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Soil Inventory and Assessment
Rilda Canyon Portal and Facilities Site

Deer Creek Mine

1 .

	

Introduction

This soils information was compiled to aid in the development and reclamation associated
with a proposed coal mine portal and facilities site in Rilda Canyon, Emery County, Utah
(Section 28, T16S, R7E) . The project links to the mine development of the Deer Creek
Mine operated by Energy West Mining Company, Huntington, Utah .

The site is located in a steep, rocky canyon with a narrow bottomland. Several old coal
mines were in the area and have been mostly reclaimed . Much of the proposed project
would be on lands previously disturbed by mining activities and road construction .

The total surface area involved in this portal project is about 11 acres .

An initial site visit to the project area to evaluate the soils situation and discuss
information needs was conducted on August 21, 2003 . Those participating were Charles
Semborski, Dennis Oakley and Kerry Larsen of Energy West Mining Company ; Priscilla
Burton (Utah Division of Oil, Gas & Mining) ; and Dan Larsen (EIS) .

This inventory and assessment was conducted primarily by Dan Larsen, Soil Scientist,
EIS, Helper, Utah. Dennis Oakley, Energy West Mining Co ., assisted with soil sampling
and submitted soil samples to Inter-Mountain Laboratories, Inc . for analysis . Kerry
Larsen (EWMC) also assisted with soil sampling and locating soil description points
(GPS). Dee Ann Kennick, Katie Nash and Rick Riche of EIS assisted with report
preparation and map work .
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Procedures

Soil inventory fieldwork was conducted on September 4, 2003 with additional information
collected from 15 geotechnical study pits on April 12 & 13, 2004 . Soils data was obtained
by the use of a trackhoe to dig several soil pits, a spade and a hand soil auger . Soils were
inspected at representative locations throughout the project area . In addition to digging to
expose soils, observations were made of cut slopes along roads and of materials existing at
the surface . Surface land features and vegetation were noted as appropriate to correlate
to soils .

Arrangements were made with Sinbad Construction Co., Inc . to dig soil pits with their
trackhoe since they had the equipment near the site working on a waterline for the North
Emery Water Users Association. Two soil pits were dug in disturbed soil materials below
the old Leroy Mine. Another pit that had been dug for NEWUA just west of the portal
project area was also used for a soil description in the alluvial valley bottom . The 15 pits

1



0 dug for geotechnical studies were excavated by Nelco Contractors, Inc . Soil descriptions
and notes were recorded on USDA soil description forms (SCS-Soils-232G) . File
notations were identified as R (Rilda), S (Soils) and the description or stop number.
Description R-S 1 was the first description taken. Notes from geotechnical study pits were
designated as G-1 through G-15 . Field soils descriptions and notes are presented in
Appendix 6 .4

Samples of representative soils were collected in one gallon sized plastic recloseable bags .
Twelve samples were selected and submitted to Inter-Mountain Laboratories, Inc .,
Sheridan, Wyoming for analysis of a variety of parameters as recommended by the Utah
State Division of Oil, Gas & Mining . The laboratory soil analysis report is in Appendix
6.2 .

Representative photographs of the site and soil conditions are presented in Appendix 6 .5 .

3 .

	

Soil Resources

3.1

	

General

The soils in the project area have formed mostly from sandstone and shale parent materials
in a steeply sloping canyon with a narrow bottomland at about 7450 to 7725 feet in
elevation . The main slope has a south aspect and supports a general pinyon/juniper
vegetation type. Rock outcrops and weakly developed stony, calcareous soils are typical
along this slope . The bottomland has very deep alluvial soils that support a variety of
plants including willows, dogwood, Englemann spruce and cottonwood. The north facing
slopes above the bottomland along the south edge of the project area have shallow to deep
stony soils with moderately thick dark colored surface layers. Douglas fir and aspen are
common plant species. Soil temperature regimes range from cryic on the north aspects to
mesic on the upper portion of the south-facing slope. The toe slope along the road in
Rilda Canyon is considered to be in a frigid soil temperature regime . The three
temperature regimes were documented in soil temperature monitoring studies conducted
in Rilda Canyon by the Forest Service .

Much of the land surface has already been disturbed by previous mining activities and
consists of mixed soil materials and waste coal .

Typical soils of the site would be of, or similar to, the following soil series and families :
Pathead, Podo, Strych, Brycan and Winetti .

3.2

	

Soil Map Units and Soils Map

Eight soil map units were identified based on soil and landscape features . Their
distribution within the area is shown as delineated on the soils map in Appendix 6 .1 .

2



0
Reference to soil colors in the following map unit descriptions is for a moist condition .

Soil Map Unit A

This soil map unit consists of the alluvial bottomland soils south of the main road along
Rilda Creek. The soils are very deep and moderately well to somewhat poorly drained .
Soil texture is predominantly sandy loam. A dark colored surface layer (ranging from 10
YR 2/1 to 10 YR 3/3) is commonly 16 to 24 inches thick . Subsoils are brown to dark
yellowish brown and commonly have patches (mottling) of strong brown and light
yellowish brown. Soil mottling, which indicates a periodic high water table, commonly
starts at a depth of 18 to 30 inches. Rock fragment content is low in the surface and
increases to about 20 percent in the subsoil .

Soil Map Unit B

This soil map unit consists of very steep, well drained, rocky slopes . Aspect is generally
to the south and vegetation is dominantly a pinyon/juniper type . Sandstone rock outcrops
and boulders are common and the surface is very stony . Soils range from shallow over
bedrock to very deep in stony colluvial materials . Soils are weakly developed and high in
carbonates. Dark colored surface soils are generally less than five inches thick . Subsoils
are typically very cobbly to very stony and have a yellowish brown to brown color, sandy
loam to loam textures and high carbonates (20-33%) .

Soil Map Unit C

This map unit consists of stony to cobbly soils on toe slopes and fans . The materials are
derived mostly from sandstone and include colluvial and alluvial deposits . They are well
drained and have slopes of about 15 to 35 percent. Soil texture is dominantly sandy loam .
Topsoil layers are thin to moderately thick and subsoils are high in carbonates . Vegetation
includes pinyon, juniper, ponderosa pine and mountain mahogany. The soils are of and
similar to the Strych soil series . Surface stones and boulders affect the suitability as
topsoil. This unit grades into Soil Map Unit B without a distinct boundary between the
two units .

Soil Map Unit D

The soils in this map unit have been disturbed by previous mining activities and road
construction. They consist of mixed soil materials and waste coal . In the area that had
been reclaimed below the old Leroy Mine, two soil pits (R-52 and R-53) revealed a layer
of about one to two feet of cobbly sandy loam soil over waste coal materials .
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The coal deposits are up to eight feet in depth . Also included in the unit are some fill and
sidecast materials along the main road . These soils are intersparsed with patches of waste
coal .

Soil Map Unit DR

This unit, designates the narrow access roads leading to old mines . The main section leads
from the Rilda Canyon road to the Leroy Mine portal site where a fan breakout is
proposed. This is a single track road cut through Soil Map Unit B on a steep, rocky,
south facing slope. The surface of the old road consists of gravely to stony soil materials
derived mostly from sloughing and erosion of the cut slope and subsoil in the road base .
Soil textures are mostly sandy loam with intrusions of loam . The materials in the upper 8
to 24 inches show good rooting potential. Underlying materials are very stony .

Soil Map Unit DF

This is a bench and cut slope at the old Leroy Mine site where a ventilation fan is
proposed for this project . It includes a relatively flat area which has very little soil
material over sandstone bedrock and a cut slope having poor quality soil materials . Soil
sample, RIL1303, site R-S5 was taken from the cutslope to characterize the soil materials
at this location .

Soil Map Unit RD

This is a miscellaneous unit that consists of the present road in Rilda Canyon . It was not
evaluated as a soil resource .

Additional Note: Soils were checked on the steep north facing slopes south of the project
area above the alluvial bottomland . The area may not be involved in the project
development but is mentioned for reference . General vegetation consists of a Douglas-fir
type with some aspen . The soils are mostly developed in stony colluvial materials;
however, there are some spots where sandstone bedrock is at or near the surface . Surface
soils are typically dark colored sandy loam to loam ranging from about 10 to 18 inches
thick . Subsoils are brown stony sandy loam and loam. The soils are well drained and
have slopes of about 40 to 60 percent .

Soil Map Unit SC

This unit designates the approximate stream cut and channel along Rilda Creek . The soils
along the edge of this unit are primarily deep alluvial soils of Soil Map Unit A. The stream
channel width was not mapped in detail, but was delineated with an average width of
about 20 feet. This area would not be considered for soil salvage since it would be a site
that would need to be filled in .



4. Soil Testing Results and Suitability Assessment

Results of soil testing are presented in Appendix 6 .2 . The soil sample identification
corresponds to the following soil samples by description number and soil depth .

Soil suitability guides are given in Appendix 6 .3 . Surface soils along the alluvial valley
bottom (Map Unit A) would have a rating of "good" for suitability as topsoil . Soils
along the south-facing slope would rate "fair" to "poor" . The disturbed soils along the
access road to the old Leroy Mine and the reclaimed sites below the Leroy Mine and
Rominger Mine would rate as "fair" to "poor" with the waste coal material being
unsuitable as topsoil . The low suitability ratings are due to the high carbonate content,
high amount of rock fragments and general low nutrient status. All soils rated "good" in
respect to pH, EC, SAR, texture, selenium, boron and acid/base potential . K-factors are
estimated at about .20 to .32 which would be "fair" to "good" in regards to soil
erodibility .

5.

	

Soil Salvage

Soil salvage would include soil materials ranging from "good" to "poor" in suitability for
plant growth . The intent would be to salvage as much soil as possible to assure successful
reclamation of the project area. This inventory provides a guide to soil salvage, however,
adjustments may be needed as the materials are excavated due to soil variability

Estimates of available soil suitable for salvage are given in Table 5A . This includes all of
the area within the proposed boundary of disturbance for the project . Actual salvage will
depend upon the total amount of excavation needed. Some sites, such as the soil stockpile
location, would not need to have the surface soil removed . Adjustments would also be
needed for the stream. Topsoil from the bottomland (Unit A) has the best suitability rating

5

Sample ID

R1L0103

Site

R-S 1

Depth Interval Location

Alluvial Bottomland0 - 12 inches
RIL0203 R-S 1 12 - 18 inches Alluvial Bottomland
R11L0303 R-S 1 24 - 40 inches Alluvial Bottomland
RIL0403 R-S2 0 - 12 inches Disturbed Area
RIL0503 R-S2 12 - 18 inches Disturbed Area
R11L0703 R-S2 60 - 72 inches Disturbed Area
RIL0803 R-S3 0 - 10 inches Disturbed Area
RIL 1003 R-S3 80 - 96 inches Disturbed Area
RIL 1103 R-S4 0 7 inches Alluvial Bottomland
RIL 1203 R-S4 7 24 inches Alluvial Bottomland
RIL1303 R-S5 0 - 8 inches Fan Site, Cutslope
RIL 1403 R-S6 0 - 8 inches Access Road to fan site
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and it is recommended to segregate this soil from the soil of lower suitability from the
south facing slope and previously disturbed sites . Although much of the surface soil is of
fair to poor quality based on evaluation criteria, it represents the most suitable soil
materials found in the natural environment of the pinyon juniper type on these rocky
canyon slopes . Soils considered for potential salvage are not necessarily of a quality
typically thought of as topsoil . They are also higher in rock fragment content than would
be acceptable for typical topsoils .

Table 5A
Estimated Salvageable Soils

Approximate Salvage Depths and Volumes
Rilda Canyon Portal Project

This table represents what is considered to be suitable soil materials for reclamation. It
gives the estimate amount of available soils but is not intended to show the actual amount
of soil to be salvaged . Actual amounts will depend on detailed site planning and
construction. Unit A was rated as "good" although the water holding capacity was
slightly low based on laboratory testing. Very little soil would be available in Unit DF at
the proposed fan site. Unit DF was not considered in volume estimates, nor was the
existing road (RD) or the stream channel (SC) . Volume estimates were calculated based
on 134 .44 cubic yards per inch of soil thickness per acre .

6

Soil Map Unit Suitability
Rating

Approx.
Thickness (In.)

Area (Acres) Volume
(Cubic Yards)

A Good 12 to 24;
Ave. 18 3 .34 8082

B Fair to Poor 4 to 8; Ave. 6 1 .57 1266
C Fair 6 to 12; Ave. 8 1 .12 1205
D Fair

(Some poor &
good)

6 to 18; Ave.
12 3.33 5372

DR Fair to Poor 6 to 20. Ave . 8 0.37 398
DF, RD, SC

	

Not considered as a source of soil for salvage
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° bbrevlations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DIPA, AAO= Acid Ammonium Oxalate
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Joey Sheeley, Soils Lab Supervisor

Lab Id Sample Id pH Saturation
EC

@ 25°C Calcium Magnesium Sodium Potassium SAR
., l'fif'lVatYl! v ~~ r

03S13804 RIL0103 7 .3 33 .2 0 .48 2.91 1 .48 0 .92 0 .37 0 .62

103S13805 RIL0203 i 12 - ~8 7 .4 34 .0 0 .45 2.80 2.00 1 .03 0 .15 0 .66

103S13806 RIL0303 / ty•yo 7 .4 34 .9 0 .32 1 .31 1 .02 1 .59 0 .13 1 .47
rn
`° 103513807ti-
co
0

RIL0403 7 .3 28 .1 0 .33 2 .23 1 .16 0 .84 0 .12 0 .65

U, 103S13808m RIL0503 2 /7- /b 7 .2 24 .9 0 .36 2 .02 1 .51 0 .92 0 .12 0 .69v

103S13809 RIL0703 Z 6~ .~2 7 .2 25 .8 0 .74 5 .41 2.07 0 .94 0 .10 0 .49

103S13810 RIL0803 3 01-/0 7 .4 32 .4 0,37 1 .92 1 .25 0 .97 0 .16 0 .77

103513811 RIL1003 -9C cc.l 7 .2 39 .4 1 .23 5 .79 10,8 1 .68 0 .14 0 .58

103S13812 RIL1103 7 .1 55 .3 0 .46 3 .33 0 .96 0 .91 0 .63 0 .62z G -70

y 103S13813 RIL1203 7 -L9 7 .3 34 .6 0 .38 2 .58 0 .82 0 .77 0 .35 0 .59

0
103S13814 RIL1303 S p 7 .4 24 .4 0 .65 2 .64 3 .39 1,04 0 .43 0 .60

z

? 103513815 RIL1403 6 0 -g 7 .4 27 .7 0 .46 3 .37 1 .28 0 .76 0 .34 0 .50

Inter1Stain Laboratories, Inc .

1633 Terra Avenue
Repott'l'0: 010313804

00
Soil Analysis Report

Sheridan, WY 82801

I
Energy West Mining Co . Page 1 of 8

0 P .O. Box 310

N Client Project ID: Rilda Canyon Huntington, UT 84528 Set #0103S138040
Date Received: 09/11/03 Report Date : 10/02/03
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Paste Extract, H2OSol= water soluble,AB-DTPA= Ammonlum Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
t1ng : T .S .= Total Sulfur, AB= Acid Base, ABP= Acid Base Poterrlial, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut . Pot .= Neutralization Potential
ium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

° Lab Id Sample Id
SrT~ l? pi l,

Coarse
Fragments

Field
Capacity

wilt
Point

err
Color Sand Silt Clay Texture

- --
=~

-,

103513804 PILO103 0 16 .5 9 .9 10YR4/2 56 .0 28 .0 18 .0 SANDY LOAM

103S13805 R110203 i 1 7- -{ c~ 7 .3 16 .6 11 .4 10YR 5/2 53 .0 28 .0 19 .0 SANDY LOAM

103S13806 RIL0303 I 2 y- 4 0 0 .0 18 .4 12 .2 2 .5Y 613 41 .0 33 .0 26 .0 LOAM

ti 103S13807 RIL0403 7- 0-/2- 21 .0 15 .6 7 .8 10YR 5/3 58 .0 26 .0 16 .0 SANDY LOAMcoLO
M 103S13808 RIL0503 20 .2 14 .4 7,9 10YR 513v - Z' 58 .0 26 .0 16 .0 SANDY LOAM

103S13809 RIL0703 Z w, 7z 21 .4 12.9 5 .6 10YR 4/3 70 .0 17 .0 13 .0 SANDY LOAM

103S13610 RIL0803 3 29 .7 17 .6 10 .1 10YR 5/2 58 .0 26 .0 16 .0 SANDY LOAM0-fo

103S13811 RIL1003 3 9o-q(, ",l 28 .6 193 13 .2 10YR 2/1 57 .0 26.0 17 .0 SANDY LOAM

103513812z RIL1103 '/ 6-7 1 .4 22 .1 16 .0 10YR 3/2 52 .0 33 .0 15 .0 SANDY LOAM
0

2103S13813 RIL1203 7 -zy 3 .5 17 .1 11 .6 1 OYR 512 48.0 32 .0 20 .0 LOAM

~ 103S13814 RIL1303 71 .1 12 .7 8 .1 1OYR 6/3 38 .0 42 .0 20 .0 LOAM
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z
z 103S13815 RIL1403 16 .2 13 .4 7 .1 10YR 5/4 56 .0 29 .0 15 .0 SANDY LOAM

inter-*aln Laboratoiles, Inc.

1633 Terra Avenue
Report ID : 010313804

Sheridan. WY 82301
Soil Analysis Report

r
1

Energy West Mining Co . Page 2 of 8
0,
0 P.O. Box 310
M Client Project ID: Rilda Canyon Huntington, UT 84528 Set #0103513804

Date Received : 09/11/03 Report Date : 10/0,0103
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Nitrate TKN
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_ _
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33S13804 RIL0103 l co -I Z'r 3 .2 4 .38 0 .15 2 .66

33513805 RIL0203 / /2.- 16 3 .0 3 .84 0 .11 0 .96

33S13806
U-)

R11-0303 1 zy -yC' 0.3 2 .73 0 .05 0 .29°
Lo
ti 03S13807
°

RIL0403 2 0-/7- 5 .1 0 .02 0 .62 315 314 2,96 0 .53 1 .30 0 .15 1 .03 <0 .02
co
M 03S13808 RIL0503 2 17--15 1 .6 <0 .01 0 .00 346 346 3.15 0 .55 0 .66 0 .06 0.56 <0 .02

03513809 RIL0703
2- 60-72 3.7 <0 .01 0 .00 198 198 2 .34 0 .68 9.14 0 .09 1 .23 <0 .02

03S13810 RIL0603 3 0 -/o 4.9 0.03 0.94 277 276 2 .92 0 .42 1 .04 0 .12 0 .41 <0 .02

03S13811 RIL1003 3 $°'<16 c,,wl 39.8 0.28 8 .75 183 174 2 .48 1,66 0 .68 0 .62 1 .30 0 .04

z 03S13812 R1L1103 y o--7 8 .5 0 .04 1 .25 198 197 4 .22 0 .81 5 .42 0 .38 2 .64 <0 .02
0

2 03S13813 R1L1203 y 7- :9 2 .1 0 .01 0 .31 295 295 3 .46 0 .47 1 .34 0 .12 1 .18 <0 .02

03S13814 RIL1303 5 0-e 0 .2 <0 .01 0 .00 353 353 1 .94 0 .40 4 .94 0 .03 0 .37 <0 .02
x

z 03S13815 RIL1403 o-$ 1 .7 0 .01 0 .31 349 349 4 .26 0 .33 4 .04 0 .08 1 .58 <0 .02

lnter1
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Soil Analysis Report
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0
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Report Date : 10=/03

03513812 RIL1103 7 .1 55 .3 0 .46 3 .33 0 .96 0 .91 0 .63 0 .62
03S13812D RIL1103 7 .1 56 .0 0 .49 4 .11 0.95 0 .60 0.67 0.38
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M )breviations used In acid base accounti . .7 .5 .= Total Sulfur, AB= Acid Base . ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Nout . Pot .= Neutralization Potential
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m Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
I
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Field
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Point Color Sand Sill Clay

o

Texture
,~

03S13812 RIL1103 1 .4 22 .1 16 .0 10YR 312 52 .0 33 .0 15 .0 SANDY LOAM
03S138120 RIL1103 22 .6 15 .4 52 .0 33 .0 15 .0 SANDY LOAM

ReportID :010313804
00 Soil Analysis Report

1633 Terra Avenue

Sheridan, WY 82801
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Energy West Mining Co .
P.O. Box 310

Page 6 of 8
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a )ate Received : 09/11/03 Report Date : 10/02/03
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Pot .
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ABP
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PE Boron
Nitrogen

Nitrate TKN Phosphorus Selenium

)3S13812

	

R11-1 103 8 .5 0 .04 1 .25 198 197 4 .22 0.81 5 .42 0 .38 2 .64 <0 .02
)3S13812D RIL1103 7 .9 0 .04 1 .25 197 196 4 .19 0 .73 5 .14 0 .37 2 .61 <0 .02
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° ;ellaneous Abbreviations : SAR= Sodium Ad rpt" n Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
I
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Appendix 6 .3

Soil Suitability Guidelines

Rilda Canyon Portal and Facilities Site
Deer Creek Mine



**Soil Suitability for Topsoil Evaluation

is

02/25/02
'*Revised table prepared by D . Larsen, EJS, based on Utah State Division of Oil, Gas and Mining Guidelines . Tentative guidelines, pending UDOGM revised
soil management guidelines .

	

( 0 4- /o%P'

Parameters Good Fair Poor Unacceptable
pH 6.1 -8 .2 5 .1- 6.1

8 .2-8 .4
4.5-5 .0
8 .5-9.0

less than 4.5
greater than 9 .0

EC mmhos/cm 250 C 0-2 2-8 8-/5 greater than 15
Saturation % 25%-80% less than 25%

greater than 80%
Texture s1,1, sil, scl, vfsl, fsl cl, sicl, se, Is, ifs

_
sic, s, sc, c, cos,

	

vfs g, vcos
SAR 0 - 5 5- 10 10 - 12 fine texture

10 - 15 coarse texture
> 12 fine texture

>15 coarse texture
Selenium less than 0 .1 mg/kg greater than 0 .1 mg/kg
Boron less than 5 .0 m~ greater than 5 .0 mg/kg
Acid/Base Potential greater then -5 tons CaCo3 less than -5 tons CaCo3

1,000 tons material 1,000 tons material
Coal Fine (Total Organic

Carbon)
<10% >10%

Available water capacity (in/in) Greater than 0 .10 0.05-0 .10 less thanan 0 .05
Rock Fragments (% volumes)

3 inches
3-10 inches
10 inches

0- 15
0- 15
0-3

15 - 25
15 - 25
3 - 7

25 - 30
25 - 30
7- 10

greater than 3.0
greater than 30
greater than 10

Carbonates % <15 15 - 30 >30
Erodibility K-factor <0.37 >0 .37
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Sample Id
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Saturation

	

0 25°C
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	 ' •HIR(VV: :fYl1

Soil Analysis Report

Energy West Mining Co .
P.O. Box 310

Huntington, UT 84528

AA_CA

G- Gae,J

F - 'Pa' ;r
P - Poor
U - UPI--C_

N hese results only apply to the samples tested .
v

bbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium, Oxalate

o bbreviations used In acid base accounting : T .= Total Sulfur,,AB=Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut . Pot .= Neutralization Potential

N liscelianeous Abbreviations: SAR ; Sodium

	

rption Ra CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

leviewed By :
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Joey Sheeley, Soils Lab Supervisor

1633 Terra Avenue

Sheridan, WY 82801

Page 1 o18

Set #0103S13804

Repo1 Date: 10/02/03

03S13804 RIL0103 / O - / i:
1

' 7.3 G 33.2 G 0.48 G 2.91 1 .48 0 .92 0 .37 0 .62 G -

;03S13805 RIL0203 i / Z - & 7 .4 C* 34.0 G 0 .45 (r 2 .80 2 .00 1 .03 0 .15 0 .66 G

i03S13806 RIL0303 / zy,,b 7 .4 34 .9 G 0 .32 G 1 .31 1 .02 1 .59 0 .13 1 .47 C.
rn

AIL0403 Z p -/z 7 .3 0, 28.1 G 0 .33 (, 2 .23 1 .16 0 .84 0 .12 0 .65 GW
X03813807

ooLO
m 103S13808 RIL0503 2 /7- /b 7 .2 (~ 24.9 >G 0.36 G 2.02 1 .51 0.92 0 .12 0.69 Gv

RIL0703 Z (~~ .~Z 7 .2 G 25 .8 6 0.74 G 5 .41 2 .07 0 .94 0 .10 0 .49103S13809

103513810 RIL0803 3 0"/0 7 .4 G 32.4 G 0.37 6. 1 .92 1 .25 0 .97 0 .16 0.77 6-

103S13811 RIL1003 3 gp,y` C,., 7 .2 6: 39.4 G 1 .23 6 5 .79 10 .8 1 .68 0 .14 0 .58 6:

103S13812 RILI 103 7.1 G 55.3 G 0.46 6 3.33 0 .96 0 .91 0 .63 0.62 Gzo_
N 103S13813 RIL1203 '

0
7

7 , 24
7.3 G 34.6 G 0.38 6. 2.58 0 .82 0 .77 0 .35 0.59 G

0
103S13814 RIL1303 5- o- ' 7.4 G 24.4 PC 0.65 G 2 .64 3 .39 1 .04 0 .43 0.60 G

z

RIL1403 (~ Q _8, 7.4 G 27.7 G 0.46 C 3.37 1,28 0 .76 0 .34 0.50 Gz 103S13815
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M Ihese results only apply to the samples tested .v
• 1bbreviations for extractants : PE= Satu
• ~bbravlatlona used In acid base acco
° 4iscellaneous Abbreviations: SAR=
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Joey Sheeley, Solis
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Soil Analysis Report

Energy West Mining Co .
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P.O . Box 310

Huntington, UT 84528
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1633 Terra Avenue
Sheridan, WY 82801

Page'.) of 8

Set #0103513804
Report Oate:10/02103

Paste Extract, H2OSol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
tang : T .S .= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut . Pot.= Neutralization Potential
i Im Adsorption Ratid, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

9D Lab Id Sample Id
Sr T._ PRp (1,

Coarse
Fragments

'/

Field Aral, Will vri
Color Sand Silt Clay TextureCapacity r "4,, Point

103313804 RIL0103 I O -fz" 1,1 16.5 , o(,6 9.9 F 10YR 4/2 56 .0 28 .0 16 .0 SANDY LOAM Cs-
103S13805 RIL0203 i Iz~8 7.3 16.6 , o5t 11,4 r 10YR 5/2 53 .0 28 .0 19 .0 SANDY LOAM G
103S13806U-) RIL0303 I No 0 .0 18.4 , o6z 12 .2 r 2,5Y 6/3 41 .0 33 .0 26 .0 LOAM GJrn

ti 103S13807 Fl-0403 21,0 15 .6 079 7.8 r-, 10YR 5/3 58 .0 26 .0 16 .0 SANDY LOAM G00
M 103S13808 RIL0503 7- / Z -/g 20 .2 14 .4 , 065 7.9 F 10YR 5/3 58 .0 26 .0 16 .0 SANDY LOAM t

103S13809 RIL0703 7- 21 .4 12 .9 , o'73 5 .6 F 10YR 4/3 70 .0 17 .0 13 .0 SANDY LOAM G
103S13810 AIL0803 3 G-/0 29 .7 17 .6 o-75- 10 .1 F 10YR 5/2 58 .0 26 .0 16 .0 SANDY LOAM G
103S13811 RIL1003 3 6o-r((, - I 28 .6 193 , od/ 13 .2 I' 10YR 2/1 57 .0 26.0 17 .0 SANDY LOAIv1 G
103513812 RIL1103 y 6-7 1 .4 22 .1 , 041 16 .0 1 10YR 3/2 52 .0 33.0 15 .0 SANDY LOAM G0

2103S13813 RIL1203 3 .5 17 .1 , o . Y 11 .6 ,c 10YR 5/2 48 .0 32 .0 20 .0 LOAM G
103513814 RIL1303 5- G 71 .1 12 .7 .0q6 8.1 P 1OYR 6/3 38 .0 42 .0 20 .0 LOAM Gr

H 103S13815s RIL1403 6 c-~ 16 .2 13 .4 , v&3 7.1 F 10YR 5/4 56 .0 29 .0 15 .0 SANDY LOAM G
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Soil Analysis Report
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Energy West Mining Co .

P.O. Box 310

Page 3 of 8
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Report Date : 10i02/03
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° ab Id

	

Sample Id
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~~/r~

TOC
Total

_
Sulfur T.S .

AB
Neutral,

Pot .
T .S.
ABP

Alkalinity
PE Boron

Nitrogen
Nitrate TKN Phospnorus Selenium

33S13804 RIL0103 CP -/ y'r 3 .2 4 .38 0 .15 2 .66

33S13805 RIL0203 3 .0 3 .84 0 .11 0 .96

03S13806 RIL0303 2 / -yU 0.3 2 .73 0 .05 0 .29
0,

ti 03S13807 RIL0403 2 0-/7- 5 .1 0 .02 0 .62 315 ( 314 2,96 0 .53 6- 1 .30 0 .15 1 .03 <0 .02

	

.
°
LO
M 03S13808 RIL0503v

03S13809 RIL0703

2 / 7- _/9

1 60-7 -2,

1 .6

3 .7

<0 .01

<0 .01

0 .00

0 .00

346

198

G

6:

346

198

3 .15

2 .34

0 .55 ~,-

0 .68 (,r

0.66

9 .14

0 .06

0 .09

0 .56

1 .23

<0 .02 G

<0 .02 G
03S13810 RIL0803

03S13811

	

RIL1003

I 0-/0

3 yo-c1 cra l

4 .9

39 .8 (f

0 .03

0.28

0 .94

8 .75

277

183

C

6-.

276

174

2 .92

2 .46

0.42 G

1 .66 G-

1 .04

0 .68

0 .12

0 .62

0 .41

1 .30

<0.02 G

0.04

z 03S13812 RIL1103 8 .5 0 .04 1 .25 198 r.. 197 4,22 0 .81 6 .42 0 .33 2 .64 <0 .02 6:Y0
0

2 03S13813 RIL1203 2 .1 0 .01 0.31 295 295 3.46 0.47 G 1 .34 0 .12 1 .10 <0.02 G

03S13814 RIL1 303 J o -~ 0 .2 <0 .01 0 .00 353 353 1 .94 0.40 C 4 .94 0 .03 0 .37 <0.02 G
z

03S13815 RIL1403 1 .7 0 .01 0 .31 349 349 4 .26 0 .33 r, 4 .04 0 .08 1 .58 <0.02 C-

V7

}
tJ"'Gna f

-,

! :

_7 .̂,, s C ( o~
< ,5'0 ; s yOed L Os, ; $ lbaa

:. : : roMS s alma l
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° tbreviations for extractants : PE= Satura4d Paste Extract, H2OSoI= water solubte,AB•DTPA= Ammonium Blcarbonate-DTPA, AAO= Acid Ammonium Oxalate
m tbreviatlons used In acid base accoung'ng : T .S .=Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut . Pot.= Neutralization PolenUal
°

1

	

.1
isceflaneous Abbreviations : SAR= S iurij Adsorption,,Ratio, GEC= Catlon Exchange CapacIty, ESP= Exchangeable Sodium Percentage

sewed By:
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° ab Id Sample ld C03

33S13804 RILO103 18 .5 r=/ o-(-z%
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19 .9 r
33S13808 RIL0303 1 ty , `(n 25 .9 F

°
ti 33S13807 RIL0403 Z -/2 28.9 /=
°

o

m 33S13808v RIL0503 Z / Z-le 31 .2

33S13809 RIL0703 2 6(/ -') z

	

18.2 F-

33S13810 RIL0803 '~ 0-16

	

25 .9 F
33S13811 RIL1003 &%-yd C.- f 15 .4 F

2=
03S13812 RIL1103 18 .2

0

N 03S13813 RIL1203 y 7, Z y

	

25 .7 /4`

03S13814
z

RIL1303 33 .1 P
03S13815 RIL1403 (~ 0 .0
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Inter-main laboratories, Inc .
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M

Soil Analysis Report Sheridan, WY 82801
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o )lient Project ID : Rilda Canyon
°
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)ate Received: 09/11103

Report Date : 10/02/03
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Appendix 6 .4

Soil Description and Field Notes

Rilda Canyon Portal and Facilities Site
Deer Creek Mine
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Appendix 6 .5

Site and Soil Photographs

Rilda Canyon Portal and Facilities Site
Deer Creek Mine
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Rilda Canyon Photographs

Photo 1: Proposed facilities site in Rilda Canyon below the old Leroy Mine . The open area
left of the road has been reclaimed from previous mining activities . Soil pits R-S2 and R-S3
were excavated at this site .



Photo 2: South of the road in Rilda Canyon near the proposed facilities site and parking area.
The foreground consists of disturbed soil materials from road construction, and merges with
the alluvial bottomland along Rilda Creek. Soil pit R-S4 was dug at the edge of the grassy
opening.
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Photo 3 : The south-facing slope in Rilda Canyon at the approximate location of the proposed
portal entry. A location stake is in the lower right corner of the photo .
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Photo 4: A view of the old road leading to the Leroy Mine and the proposed ventilation fan
site. Soil sample R-S6 was taken as a composite of soil materials from the road surface .
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Photo 5: Proposed location of the ventilation fan near the old Leroy Mine. Soil sample R S5
was taken at this site.
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Photo 6: The proposed location of the "topsoil" stockpile below the old Rominger Mine in
Rilda Canyon. The photo was taken from the road in Rilda Canyon . Most of the soils at the
mouth of this side canyon have been disturbed by previous mining activities .
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Photo 7: Soil profile of soil pit R-S 1 along the alluvial bottomland near the water pipeline .
This site is outside of the proposed project boundary, but was used as reference since an open
pit was available for observation .
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Photo 8: Soil profile of soil pit R-S2 in the disturbed area at the proposed facilities site . Coal
waste had been buried at this site during past reclamation activities .
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INTRODUCTION

This report is prepared subsequent to a field study to characterize the soil resources and to
determine the potential soil salvage depths of the proposed Rilda Canyon Portal and Facilities
Area. The Proposed Disturbance Area is approximately 8 .4 acres, with the Expanded Study Area
an additional 3 .5 acres. The project is associated with Energy West Mining Company's Deer
Creek Mine located northwest of Huntington in Emery County, Utah .

Objectives

The basic objectives of the field investigation were to map and describe the soils of the study area
in sufficient detail to characterize their physical and chemical properties, and the depths to which
they may be salvaged as a source of topsoil for reclamation purposes . Therefore, the site-specific
characteristics of the soil that may influence soil salvage, stockpiling, and redistribution were
inventoried . A detailed Order I soil survey, including mapping, sampling, description, laboratory
analysis, suitability evaluation, and report preparation was needed to generate the required
information . The general objectives relating to the soil survey are as follows :

• Satisfy soils requirements as found in UDOGM "Guidelines for Management of
Topsoil and Overburden for Underground and Surface Mining" (Burton and
Davidson, Final Draft, June 2003) ;

• Collect, review, and evaluate all existing soils, vegetation, geologic, hydrologic,
and climatic information to gain a basic understanding of the soils and related
disciplines on the site prior to initiation of field work ;

•

	

Describe, sample, evaluate, and report site-specific soils data ;

•

	

Prepare a soils report, including recommended soil salvage depths, to aid in the
completion of the reclamation planning documents needed for permit approval .

1
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M ETHODI - ICOPE OF WORK

Existing Data Review and Evaluation

All existing soils and related discipline information for the general study area was compiled and
reviewed prior to initiation of the soils field work . This review included soils information for the
site taken from : (1) "Soil Inventory and Assessment, Rilda Canyon Portal and Facilities Site, Deer
Creek Mine" EIS Environmental and Engineering Consulting, May 2004, (2) "Soil Survey of the
Rilda Canyon Area", Furst, 1991, and (3) previous USFS mapping in the area and their map unit
and taxonomic unit descriptions on file (Manti-LaSal National Forest, June 2004) . Project maps
and air photos were also reviewed .

It should be noted that all methods for soil survey work performed as part of this project are
standard methods for detailed Order I soil surveys . All procedures and methods were in
accordance with current Natural Resources Conservation Service (NRCS, formerly the Soil
Conservation Service) and UDOGM soil survey methods for coal mining projects . Furthermore,
all technical specifications were in accordance with current standards and procedures of the
USDA-NRCS National Cooperative Soil Survey Program .

Soil Mapping

Mr. James Nyenhuis, Certified Professional Soil Scientist/Soil Classifier (ARCPACS 2753),
mapped soils at the Order I level of intensity for the proposed area . The study area was
approximately 16 acres (15.66) in size and was composed of a Proposed Disturbance Area that
would contain mining related facilities, and an Expanded Area that included a portion of the
confluence area of the Right and Left Forks of Rilda Creek to the west, and the Rilda Creek
alluvial bottomland to the south. The Proposed Disturbance Area was approximately 8 .4 acres,
not including the proposed soil storage area and road to it that are to the east of the current study
area. The mapping and sampling activities were conducted on July 12 through 14, 2004 . The
field mapping was done utilizing the Rilda Canyon Portal and Facilities Site (Topographic) Map at
a scale of 1 "=100' .

All standards and procedures for soil mapping and profile description were in accordance with
current NRCS methods, as described in the Soil Survey Manual (Soil Survey Staff 1993) ;
National Soils Handbook, as currently amended (Soil Survey Staff 2004); Soil Taxonomy, second
edition (Soil Survey Staff 1999), Field Book for Describing and Sampling Soils (Schoeneberger
et .a l . 2002), and applicable UDOGM topsoil and overburden guidelines (Burton and Davidson,
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0 Final Draft 2003) .

I*

Upon initiation of soils field work, traverses were walked to determine overall soil and landscape
characteristics . Each major soil/landscape unit was tentatively located on the ground and
delineated on the base maps. Observations were also made of cut slopes along the main road up
the canyon. Based on these preliminary observations, representative sample sites were selected
for detailed soil pedon description and sampling . Because backhoe pits were not allowed, soil pits
were hand dug at all sample sites .

Soil Sampling and Profile Description

Each typical soil pedon was described and sampled according to current methods and standards of
the National Cooperative Soil Survey . The following parameters were described, by horizon, for
each soil pedon: horizon symbol, depth, and boundary ; color; texture; structure; consistence ;
coarse fragment content ; effervescence; clay films if present ; soil mottles if present; and the
amount, size, and depth of major roots . In addition, general site information was recorded at each
sampling site including : existing dominant vegetation, physiography-landform, slope, aspect,
erosion condition, drainage class, and depth to a saturated zone or ground water if encountered .

Samples were collected in the field and analyzed at Colorado State University's Soil Testing
Laboratory in Fort Collins, Colorado for standard soil parameters . The soil analyzes included pH ;
electrical conductivity (EC) ; saturation percent ; calcium, magnesium, and sodium (meq/l) ; sodium
adsorption ratio (SAR), texture including sand, very fine sand, silt, and clay; calcium carbonate
percent; organic matter percent (Walk] ey-Black) ; and Nitrate Nitrogen, phosphorus, potassium,
zinc, iron, manganese, and copper (ppm by AB-DTPA Extract) .

All sample locations were flagged and numbered in the field . The sampling site locations and
numbers were plotted on the field map as accurately as possible. In addition, the site locations
were located by land survey by Energy West Mining Company . Samples were collected from
fresh hand-dug pits . The sampled soil material was placed in clean, labeled, polyethylene plastic
bags, and kept cool and as dry as possible to limit chemical changes . Each sample was split at the
laboratory with one portion being used for analysis and an archival portion retained for additional
tests, if necessary .

Ms. Priscilla Burton, UDOGM soil and reclamation specialist, visited the site on July 14 . She
viewed the site, the developing soils map, and all soil sample locations. She also assisted in the
description and sampling of soil site RC4 .
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Soil Suitability Evaluation

Criteria to establish suitability of soil (topsoil) or soil substitute material were largely those
contained in the UDOGM "Guidelines for Management of Topsoil and Overburden for
Underground and Surface Coal Mining" Table 4 "Soil and Spoil Suitability/Unsuitability
Evaluation" (Burton and Davidson, 2003) .

All field and laboratory data have been analyzed and evaluated using standard soil suitability,
interpretation, and classification criteria. Soils were classified according to current soil taxonomy
criteria as stated in the second edition of Soil Taxonomy (Soil Survey Staff 1999), and then
correlated to NRCS soil series as possible .

Correlation of site-specific soils to NRCS soil series, if possible, allows use of established NRCS
soil interpretation values such as hydrologic group number (for runoff evaluation), "K" factors
(for use in water erosion hazard evaluations), and "WEG" group number (wind erodibility group
status for wind erosion hazard evaluation) for the site-specific soils . In addition, one may
quantitatively determine the "K" factor and "WEG" from use of the field and laboratory data and
appropriate nomographs .
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Review of Existing Soils Information

The soils within the Rilda Canyon site-specific study area have not been previously inventoried to
the detailed Order I level of intensity . An immediately adjacent area down canyon to the east
was mapped by Mr . Dan Larsen (EIS Environmental and Engineering Consulting, 2004) . This
was the first area proposed for the Rilda Canyon Portal and Facilities Area . A portion of the
current proposed disturbance area, the proposed soil stockpile area and road, is still within the
previous study area and the Larsen soil study will probably be included in the permit application
package .

Map Units A (Alluvial Bottom Land Soils) and RD (Rilda Canyon Road) of the Larsen study
were also present on the current study area and these symbols were used in order to be consistent
with the previous survey . In addition, one small delineation of Larsen's Map Unit B (Steep
Rocky Slopes; Haplustepts, Ustorthents) was present in the northwest corner of the extended
portion of the current study area, an area that will not be disturbed by project activities . Likewise,
Map Unit B was used for this small delineation in order to be consistent with the previous survey .
Map Unit E (Colluvial Toeslopes; Bench) of the current survey was not mapped on the previous
survey .

The literature review also included the previous detailed soil survey of a portion of the Left Fork
of Rilda Canyon performed as part of a fan installation project (Furst, 1991). The survey area
was nearby to the western end of the current study area, and two soils were present on both areas .
Previously mapped Brycan bouldery very fine sandy loam (previous map unit BbD) and Shupert
gravelly very fine sandy loam (previous map unit SD) were currently delineated as part of Map
Unit A (Alluvial Bottom Land Soils) . Brycan is the dominant soil in Map Unit A and was
sampled at site RC2. Schupert occupies the drainage channel bottom and was not sampled during
the current survey nor the previous Larsen survey . Schupert was sampled during the Furst
survey. Neither Brycan nor Schupert will be disturbed during current project activities .

The Forest Service soils information for Section 29 (T16S, R7E) in Rilda Canyon was also
reviewed (Manti-LaSal National Forest, June 2004) . The Forest Service has an old survey of this
area, and a new update is in progress . The new soils mapping was only available electronically in
the Forest Service office in Price, and the information for the map unit descriptions was not yet
available. As such, this newer information was not used in the current survey .
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Soil Survey Map

As part of the current survey, a detailed soils map was completed in the field, at a scale of 1 "=
100', on a topographic base map of the study area . The soils map is attached to this report . The

legend on the map includes all map unit symbols and names, as well as the soil sample locations
and numbers .

Five map units were delineated within the current study area and are described in Section 3 .4 .

The map units are :

•

	

Map Unit A, Alluvial Bottom Land Soils

•

	

Map Unit B, Steep Rocky Slopes ; Haplustepts, Ustorthents

•

	

Map Unit E, Colluvial Toeslopes ; Bench

•

	

Map Unit F, Steep North Facing Slopes ; Cryoborolls

•

	

Map Unit RD, Rilda Canyon Road

Soil Laboratory Results

Four soil sites were described and fully sampled (RCI, RC2, RC3, and RC4). RC was used to
signify "Rilda Canyon". A total of 21 soil samples were analyzed by Colorado State University's
Soil Testing Laboratory in Fort Collins, Colorado . The laboratory results are included as
Appendix A .

Soil Profile Descriptions

The detailed soil profile descriptions for the four sample sites (RC 1, RC2, RC3, and RC4) are
included as Appendix B . The descriptions were completed in the field on standard soil description
forms (SCS-Soils-232G) .

Soil and Site Photographs

Soil and site photographs are included as Appendix C . Photographs are included for sample sites
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RC 1, RC2, and RC3 . Sample site RC4 was not photographed but is very similar to sites RC 1 and

40

RC3 .

Soil Map Unit Descriptions

Map Unit A: Alluvial Bottom Land Soils

Alluvial bottomland (Map Unit A) is located along Rilda Creek and in the confluence area
of the Left and Right Forks of Rilda Creek . Alluvial bottomland is south of the Rilda
Canyon Road and will not be disturbed by mining activities . The project area was moved
to its current proposed area from an area immediately down valley in order not to disturb
Rilda Creek . An area within the bottomland along the Right Fork of the Rilda Creek, near
the confluence with the Left Fork of Rilda Creek, includes the proposed relocation of the
Spring Collection Study Area for the North Emery Water Users Association . Slope range
of the map unit is 0 to 15 percent . Vegetation within the alluvial bottomland is a mixture
of Douglas fir, aspen, and spruce with an understory of grasses and grape holly .
Elevation ranges from about 7,600 to 7,750' MSL. The map unit is considered to be in a
"frigid" soil temperature regime .

Soils within Map Unit A are very deep (>60" to bedrock), well to somewhat poorly
drained, and are developing primarily in streamlain alluvium with some slopewash colluvial
material . Soil textures are primarily sandy loam or sandy clay loam . Coarse fragment
content is generally less than 15% in the surface layer, and increases to about 20% or
more in the subsoil and substratum. Stones and boulders are scattered on the soil surface .
Brycan bouldery very fine sandy loam is the dominant soil within the alluvial bottomland,
and is described below . Schupert gravelly very fine sandy loam occupies the narrow
channel bottom of Rilda Creek within the study area, and was described in the previous
survey for the fan installation project (Furst, 1991) .

Schupert is a very deep, well drained, slowly permeable soil forming in streamlain
alluvium . It is classified as a "Fine-loamy, mixed, superactive, calcareous, frigid Typic
Ustifluvent." The most recent official NRCS soil series description for Schupert, dated
March 2003, is on file .

Soils within the Alluvial Bottomland have been previously described and/or sampled at
three locations (S 1, S4, and S7) within the Larsen study area just down valley from the
current study area . One representative site, RC2, was described and sampled during the
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current survey. Evaluation of the field and laboratory data indicates the soil most closely
correlates to the Brycan soil series .

Brycan bouldery very fine sandy loam is a very deep, well drained, moderately permeable
soil with slow runoff forming primarily in streamlain alluvium . It is moderately to
strongly calcareous . The surface layer meets criteria for a mollic epipedon . Brycan is
classified as a "Fine-loamy, mixed, superactive, frigid Cumulic Haplustoll" . The most
recent official NRCS soil series description for Brycan, dated June 2000, is on file .

Sample site RC2 was located in the Proposed Spring Collection Study Area in the west
extension of the study area . At typical sample site RC2, Brycan has a very dark grayish
brown (10YR 3/2, dry) sandy loam surface layer about 6 inches thick . The subsoil is a
brown (10YR 4/3, dry) sandy clay loam about 12 inches thick . The underlying "BC"
transition layer is a brown (IOYR 5/3, dry) sandy loam to a depth of about 30 inches . The
"C" horizon substratum is a brown (IOYR 5/3, dry) sandy loam to a sampled depth of 66
inches. Coarse fragment content ranges from about 10 to 20 percent throughout the soil
profile. Scattered stones and boulders are on the soil surface .

Map Unit B : Steep Rocky Slopes ; Haplustepts, Ustorthents

One small delineation of Map Unit B was mapped in the northwest corner of the west
extension of the study area . This area will not be disturbed by mining activities nor is it in
the spring collection area . It was not sampled for laboratory analysis . Map Unit B was
also delineated on the Larsen study area . Map Unit B consists of steep to very steep, well
drained, rocky slopes . Stones and boulders are commonly scattered on the surface .
Sandstone rock outcrop is nearby . Vegetation is dominantly pinyon and juniper. Soil
depth ranges from shallow to very deep in stony colluvium . Soils have little profile
development, and are high in carbonates. The surface layer is less than 5 inches thick, and
can be dark colored in certain areas . The subsoil and substratum layers are often very
cobbly to very stony sandy loam to loam with 20 to 35% carbonates .

Map Unit E: Colluvial Toeslopes; Bench

Map Unit E (Colluvial Toeslopes; Bench) is the dominant map unit on the current study
area . It is the site for all of the proposed mining and related facilities . Map Unit E
occupies a gently sloping alluvial fan toeslope-bench situated between the Star Point
Sandstone outcrop located near the base of the steep mountain sideslope and the alluvial
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bottomland of Rilda Creek to the south. As such, it is a south-facing slope with mixed,
diverse vegetation including Ponderosa pine, Juniper, Douglas fir, some spruce, mountain
mahogany, sagebrush, and mixed grasses . Elevation ranges from about 7,600 to 7,730'
MSL. The map unit is considered to be in a "frigid" soil temperature regime, and an
"ustic" soil moisture regime .

Three representative sites were fully described and sampled within Map Unit E (RCI,
RC3, and RC4) . All three sites were located midway across the unit, and indicated very
deep, well drained soils . Results from seismic testing across this bench indicate an
approximate depth of unconsolidated materials (soil above unweathered materials) of 5'
on the north end nearby to the Star Point Sandstone outcrop, increasing to a total depth of
50 to 75' on the south end of the bench which ends just north of Rilda Creek alluvial
bottomland. Three seismic lines were run across the bench, and the methods and results
are contained in a separate report (AMEC Consultants, 2004) .

Evaluation of the field and laboratory data for Map Unit E indicates that the soil most
closely correlates to the Osote soil series . Osote is an established soil series of small
extent mapped in south-central Utah . The most recent official NRCS soil series
description for Osote, dated February 1999, is on file . Osote is a very deep, well drained,
slowly permeable soil forming in colluvium and slopewash alluvium from sandstone and
shale materials . Osote is slightly to strongly calcareous . The surface layer meets criteria
for a mollic epipedon . Osote is classified as a "Fine-loamy, mixed, superactive, frigid
Typic Calciustoll" .

Based on a review of all three sample pedons (RC 1, RC3, and RC4), Osote typically has a
brown (1 OYR 4/3, dry) sandy loam to loam surface layer about 9 to 16 inches thick . The
lower part of this layer is a "Bw" cambic horizon . The subsoil "Bk" calcic horizon is a
brown to light yellowish brown (1 OYR 5/3 to I OYR 6/4, dry) strongly calcareous sandy
loam, sandy clay loam, or loam to a depth of about 20 to 38 inches . The underlying "C"
horizon substratum is a yellowish brown to light yellowish brown (IOYR 5/4 to 1OYR 6/4,
dry) sandy loam, sandy clay loam, or loam to a depth of 60 inches (5') on the north side of
Map Unit E, and exceeding 84 inches (7') on the south side of the map unit . Slightly
weathered, unconsolidated colluvial material extends to a depth of 50 to 75' on the south
side of the unit (AMEC Consultants, 2004) .
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Map Unit F: Steep North Facing Slopes; Cryoborolls

One delineation of Map Unit F (Steep North Facing Slopes ; Cryoborolls) was mapped on
a north-facing slope above the south side of the Right Fork of Rilda Creek in the western
extension area . This area will not be disturbed by mining activities nor is it in the .
proposed Spring Collection Study Area . It was not sampled for laboratory analysis . Soils
on this steep, north-facing slope are best classified as "loamy or loamy-skeletal, mixed,
Typic Cryoborolls" with typical slopes of 25 to 60% or more. This map unit dominantly
has Douglas Fir and spruce vegetation, with some aspen .

In a typical profile, Typic Cryoborolls have a stony to bouldery sandy loam to loam, dark-
colored, surface layer ranging from 10 to 18 inches thick . The surface layer meets criteria
for a mollic epipedon . The subsoil is a brown stony to very stony sandy loam or loam .
Typic Cryoborolls are well drained .

Map Unit RD : Rilda Canyon Road

Map Unit RD consists of the present road corridor in Rilda Canyon . It was not evaluated
as a soil map unit although there are suitable soil materials beneath the road .

Evaluation of Soil Suitability and Topsoil Volume

The Proposed Disturbance Area contains all of the mining facilities associated with this project
except for the soil storage area and the road to it that lie to the east on the previous study area
surveyed by Larsen . The outline of the proposed facilities is contained as a background layer on
the current Soils Map, and has been measured to be approximately 8 .4 acres . Map Units E
(Colluvial Toeslopes; Bench) and RD (Rilda Canyon Road) are the map units that are within the
Proposed Disturbance Area. These are the primary map units that are evaluated for soil suitability
and salvage depth recommendation .

Map Units A (Alluvial Bottom Land Soils), B (Steep Rocky Slopes ; Haplustepts, Ustorthents),
and F (Steep North Facing Slopes; Cryoborolls) are outside the Proposed Disturbance Area and
are not proposed for disturbance and soil salvage . Map Units A and B were evaluated during the
previous survey, and a recommended salvage depth of 12 to 24 inches, average 18 inches (with a
Good suitability rating) was proposed for Map Unit A, and 4 to 8 inches, average 6 inches (with a
Fair to Good suitability rating) for Map Unit B (EIS Environmental and Engineering Company,
May 2004) .
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Map Unit F (Steep North Facing Slopes ; Cryoborolls) is also not proposed to be disturbed by
project activities . Based on similar north-facing soils of projects in other nearby canyons,
approximately 24 inches (2') of surface material is suitable for salvage assuming equipment can
operate on the steep to very steep slopes. Rock fragment content, particularly stones and
boulders, are limiting below 2 feet, and water erosion and landslide hazard would increase with
deeper salvage .

Map Unit E (Colluvial Toeslopes ; Bench) is the dominant map unit in the Proposed Disturbance
Area, and was described and sampled at three locations (RC 1, RC3, and RC4). Based on an
evaluation of all field and laboratory data, it is recommended that the upper 24 inches (2') of soil
material be salvaged for use in future reclamation activities . The soil parameters are generally all
suitable (acceptable) throughout the entire soil profile. Soil pH, EC, SAR, texture, organic matter
content, and available water capacity are all "good" rated with a few individual horizons "fair"
rated (RC3, 38-52", pH 8.5), (RC4, 62-86", pH 8 .3 and EC 6.5), (RC4, 48-62" ) EC 6.1) .

The calcium carbonate content (% CaCO3 equivalent) of Map Unit E soils, however, ranges from
"good" through "fair" to "poor" rated . Carbonate content ranges from 1 .1% to 33 .8% in the
upper 24 inches, and from 18.6% to a high of 37 .7% in the underlying material . The weight-
average carbonate percent for the upper 24 inches is 26 .4, which is "fair" rated . As such, it is
recommended that the upper 24 inches (2') be salvaged for use in reclamation . The moderate to
high calcium carbonate content is not a fatal flaw limiting use of this material . Most of the soil
parameters are "good" rated . Although the calcium carbonate content, on average, is "fair"
rated, it is deemed "acceptable" according to the UDOGM criteria (Table 4 of the Burton and
Davidson guideline) . If needed, the underlying soil material below 24 inches (2') could also be
salvaged for use in reclamation . It has similar soil ratings to depths of 5 to 7 feet .

The Proposed Disturbance Area within the current study area was measured to be approximately
8.4 acres. The current Rilda Canyon road traverses across this area, and is measured to be about
I acre in size. Soil would not be salvaged from the current road corridor . This results in about
7.4 acres of Map Unit E soils in the Proposed Disturbance Area . Based on a recommended
salvage depth of about 24 inches (2'), approximately 23,877 cubic yards of "good" to "fair" rated
surface material could be salvaged from Map Unit E soils and stockpiled for use in future
reclamation activities. More soil material is available for salvage from Map Unit E soils if needed .

0 Based on the availability of a sufficient volume of suitable soil material in areas proposed to be

	

disturbed by mining activities, it is concluded that successful reclamation of the Rilda Canyon site
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can be achieved if recommended soils are salvaged and good-practice reclamation activities are

is

enacted .
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APPENDIX A

SOIL LABORATORY RESULTS



Energy West Mining Co .

Huntington UT

DATE RECEIVED : 07-15-2004
DATE PARTIAL REPORTED : 07-23-2004
DATE REPORTED: 07-28-2004

RILDA CANYON PROJECT

Jim Nyenhuis/Certified Soil Scientist

RESEARCH SOIL ANALYSIS

Colorado State University
Soil, Water and Plant Testing Laboratory
Natural & Environmental Sciences Bldg - A319
Fort Collins, CO 80523-1120

(970) 491-5061 FAX: 491-2930

BILLING:

Page 1 of 2

I*

Lab
#

Sample
ID #

	 paste	.

	

%

	

Lime
pH

	

EC

	

saturation Estimate
mmhoslcm

OM

	 AB-DTPA	
--------------------------------------- --	ppm	
N03-N P K Zn Fe Mn Cu

R216 RC 10-3" 7.5 1 .2 37 .6 Low 4.4 1 .8 1 .6 192 2.08 13.3 6.11 1 .46
R217 RC13 .10 7.9 0 .4 37.1 Medium 3.4 1 .5 0.9 104 0.94 9.0 3.23 1 .77
R218 RCI 10-20 8 .2 0 .2 31 .1 High 1 .8 1 .7 <0.1 76.6 0.30 5.6 0.84 1 .60
R219 RCI20-40 8.2 0 .2 31 .5 High 1 .6 1 .4 <0.1 87 .1 0.37 5.3 0.91 2.09

R220 RC2 0-6" 7.7 0 .4 55 .7 Low >8 .0 2 .0 1 .2 200 11 .9 35.2 3.92 2.14
R221 RC2 6-18 8.0 0 .3 42 .3 High 4.2 1 .6 0 .3 116 1 .28 26 .1 1 .90 2.30
R222 RC2 18-30 8.2 0 .3 33 .1 High 2.3 1 .8 <0 .1 96.2 0.38 14 .2 1 .54 1 .18
R223 RC2 30-48 8.2 0 .3 36 .1 High 2.4 1 .2 <0.1 219 0.38 11 .9 1 .30 1 .21
R224 RC2 48-66 8.2 0 .3 33 .1 High 2.2 1 .4 0 .3 192 0.36 12 .2 1 .45 1 .46

R225 RC3 0-4 7.7 0 .7 48 .3 High >8.0 2 .7 4 .0 198 3.58 14.8 3.82 2.88
R226 RC3 4-12 8.1 0 .5 39.6 High 6.0 2 .3 1 .2 415 1 .92 9.2 2.83 2.27
R227 RC3 12-26 8.2 0 .3 38 .0 High 4.0 2 .4 0 .4 271 0.79 6 .6 0.86 1.64
R228 RC3 26-38 8.2 0 .4 38 .8 High 2.8 4 .5 0 .2 148 0.36 3.4 0.98 1 .35
R229 RC3 38-52 8.5 0 .4 29.6 High 2.5 3 .4 0 .7 167 0.29 2 .7 0.58 1.00
R230 RC3 52-72 8.6 0 .7 33 .4 High 2.2 1 .1 0 .7 103 0.40 2.4 0.93 1.39

R231 RC4 0-4 7.6 0 .7 42.5 High 6.6 1 .9 2 .5 253 3.79 9 .5 4.30 1.69
R232 RC4 4-16 8.2 0.3 33.7 High 2 .9 1 .5 0 .6 116 0.53 4.0 1 .13 1 .13
R233 RC4 16-32 8.2 0 .3 33 .5 High 3 .2 2 .5 0 .6 135 0.58 4 .4 1 .20 1 .78
R234 RC4 32-48 8 .2 2 .5 37.9 High 2 .8 5 .1 0 .2 117 0 .45 5 .5 1 .30 1 .82
R235 RC4 48-62 8.2 6.1 39.3 High 3 .0 2.4 0 .6 86 .7 0.32 5 .3 1 .03 0 .98
R236 RC4 62-86 8 .3 6 .5 34.0 High 2 .3 4.0 0.5 59 .1 0 .38 3 .5 0.81 1 .84



Energy West Mining Co .

Huntington UT

DATE RECEIVED : 07-15-2004
DATE PARTIAL REPORTED : 07-23-2004
DATE REPORTED: 07-28-2004

RILDA CANYON PROJECT

Jim Nyenhuis/Certified Soil Scientist

RESEARCH SOIL ANALYSIS

I*
Colorado State University
Soil, Water and Plant Testing Laboratory
Natural & Environmental Sciences Bldg - A319
Fort Collins, CO 80523-1120

(970) 491-5061 FAX: 491-2930

BILLING :

Page 2 of 2

is

Lab
#

Sample
ID #

	 meq/L	
SAR

	 %	
Sand

	

Silt

	

Clay

	

Texture

very fine
sand
from

hydrometer
CaC03
equiv.

Ca Mg Na

R216 RC 10-3" 9.3 3 .8 0.4 1 .9 0 .2 69 18 13 Sandy Loam 16.4 1 .1
R217 RC13-10 4.5 1 .5 0 .4 0 .3 0 .2 61 21 18 Sandy loam 11 .4 14.6
R218 RCI 10-20 2.2 0 .8 0 .5 0 .2 0 .4 61 16 23 Sandy Clay Loam 10.2 17 .5
R219 RCI20-40 2.2 0 .9 0.4 0 .2 0 .3 54 22 24 Sandy Clay Loam 18 .9 18 .6

R220 RC2 0-6" 4.6 1 .4 0.4 0 .4 . 0 .2 58 23 19 Sandy Loam 14.0 3.6
R221 RC2 6-18 3 .1 1 .1 0 .4 0 .2 0 .3 61 18 21 Sandy Clay Loam 11 .4 12.6
R222 RC2 18-30 2.3 1 .0 0 .4 0 .3 0 .3 63 18 19 Sandy Loam 14.4 17.7
R223 RC2 30-48 1 .9 1 .6 0.4 0 .6 0 .3 62 19 19 Sandy Loam 12.4 14.0
R224 RC2 48-66 2.1 1 .9 0 .5 0 .6 0 .4 62 19 19 Sandy Loam 12.6 14.5

R225 RC3 0-4 7.5 2 .3 0 .5 0 .9 0 .2 62 28 10 Sandy Loam 13 .7 31 .9
R226 RC3 4-12 3 .6 1 .6 0.5 2 .1 0 .3 46 36 18 Loam 16.5 32.5
R227 RC3 12-26 2.4 0 .9 0.6 1 .2 0 .5 53 29 18 Sandy Loam 12.9 33 .8
R228 RC3 26-38 2.9 2.0 0.5 0 .6 0 .3 60 22 18 Sandy Loam 14.2 35 .2
R229 RC3 38-52 1 .4 3 .8 0.5 0 .6 0 .3 55 26 19 Sandy Loam 15 .8 373
R230 RC3 52-72 1 .2 8 .0 2.2 0 .4 1 .0 56 25 19 Sandy Loam 15 .9 35 .5

R231 RC4 0-4 7.6 2 .7 0 .4 1 .4 0 .2 63 29 8 Sandy Loam 19.6 29.0
R232 RC4 4-16 2.9 1 .0 0 .4 0.3 0 .3 60 25 15 Sandy Loam 19.4 31 .7
R233 RC4 16-32 2.0 1 .3 0 .4 0 .3 0 .3 57 28 15 Sandy Loam 17.0 31 .7
R234 RC4 32-48 8.9 17.8 6 .1 0 .7 1 .7 49 30 21 Loam 16.0 31 .8
R235 RC4 48-62 18 .9 29.1 18.4 0.9 3 .8 44 34 22 Loam 15.0 32.1
R236 RC4 62-86 21 .5 29.4 19 .8 0 .9 3.9 45 33 22 Loam 17.1 33.2
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Photograph 1
Photograph 2
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Photograph 6
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Photograph 8
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APPENDIX C

SOIL AND SITE PHOTOGRAPHS :

RC1, Osote soil profile close-up, Map Unit E
Map Unit E site, RC1 Osote soil profile in middle
RC2, Brycan soil profile close-up, Map Unit A
RC2, Map Unit A site, Brycan soil profile in middle
Map Unit A site, looking west
RC3, Osote soil profile close-up, Map Unit E
RC3, Osote soil profile, further close-up, Map Unit E
Map Unit E site, RC3 Osote soil profile in middle
Map Unit E site, RC3 Osote soil profile in center-right



Photo 1 : Site RC1, Osote soil profile close-up, Map Unit E .

Photo 2: Map Unit E site, RC1 Osote soil profile in middle .
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Photo 3: Site RC2, Brycan soil profile close-up, Map Unit A.

Photo 4: Site RC2, Map unit A site, Brycan soil profile in middle .
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Photo 5: Map Unit A looking West .

Photo 6: Site RC3, Osote soil profile close-up, Map Unit E .
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Photo 7: Site RC3, Osote soil profile, further close-up, Map Unit E .

Photo 8 : Map Unit E site, RC3 Osote soil profile in middle .
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Photo 9: Mape Unit E site, RC3 Osote soil profile in center-right .
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Energy West Mining Company, North Rilda Lease Area
Vegetation Survey and Evaluation

September, 1997

1.0 Introduction
Energy West Mining Company, a wholly-owned subsidiary of PacifiCorp, an

Oregon corporation, submitted an application to the U .S. Forest Service to permit
the North Rilda Lease Area adjacent to the Deer Creek Mine . Based on the
current mine layout, the two southern panels of each seam are projected to
extend below the Castlegate Sandstone escarpment . As specified in the lease
stipulations, "except at specifically approved locations, the Castlegate escarpment
must be protected from mining induced failure." Where escarpment failure is
proposed or anticipated, an environmental analysis will be needed to assess the
impacts.

The scope of this report is for a vegetation survey to address vegetation
resources that would be affected by escarpment failure . This vegetation survey
addresses the following areas:

1. Threatened, Endangered and Sensitive Plants
a. Identify plant species occurrence in the survey area .
b. Depict plant species occurrence .
c . Relative abundance .

2. Vegetation
a. Delineate and describe vegetation communities and relative

abundance of each community in the survey area .
b. Map vegetation communities based on the two dominant species

(dominant overstory/dominant understory) in the survey area.
The vegetation survey at the North Rilda Canyon Lease Area was

conducted by privately contracted environmental consultant, Patricia K . Johnston,
Wildlife/Vegetation Specialist, September, 1997 .

2.0 Methodology

Vegetation Community Mapping
Initial research included coordination with Robert Thompson, Range

Conservationist of the U .S. Forest Service (USFS), Leland Sasser, Soil Scientist
and George Cook, Range Conservationist of the Natural Resource Conservation
Service (NRCS) .

Aerial photos provided by Energy West of the North Rilda Canyon Lease
taken in 9/94, USGS topographic maps, and field review (including extensive
hiking) were used to map vegetation communities within the 1,960 acre lease area .

Initially, the scope of work was to map vegetation communities below the
escarpment area, those communities that had the potential to be impacted by an
escarpment failure. However, it was requested by Thompson, USFS to expand the
scope of work to map all vegetation communities within the 1,960 acre lease area .



Threatened, Endangered and Sensitive Plants

Only one species, Hedysarum occidentale var . canone Canyon sweetvetch
or Coal sweetvetch, was identified by the USFS, Thompson, that would require
attention. As per phone conversation with Larry England, U .S . Fish & Wildlife
Service, November 17, 1997, H.occidentale var. canone is listed as a Forest Service
sensitive species and has no special listing with the USF&W . It is not protected
or given special consideration with any T&E designation .

It was addressed with Thompson, USFS, the lateness of the growing season
and that the flowering season for H . occidentale var. canone, would have been
past by at least 6-8 weeks . However, due to the distinctive vegetative
characteristics of this plant, Thompson was satisfied with the survey time of
year. Further, the possible occurrence of H. occidentale var. canone within the
potential escarpment failure area was remote.

3.0 Results

Vegetation Mapping

Four major vegetation communities and one major vegetation community
complex were described upon field review; Upland Very Steep Shallow Loam
(Pinyon-Juniper)-578 acres, Mountain Complex-556 acres, Mountain Stony Loam
(Browse)-68 acres, Mountain Very Steep Stony Loam (Douglas Fir)-705 acres, and
Loamy Bottom-53 acres . After careful review of the soil and vegetative
information provided by both the U.S. Forest Service and the Natural Resource
Conservation Service, it was determined that the mapping units as described by
the NRCS were more closely associated with the vegetative communities in the
North Rilda Canyon Lease Area. The preliminary NRCS Emery County Soil Survey
meets and slightly overlaps the east boundary of the lease area . The following
vegetation communities were mapped on behalf of Energy West by Johnston,
vegetation consultant, September - October, 1997 .

Vegetation Community (Ecological Site)

Upland Very Steep Shallow Loam - Pinyon-Utah Juniper :

Overstory: Pinyon - Utah Juniper (scattered Douglas fir)
Understory: Sagebrush and salina wildrye
The upland very steep shallow loam occurs on the south facing slopes of

the North Rilda Canyon Lease area . It occurs between 7400-8600' . At the lower
reaches it occurs on the toe slopes, 0-15% slope, that rapidly rise into slopes of
50-70%. This area is bound at its upper reaches by the Castlegate escarpment.
This vegetation boundary is marked more significantly by an elevation change,
at which point the Utah Juniper drops out of the plant community and production
of the vegetation community increases, at which point the Mountain Complex
becomes the vegetation community .

Mountain Complex :

Mountain Stony Loam (Browse)
Overstory: Pinyon-Utah juniper
Understory: Saliva wildrye and mountain sagebrush

Mountain Shallow Loam (Salina Wildrye)
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Overstory: Curlleaf mountain mahogany, serviceberry, pinyon
and Utah juniper
Understory: Salina wildrye, sagebrush and snowberry

Mountain Loam
Overstory: none
Understory: Salina wildrye, mountain sagebrush and snowberry

Mountain Stony Loam (Browse) 60%, Mountain Shallow Loam (Salina Wildrye)
25%, Mountain Loam (Salina Wildrye) 15%, vegetation community components are
so intricately intermingled that it was not practical to map them separately .

The Mountain Shallow and Stony sites are on the south and east facing
slopes. Slopes range from 30-50% and between 8600-9400' . the Mountain Loam
(Sauna Wildrye) site is predominately on the mountain ridgetop, but does occur
in patches on the side slopes . Slopes are fairly flat on the ridgetops 3-15%,
however, can be as high as 50% on the side slopes .

The north facing slopes both north and south of the Rilda Canyon road are
dominated by the Mountain Very Steep Stony Loam-Douglas fir vegetation
community.

The slopes range from 40-60% and occur between 8000-9600 feet.
Overstory: Douglas fir
Understory: Elk sedge, salina wildrye, snowberry, Oregon grape

The last vegetation community that is present within the North Rilda
Canyon lease area is the Loamy Bottom site . It is the area affected by the
presence of the perennial stream and high water table in the canyon bottom .

Overstory: Aspen, blue spruce, douglas fir
Understory: (highly diverse with grasses, forbs and shrubs) snowberry,

mountain sagebrush, needlegrass (Stipa spp.)-and wildrye (Elymus spp .)

Threatened. Endangered and Sensitive Plants

H. occidentale var . canone, is typically distributed Pinyon-juniper,
sagebrush, and wash communities between 5,000 and 8,000 feet elevation . The
Castlegate Escarpment occurs at approximately 8800 feet within the Mountain
Stony Loam, Mountain Shallow Loam, Mountain Loam and Mountain Very Steep
Stony Loam - Douglas Fir vegetation communities .

H.occidentale var.canone was not found after a field survey was conducted
to determine the its presence in Rilda Canyon and within the lease area .
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INTRODUCTION

In 2003, Energy West Mining Company had proposed to construct a new portal facilities area in

North Rilda Canyon . The preliminary plans were designed to construct the facilities east, or

downstream, of a spring developed by North Emery Water Users Special Service District

(NEWUSSD) . In the earlier designs, most of the proposed disturbance would have been

contained within those areas that had been disturbed previously by historical mining activities and

later reclaimed under the direction of the State of Utah, Division of Oil, Gas & Mining (DOGM),

Abandoned Mine Reclamation Program (AMR) . In 2004, plans shifted and Energy West moved

the proposed facilities west of the previous site, or upstream from the spring development area

mentioned above .

The objective of this document is to describe the plant communities that would be impacted by the

construction of the proposed new facilities in Rilda Canyon located west of the spring area . In

doing so, quantitative sampling was conducted in 2004 within those plant communities that have

been proposed for disturbance by construction activities . In addition to sampling plant

communities that could be impacted, other plant communities were sampled that will remain

undisturbed and serve as standards for final revegetation success when it is time for reclamation of

the new North Rilda Canyon Portal Facilities .

I
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Previous Study

When the aforementioned earlier site was being considered for development, plant communities

that would have been impacted at this site were sampled in 2003 . A final report for that area was

submitted to Energy West Mining Company . Because some of the data collected from those plant

communities could be appropriately used in the current studies for the new area, some of these

data sets have been incorporated into this report . Additionally, with the intent to preserve data

that could be used in the future, these data sets, including most of the earlier report, have been

included in the Appendix of this report .

Because data sets from both of the studies mentioned above are being used in this report, and as

an attempt to clarify or make distinctions between these two data sets, the remainder of this

report will refer to these two studies as either the "2003 study" or the "2004 study".

Vegetation Mapping & Sample Locations

A vegetation map was prepared for the 2003 study. The earlier map has not been included in this

report because a new map has been prepared for the 2004 study that includes the new proposed

facilities area as well as the information from the earlier study . Shown on the new map are : 1)

boundary of the proposed new portal facilities area (proposed disturbed areas), 2) boundary of an

expanded" study area, 3) plant communities of the proposed disturbed as well as adjacent areas,

4) plant communities of the 2003 study and adjacent areas, 5) sample locations of the 2004 study

2



and 6) sample locations of the 2003 study (see "Vegetation Map of the North Rilda Canyon

Portal Facilities") .

METHODI

Methodologies used herein were performed in accordance with the guidelines supplied by

DOGM. Quantitative and qualitative data were taken in the plant communities that have a

potential of being impacted by the proposed construction as well as those "Reference Areas"

chosen to represent standards for future revegetation success .

Sampling Design and Transect/Quadrat Placement

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

areas . 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, Composition & Frequency

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 .

Overstory and understory cover were recorded separately therefore making it possible to have

3



I total living cover values greater than 100 percent . Plant nomenclature follows "A Utah Flora"

(Welsh et al. 2003) .

Woody Species Density

Density of woody plant species for the study 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 square root of the mean area per

individual. The number of individuals per acre was the end results of the calculations. (Note :

although considered a shrub or "subshrub", Oregon grape (Mahonia repens) was not counted in

the woody species densities with the thought that, if it were, this may overestimate this standard

(or the intent of this standard) at the time of final revegetation .

Sample Size & Adequacy

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

where,

MEN= t2s 2

nMIN = minimum adequate sample

t

	

= appropriate confidence t-value

4
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= standard deviation
x

	

= sample mean
d

	

= desired change from mean

With the values used for "t" and "d"above, the goal was to meet sample adequacy with 80%

confidence within a 10% deviation from the true mean .

Statistical Analyses

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

of each proposed disturbed sites with their respective Reference Area .

0 Photographs,

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

in this report

R F1U LTI

Study Areas

There were four major plant communities studied for the 2004 study site at the proposed North

Rilda Canyon Portal Facilities Area . These communities were : 1) Proposed Disturbed - White

5
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Fir/Aspen, 2) Reference Area - White Fir/Aspen, 3) Proposed Disturbed - Sagebrush/Grass, and

4) Proposed Disturbed - Pinyon-Juniper/Mountain Brush (see "Vegetation Map of the North

Rilda Canyon Portal Facilities") . The White Fir/Aspen communities were located on the more

flat areas near the bottom of the canyon and were somewhat close to the creek that runs down

Rilda Canyon . When one moves upward in elevation to the more open areas on alluvial soils, the

areas were mostly comprised of a Sagebrush/Grass community . Finally, as one continues to move

up a little more in elevation, the area supported a Pinyon-Juniper/Mountain Brush community (a

transitional plant community) . More specifically, this community could be considered a Pinyon-

Juniper/Curl-leaf Mountain Mahogany/Ponderosa Pine community as the vegetation map included

indicates.

The approximate GPS coordinates of the communities studied for the 2004 report are given

below .

Of the three plant communities that could be affected by the proposed new facilities, two of them

had very similar plant communities as were sampled for the previous 2003 study - the

Sagebrush/Grass and the Pinyon-Juniper/Mountain Brush communities . Because DOGM

6

Community Type Zone UTM Easting
(approximate)

UTM Northing
(approximate)

USGS 7.5 Min .
Quad. Map

White Fir/ Aspen
(Proposed Disturbed)

12 0486688 4361377 Rilda Canyon

White Fir/ Aspen
(Reference Area)

12 0486389 4361288 Rilda Canyon

Sagebrush/Grass
(Proposed Disturbed)

12 0486781 4361366 Rilda Canyon

Pinyon-Juniper/Mtn . Brush
(Proposed Disturbed)

12 0486577 4361405 Rilda Canyon
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requires that the site-specific data be taken from those areas proposed for disturbance, even

though these community types were sampled for the previous study, more data were recorded

from the new site location. Nevertheless, during the previous study Reference Areas were chosen

to represent future standards of revegetation success . Some of these same Reference Areas will

be used to represent standards for areas proposed for disturbance at the new site .

There was one vegetation type that existed in the 2004 study site that had not been sampled in the

2003 study. This type was the White Fir/Aspen community . As a result, not only was the

proposed disturbance of this community sampled, but a new Reference Area was chosen and

sampled to be compared with it .

Proposed Disturbed-White Fir/Aspen

Table I shows the results of the summarized cover data including cover by species (overstory and

understory), total cover, composition, and frequency for the proposed disturbed White Fir/Aspen

community for the 2004 study . In this community, overstory was dominated by aspen (Populus

trenniloides) and white fir (Abies concolor) . The dominate understory species were : Oregon

grape (Mahonia repens), white fir, and common juniper (Juniperus communis) . Refer to Table 1-

A for cover by species .

The total living overstory cover was estimated at 56 .38%, whereas, understory cover was nearly

as high at 47.50% (Table 1-B) . Cover values for litter, bareground, rock and combined living

7
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cover (overstory plus understory) were also given on Table 1-B .

The species composition for understory cover was dominated by woody species at 76 .10%,

followed by grasses at 14 .90% and forbs at 9 .00% (Table 1-C) .

Woody species densities are shown on Table 7 . The total number or individuals per acre was

2,647 plants. The dominate species for this parameter were white fir and aspen .

Reference Area-White Fir/Aspen

Cover, composition and frequency values of the 2004 study for the Reference Area for the White

Fir/Aspen community are shown on Table 2 . The overstory of this community was dominated by

blue spruce (Picea pungens) and aspen (Table 2-A). Like the proposed disturbed area it was

chosen to represent for comparisons, two of the dominate understory species were Oregon grape

and white fir .

The total living overstory cover was estimated at 55 .33% and understory was 54 .33% (Table 2-

B). The species composition was dominated by woody species followed by grasses and forbs at

86.18%, 8.19% and 5 .63%, respectively (Table 2-C) .

Total density of woody species was 2,611 individuals per acre and was dominated by aspen and

white f r (Table 8) .

8



8

8

Proposed Disturbed- Sagebrush/Grass

Cover, frequency and composition values in the 2004 study for the Proposed Disturbed

Sagebrush/Grass community have been listed on Table 3 . As shown on Table 3-A, the dominate

species by far was big sagebrush (Artemisia tridentata), followed by needle-and-thread grass

(Stipa coniala), then slender wheatgrass (Elymus trachycaulus) .

Total living cover of this community was 52.33%, of which 50.17% was understory and only

2 .17% was overstory (Table 3-B) . Although shrubs dominated the species composition at

52 .38%, grasses were not too far behind at 39 .09% (Table 3-C) .

Woody species density values totaled 3,996 individuals per acre (Table 9 and was dominated by

big sagebrush and rubber rabbitbrush (Chrysothamnus nauseosus) .

Reference Area- Sagebrush/Grass

The cover of Reference Area chosen to represent the standards for the proposed disturbed area

after it has been reclaimed was dominated by big sagebrush, Sandberg's bluegrass (Poa secunda)

and needle-and-thread grass (Table 4-A) . In the 2003 study, the total living cover was estimated

at 57 .50% (Table 4-B) . Grasses dominated the species composition at 47.83%, but was by quite

a narrow margin with shrubs following at 39.29%, then forbs at 12.88% (Table 4-C) . Woody

species density total was 4,045 individuals per acre (Table 10) .

9
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Proposed Disturbed-Pinvon-Juniper/Mountain Brush

Overstory and understory cover values for the 2004 study of the Proposed Disturbed Pinyon-

Juniper/Mountain Brush community are shown on Table 5-A . Ponderosa pine (Pinus ponderosa),

curl-leaf mountain mahogany (Cercocarpus ledifolius), and white fir dominated the overstory

cover. The species that dominated the understory cover were Oregon grape and Salina wildrye

(Elymus salinus) .

Species composition, as expected, was dominated by woody plants at 73 .89% of the cover,

followed by grasses at 25 .26% and forbs at 0.85% (Table 5-C) .

Woody species densities are shown on Table 11 . The total number of individuals per acre was

995 plants.

Reference Area -Pinyon-Juniper/Mountain Brush

Taken from the 2003 study, Table 6-A shows the overstory cover for the Reference Area of the

Pinyon-Juniper/Mountain Brush community was dominated by curl-leaf mountain mahogany,

followed by Utah Juniper (Juniperus osteosperma) and pinyon pine (Pinus edulis) . Understory

dominants were Salina wildrye, curl-leaf mountain mahogany and pinyon pine .

Total living cover was 63 .83% (Table 6-B), of which 25.17% was overstory and 38.67% was

10
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understory . Grasses dominated the cover with a composition value at 53 .31 %, while shrubs were

45 .48% and forbs 1 .22% (Table 6-C) .

Density, or the total number of woody plants per acre was estimated at 946 plants per acre (Table

12) . The species with the greatest densities were curl-leaf mountain mahogany, Utah juniper, and

pinyon pine .

Threatened, Endangered or Sensitive Species

There was a potential of the following plants to be present in the study areas : canyon sweetvetch

(Hedysarum occidentale var . canone) and Link Trial columbine (Aquilegia flavescens var .

rubicunda) . These plants have been listed as "sensitive" in the Manti-La Sal National Forest by

the USDA Forest Service . These plants, including ideal habitat for these plants, were not found

during the plant surveys .

IUMMARY & CONCLUIIONI

Plant communities that would be impacted by proposed new construction of the portal facilities in

North Rilda Canyon were quantitatively sampled . Additionally, similar communities chosen

outside the areas that would be disturbed were also sampled . The later areas were called

Reference Areas and will be used for comparisons at the time of final reclamation for revegetation

success standards . Data from the Reference Areas were also compared at this time employing

11
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statistics to determine whether or not the Reference Areas should be deemed "representative" of

the plant community of which they were chosen to represent in the future

Figures 1 through 3 statistically compare the total living covers and woody species densities of

each area proposed for disturbance with its representative Reference Area . The figures illustrate

that Student's 1-tests suggest no significant differences for cover and woody species densities

when the proposed disturbed areas were compared to the Reference . Areas. In other words, each

Reference Area chosen to represent a specific area proposed for disturbance, should be an

appropriate community to provide standards for final revegetation success .

12
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Table 1 : Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (West).
Proposed Disturbed White Fir/Aspen (2004) .

14

A. COVER BY SPECIES
OVERSTORY
Abies concolor
Juniperus scopulorum
Picea pungens
Pinus ponderosa
Pgowhs angustmifWlia
Popu% tremuloides
Pseudotsuga menziesff

UNDERSTORY
SHRUBS
Abhs concoalbor
Acer glabrum
Artemisia tridentata
Chrysothamnus viscidiflorus
Juniperus communis
Junkenus scopulbrum
Mahonia repens
Pachistma nqasOkes
Acea pungens
Muspaodeposa
Pgoods angustMoAlia
Populus tremuloides
Rosa woodafi
Symphobcagoos oreophRus

FORBS
Antennaria micro phylla
Circium sp.
Cynoglossum officinale
Galium Molium
Lathrus lanszwertii
Mefflotus offidnafis
Taraxicum offidnale
Viola adunca

GRASSES
Elymus salinus
Bymus trackycaMs
Poa fendleriana

Mea

16.8
1 .0 q
7.6
3.24
1 .1

20.5
6.0

J7.0
0 .1
1 .0

0 .131
1931
0.751

13 .031
3 .1
1 .8
0 .1
0 .1
1 .41
1 .131
0.1 -

2.2
0.1
0 .251
0 .451
0 .131
0 .081
0.0
0.8

0.71
2.3
3.5

	 M.M .

We

30.391
6.241

20.981
14.34
094

21 .85
18.24

0.781
1771
0.74

15.24
1124

13.94
7.801
5 .621
0 .7 4
0.74
3.04
3.4 4
0.78

5.791
078
1 .0q
1 .281
0.74
0.47
0.31
2.06

2.631
5.10

	
6.441

11.05-

Freq

32.50
2.50
15.00
5.00
5.00

52.50
12.50

47.50
2.50
7.50
2.50

22.50
5.00

62.50
22.50
12.50
2.50
2.50

20.00
12.50
2.50

15.00
2.50
5.00

12.50
2.50
2.50
2.50
17.50

7.50
22.50
35.00

B. TOTAL COVER
Overstory (0)
Unde&oq (U)
Litter
Bareground
Rock
O + U

C. COMPOSITION
Trees & Shrubs
Forts
Grasses

56.384
47.5
41 .6
7.6
3 .1

103.8r

28.6q
17.0
21 .1
12.0 q
5.3q

24.74

76 .1
9.0
14 .9

- -

.41
14.6q
16 .9 91



I Table 2: Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (West) .
ReferenceArea -White Fir! Aspen (2004),

15

I	
	 ----- - ------. .... . . . . . . . ... ..	 v:: ., . .:.,;

A. COVER BY SPECIES Mean SDev Freq
OVERSTORY
Abies concolor 4.17 14.38 10.00
Picea pungens 29.05 35.08 50.00

Populus angustjObAfia 2 . 908 6.67
Populus tremuloides 19.50 26.34 40.00

UNDERSTORY
SHRUBS
Abies concolor 7.27 13.15 30.00
Acer glabrum 2.07 4.27 20
Amalanchier utahensis 0.1 0.96 3
Artemisia tfidentata 0.33 1 .80 3.33
Juniperus scopulorum 0.17 0.90 3.33
Mahonia repens 24.50 12.61 96.67
Pachistma myshkes 2.83 4.60 33.33
Wea Tungens 1 .33 4.46 10.00
Populus tremuloides 3.73 5.02 40.00
Ribes aureum 0.17 0090 3.33
Rosa woodsii 2.43 4.9-1--26.67
Rubusidaeus 0.33 1 .80 3.33
Syaphanba'DOS onsophRus 1 .1 7 4.7 8 6.67

FORBS
Achillea millefolium 0.17 0.9 3.33
GaMn Wfahumm 1 .0 q 2.

(191
20.00

MY, /anszmewrti 0.17 3.33
Osmorhiza depauperata M 2.56 23.33
Viola adunca 0.55 1 .50 10.00

GRASSES
Poa fendleriana 1.67 2.98 26.67
Elymus trachycaulus 1 .67 4.8§ 16.67
Poa pratensis 1 .33 5.19 6.67

.. ........

	

If X-n, • -

	

-- -- -------

	

--
r .

	

r .

B. TOTAL COVER
Overstory (0) 55.33 38.25-
Underrstory (U) 54.35 15.21
Litter 40.67 1
Bareground 3.4q 0.9
Rock 1 .6q 0.99
0 + U 109.67 35.59

:--g g
C. COMPOSITION (%)
Trees & Shrubs 8118 14.6E
Forbs 5.63 6.8
Grasses 8.1 § 1
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Table 3 : Cover by Species, Frequency, Total Cover, and Composition .

Rilda Canyon New Facilities Area (West) .
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A. COVER BY SPECIES (%) Mean SDev Freq
OVERSTORY
Juniperus osteosperma
Pinus ponderosa

UNDERSTORY
SHRUBS
Abies concolor
Artemisia tridentata
Atriplex canescens
Chrysothamnus nauseosus
Gutierrezia sarothrae
Juniperus osteosperma
Mahonia repens
Pinus edulis
Rosa woodsii
Symphoricarpos oreophilus

FORBS
Antennaria microphylla
Artemisia ludovlciana
Circium sp .
Cynoglossum officinale
Descurainia pinnata
Lappula occidentalis

GRASSES
Bromus tectorum
Elymus salinus
Elymus smithii
Elymus trachycaulus
Stipa comata
	 J

	

..

	

.	 >	n . . . . r. ::r.. .	 Jr . r .r.n	J	 r	r	•

	

r	Ar . . .. .

	

r	>	r	r	r	r. r.. r	. . . . . .r	r	r. :	l.r	JI.A...+ . .3	 A• •f . .s

	

. .3	 v	r	A.v....r	l.

	

.n	r ... r	s . .r . . . . n . .-rr. . rr . . . .:A:• •.•!?rr.:::?s r.?::?v	nvA••~	+ . . . .r+	v. ...

	

A ... • ..•. . .J	r.r. n	r:.. .. . :	:	:. hA	r. . . s: r.... r	r	 rr. :.

	

.r .J.f. s¢J :...s.;. .f	J	A . . . .J. .Y	1	:..•. . . .SA .I..

	

. . . . :....r. :•:rr:SSSS•.S r:~'

	

. . .

	

. rf	 +	+	n.r	:::::::::::	s•. L . . . .r.A:•:•. n . . .n . . ..s:::• :•::.{ . .r:.v:	

B. TOTAL COVER (%)
Overstory (0)
Understory (U)
Litter
Bareground
Rock
0 + U

1 .83
0.33

0.43
13.3:.
1 .33
5.73
0.67
1 .33
1 .47
1 .67
0.67
0.17

1 .33
0.93
0.43
0.57
0.17
1 .00

0.17
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2.17

50.17

20.17

14.77

14.90

52.33

6.89

1 .80

1 .33

12.47

7.18

8.92

1 .7C

4 .82

3.6E

8 .9E

2.13

0.9C

3.64

1 .9C

1 .86

1 .73

0.9C

2.38

0.90

6.94
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7.03

12.35

12.48

12.78

15.48

10.86

6.67

3.33

10.00

70.00

3.33

46.67

13.33

10.00

16.67

3.33

10.00

3.33

13.33

20.00

6.67

10.00

3.33

20.00

3.33

20.00
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63.33
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52.38

8.53

39.09
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23.71

9.95
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Table 4. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (East) .
	eference Area Sagebrush/Grass Community (2003 .

17

•::1	

A. COVER BY SPECIES Mean SDev Freq
TREES & SHRUBS
Artemisia tridentata
Chrysothamnus nauseosus
Juniperus osteosperma
Opuntia polyacantha
Rosa woodsi
Symphoricarpos oreophilus

FORBS
Artemisia dracunculus
Circium sp .
Cynoglossum officinale
Erigeron sp.
Lepidium perfoliatum
Machaeranthera canescens
Taraxicum officinale

GRASSES
Elymus salinus
Elymus trachycaulus
Elymus trachycaulus
Poa fendleriana
Poa secunda
Stipa comata

f:::::	rJ.•'.rr•'?:•::••-:

	

•~.

	

. .~	•. r. . . :.:•.Y	:•

	

!.'r.•::•	1. :::.Y•• •	rr.n .

	

r. .r	

14.37
6.07
0.50
0.17
1 .07
1 .17

0.50
0.17
1 .57
0.33
0.67
0.33
3.27

4.17
0.33
0.17
1 .83

13.50
7.33

13.65
8.79
2.69
0.90
2.83
4.60

2.69
0.90
3.44
1 .80
1 .70
1 .25
6.36

10.25
1 .80
0.90
6.39

13.85
12.76

70.00
43.33
3.33
3.33
13.33
10.00

3.33
3.33

23.33
3.33

13.33
6.67

30.00

16.67
3.33
3.33
10.00
60.00
33.33

	 , • :•

	

":: .•, •:+::J.Y :•:.Y.•:. . :.•r.:•J. :::•.. . J

B. TOTAL COVER
Total Living Cover
Litter
Bareground
Rock

	 •:::•	r.•+•:.•.•':•: : . J :•. !.r. l	••r:: •P.

	

:r:r•:::• • :	r .

	

. r	Y. . :	?. . r .

	

. J. . J:. r. . .. r. . . . rJ	_

57.50
30.33
7.73
4.43

11 .88
10.95
8.21
5.74

r. . r r. .+vrr+	:..	 -r.JJt	r .
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C. COMPOSITION
Trees & Shrubs
Forbs
Grasses

39.29
12.88
47.83

20.54
16.00
17.22



Table 5: Cover by Species, Frequency, Total Cover, and Composition .

Rilda Canyon New Facilities Area (West) .
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A. COVER BY SPECIES (%) Mean SDev Freq
OVERSTORY
Abies concolor
Cercocarpus ledifolius
Juniperus osteosperma
Juniperus scopulorum
Pinus edulis
Pinus ponderosa
Pseudotsuga menziesii

UNDERSTORY
SHRUBS
Abies concolor
Artemisia tridentata
Cercocarpus ledifolius
Chrysothamnus nauseosus
Guiterrezia sarothrae
Juniperus osteosperma
Juniperus scopulorum
Mahonia repens
Pinus edulis
Pseudotsuga menziesii
Symphoricarpos oreophilus

FORBS
Erigeron sp.

GRASSES
Elymus salinus
Elymus trachycaulus
Stipa comata
Stipa hymenoides
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Overstory (0)

Understory (U)

Litter

Bareground

Rock

O + U

C. COMPOSITION (%)

Trees & Shrubs

Forbs

Grasses

5.33

5.67

4.33

1.17

1 .50

6.17

2.00

1 .83

1 .67

1 .17

1 .33

0.50

1 .83

1 .67

6.00

2.00

1 .00
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31 .33

15.63

27.20

52.00

73.89

0.85

25.26
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13.4C

14.01

6.28

8.08

15.53

6.00

5.84

5.06

4.78
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Table 6. Cover by Species, Frequency, Total Cover, and Composition .

Rilda Canyon New Facilities Area (East) .
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A. COVER BY SPECIES Mean SDev Freq
OVERSTORY
Cercocarpus ledifolius
Juniperus osteosperma
Pinus edulis
Pinus ponderosa

UNDERSTORY
TREES & SHRUBS
Cercocarpus ledifolius
Eriogonum corymbosum
Euphorbia fendleri
Gutierrezia sarothrae
Juniperus osteosperma
Mahonia repens
Pinus edulis
Rhus simplicifolia

FORBS
Artemisia dracunculus
Erigeron sp.
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Poa secunda
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Density.Table 7. Woody Species
-- ---------------

Rilda Canyon New Facilities Area (West) .
Proposed Disturbed White Fir/Aspen (2004).

No/Ad
Abies concolor 976.05
Acer glabrum 49.63
Artemisia tridentata 99.26
Ceratoides lanata 66.17:
Chrysothamnus nauseosus 16.54
Juniperus communis 330.87
Juniperus scopulorum 148.89
Picea pungens 99.26
Pinus ponderosa 16.54
Populus angustifolia 49.63
Populus tremuloides 628.64
pseudotsuga menziesii 66.1 7
Rosa woodsii 82 .72
Symphoricarpos oreophilus 16 .54
Total---------------------------------------------------------------------------------------------------------------------------------------2646.93

	. . . ._	-----	--- . .	. . . . . . . . .	
Table 8. Woody Species Density.
32ilda Canyon New Facilities Area (West) .
Reference Area - White Fir/Aspen (2004) .

Abies concolor
Acer glabrum
Amelanchier utahensis
Lluniperus scopulorum
Picea pungens
Pinus ponderosa
f'opulus angustifolia
°opulus tremuloides
Pseudotsuga menziesii
Rosa woodsii
Symphoricarpos oreophilus
Total---------------------------------------------------------------------------------------------------------------------------------------

---------------

No/Ad
652.81;
195.84
21 .76
21 .76
195.84
43.52
21 .76
979.21
21 .76
326.4Q
130.56

2611 .23
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Table 9. Woody Species Density.
Rilda canyon New Facilities Area (West).
Proposed Disturbed Sagebrush/Grass (2004).

No/Ad
Artemisia nova 33.30
Artemisia tridentata 1964.50
Atriplex canescens 33.30
Ceratoides lanata 66.59
Chrysothamnus nauseosus 1098.79
Gutierrezia sarothrae 366.26
Lluniperus scopulorum 166.48
.Ppuntia polyacantha 33.30
Anus edulis 33.36
Rosa woodsii 133.19
Symphoricarpos oreophilus 66.59
Total	 . . . . .. . . . . . . . . . . . .3995.59

. . . .	. .. . . . .	. . . . . .	. . . .	. . . . .	
Table 10 .

.. -Woody Species Density .
Rilda Canyon New Facilities Area (East) . .
)Reference Area. Sagebrush/Grass Community (2003).

	 ;

No/A4
Artemisia tridentata 2190.83
Chrysothamnus nauseosus 1112.27
Populus tremuloides 101 .12
Posa woodsii 438.17:
:Symphoricarpos oreophilus 202.23
-total	 4044.61:
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---------------------------------------------------------------------------
Table 11. Woody Species Density.
)dilda Canyon New Facilities Area (West) .
Proposed Disturbed Pinyon-Juniper/Mtn . Brush (2004) .

	 •

No/Ad
Abies concolor 149.21
Artemisia tridentata 149.21:
Cercocarpus ledifolius 82.89
Chrysothamnus nauseosus 107.76
Gutierrezia sarothrae 41 .45
Juniperus osteosperma 174.07
ifuniperus scopulorum 116.05
Pinus edulis 66.31 :
Pinus ponderosa 41 .45
Pseudotsuga menziesii 8.29
Rhus aromatica 8.29
:Rosa woodsil 16.58
iSymphoricarpos oreophilus 33.16
Total 994.70

- - --------------------------------------------------table 12 . Woody Species Density. ---------------
Rilda Canyon New Facilities Area (East) .
Reference Area Pinyon-Juniper/Mtn . Brush (2003) .

No/Ad
Artemisia tridentata 15.76
Cercocarpus ledifolius 228.52
:Chrysothamnus nauseosus 23.64
Chrysothamnus viscidiflorus 7.88
Eriogonum corymbosum 39.4Q
Gutierrezia sarothrae 126.08
Juniperus osteosperma 157 .60
Juniperus scopulorum 7.88
Mahonia repens 94.56
Opuntia polyacantha 7.88
Pinus edulis 133.96
Pinus ponderosa 7.88
Pseudotsuga menziesii 7.88
Rhus aromatica 78.80
~ymphoricarpos oreophilus 7.88
Total	------------------------	------------------ . . .	 ---945 .59
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0 FIG. 1. WHITE FIRIASPEN - Statistical comparisons (Student's t-tests) between the
Proposed Disturbed Area and Reference Areas' in North Rilda Canyon.

TOTAL LIVING COVER
Proposed -Disturbed : 103.88 24.74
Reference Area: 109:67 35.59'
West

WOODY SPECIES DENSITY
Proposed: Disturbed :

	

2646.93 1210.12 40
Reference Area :

	

2611.23 1003.53 .30
t-test

* = includes overstory plus understory cover
x = mean
s standard deviation
n sample size
t'= Student's t-value
df = degrees of freedom
SL= Significance Level
ns = non-significant at .05 or below.

FIG. 2. SAGEBRUSH/GRASS - Statistical comparisons (Student's t-tests) between the
Proposed Disturbed Area and Reference Areas in North Rilda Canyon .

SL

ns

ns

= includes overstory plus understory cover
= mean

s = standard deviation
n = sample size
t = Student's t-value
df = degrees of freedom
SL= Significance Level
ns = non-significant at .05 below
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ns
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SL

0.131

	

68

	

ns

R s n t df
TOTAL LIVING COVER '°
Proposed Disturbed : 52.33 10.86 30
Reference Area : 57.50 11 .88 30
t-test 1 .759 58

WOODY SPECIES DENSITY
1712.34 30Proposed Disturbed : 3995.59

Reference Area : 4044.61 1400.60 30
t-test -0.121 58
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INTRODUCTION

Rilda Canyon, a tributary of Huntington Canyon in Emery County, Utah, has a long history of
coal mining operations . Reclamation and revegetation of some of the old coal mine areas in Rilda
Canyon was accomplished under the direction of the State of Utah, Division of Oil, Gas &
Mining, Abandoned Mine Reclamation Program (AMR) . More recently, Energy West Mining
Company constructed a fan and portal in Rilda Canyon for their Deer Creek Mine .

Energy West is currently proposing to construct additional facilities for mining operations in Rilda
Canyon. The proposed new area is to be called the "North Rilda Canyon Portal Facilities" . Most
of the proposed new facilities will be constructed in those areas that have been previously
disturbed by past mining operations and later reclaimed by the AMR program .

The objective of this document is to describe the plant communities that would be impacted by the
construction of the proposed facilities in Rilda Canyon. In preparation for this report quantitative
sampling was conducted in these plant communities during the growing season of 2003 . In
addition to sampling the plant communities that are proposed for disturbance, other plant
communities were sampled that will remain undisturbed and serve as standards for final
revegetation success when it is time for reclamation of the North Rilda Canyon Portal Facilities .

The Study Sites

A total of 11 vegetation study areas were sampled for the study (see Map 1) . The study areas,
plant community names, UTM map coordinates, and USGS maps where they can be located are
listed below on Table 1 .

1
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Table 1: Study Sites - Plant Communities, Map Coordinates and Quadrangle Maps .

2

No . Site Name Zone UTM
Easting -
Coordinate

UTM
Northing- -
Coordinate

USGS
7.5 Min .
Quad. Map

1 Main Facilities Area .
Proposed Disturbed .
Pinyon-Juniper/Mtn . Brush
(Previous Disturbed and AMR
Reclamation Area) .

12
12

0487573
1487280

4361349
4361322

Rilda
Canyon

2 Main Facilities Area .
Reference Area .
Pinyon-Juniper/Mtn . Brush
(Previous Disturbed and AMR
Reclamation Area) .

12 0487091 4361212 Rilda
Canyon

3 Main Facilities Area .
Proposed Disturbed .
Pinyon-Juniper/Mtn . Brush
(Undisturbed) .

12 -0487082 -4361359 Rilda
Canyon

4 Main Facilities Area .
Reference Area .
Pinyon-Juniper/Mtn. Brush
(Undisturbed) .

12 0487872 4361363 Rilda
Canyon

5 Main Facilities Area .
Proposed Disturbed .
Riparian Community .
(Undisturbed) .

12 -0487473 -4361291 Rilda
Canyon

6 Main Facilities Area .
Reference Area .
Riparian Community
(Undisturbed) .

12 0487614 4361309 Rilda
Canyon

7 Leachfield Area
Proposed Disturbed
Sagebrush/Grass
(Undisturbed)

12 0488144 4361488 Rilda
Canyon

8 Leachfield Area
Reference Area Sagebrush/Grass
(Undisturbed) .

12 0487875 4361300 Rilda
Canyon

9 Upper Borrow Area
Proposed Disturbed .
Sagebrush/Grass (Scattered
Pinyon-Juniper)
(Undisturbed)

12
12

0488851
1488578

4361782
4361712

Rilda
Canyon

10 Lower Borrow Area
Proposed Disturbed .
Pinyon-Juniper/Mtn . Brush
(Undisturbed) .

12 0489375 4362254 Hiawatha

11 Lower Borrow Area
Proposed Disturbed .
Sagebrush/Grass .
(Undisturbed)

12 0489134 4362046 Rilda
Canyon
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Methodologies used herein 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 in the plant communities that have a potential of being impacted by the proposed operations
as well as those "Reference Areas" chosen to represent standards for future revegetation success .

Sampling Design and Transect/Quadrat Placement

Transect lines for vegetation sampling were placed randomly within the boundaries of the sample
area. 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 .
Plant nomenclature follows "A Utah Flora" (Welsh et al ., 1993) .

Woody Species Density

Density of woody plant species for the study 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 square root 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 .
where,

nMIN=
t2s 2
(dC)2

nM/N = minimum adequate sample
t

	

= appropriate confidence t-value

3
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x
= standard deviation
= sample mean
= desired change from mean

With the values used for "t" and "d"above, the goal was to meet sample adequacy with 80%
confidence within a 10% deviation from the true mean . In areas where sample viability was
unnaturally high (e.g . previous disturbance sites), these parameters may have been too rigorous .

Statistical Analyses

Student's t-tests were employed to compare the total living cover and total woody species density
of each proposed disturbed sites with their respective Reference Area .

Photographs

Color photographs of the sample areas were taken at the time of sampling and have been included
with this report .

RESULTS

Because of the extensive data sets and the number of sites sampled for the study, it was believed
that the best method to present the sample results was to show summarized data tables for each
site (Tables 2 through 23) . However, brief descriptions of the sample results have also been
provided below for each area . Color photographs of each sample area have also been provided
with this report .

Main Facilities Area

The Main Facilities Area as considered for this report is the area located on the most westerly
section of the study area (Map 1) . It is where most of the disturbance for the North Rilda Canyon
Portal Facilities has been proposed .

There were three major plant community types sampled and described within the boundaries of
the areas proposed for disturbance in the Main Facilities Area including : 1) previous disturbed
Pinyon-Juniper/Mountain Brush (AMR), 2) undisturbed Pinyon-Juniper/Mountain Brush and 3)
Riparian. Reference Areas chosen to represent future revegetation standards were also sampled .

4
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Pinyon Juniper/Mountain Brush (AMR)

In its natural, unaltered condition, this proposed disturbed area was once a transitional zone
between a Pinyon-Juniper and a Mountain Brush community . It is one of the areas where
previous historical mining activities have been conducted, followed later by AMR revegetation
activities. The dominate plants according to cover and frequency measurements were : Western
wheatgrass (Elymus smithii), thickspike wheatgrass (E. lanceolatus), mountain brome (Bromus
carinalus) and rubber rabbitbrush (Chrysothamnus nauseous) . For a list of all species present in
the sample quadrats shown by cover and frequency, refer to Table 2 (A) . Total living cover of
this community was estimated at 42 .33% [Table 2(B)] . The most important lifeform by species
composition were grasses [Table 2(C)] . Density of woody species for this community was
estimated at 1,286 individuals per acre (Table 13) .

In an effort to disturb fewer acres in the native plant communities of the area, the mining
company's construction plans were designed to utilize much of those areas that have been
previously disturbed by mining (AMR sites) . Because most of these areas were used in their plans
for proposed new mining activities, a Reference Area that was very similar to those areas to be
disturbed was difficult to find . There was an area, however, on the opposite side of Rilda Canyon
Creek that had a similar history . The area had a somewhat different exposure and the species
composition of its native, predisturbance plant community was probably different, but nonetheless
it seemed to be the best choice for a Reference Area for the proposed disturbed Pinyon-
Juniper/Mountain Brush (AMR) areas.

One of the most common species in this community was alfalfa (Medicago saliva) . Other
dominant species of this area were the same as the proposed disturbed community, such as
Western wheatgrass, thickspike wheatgrass, and mountain brome [Table 3(A)] . Total living cover
for this Reference Area was 52 .33% [Table 3(B)] and grasses were the dominant lifeform [Table
3C)] . Unlike the proposed disturbed area it has been chosen to represent, results from sampling
the number of woody species were estimated at only 178 plants per acre (Table 14) .

Pinyon Juniper/Mountain Brush (undisturbed)

Also located in the Main Facilities Area were some areas that had not been disturbed previously
by historical mining operations . Because final revegetation standards should be different than
those of the previously disturbed areas, these undisturbed plant communities were sampled
separately . The total living cover of the proposed disturbed Pinyon-Juniper/Mountain Brush
(previously undisturbed) community was estimated at 54 .33% [Table 4(B)] . Woody species and
grasses dominated the composition [Table 4(C)] . Some of the dominant plant species were Salina
wildrye (Elymus salinus), pinyon pine (Pinus edulis), Utah Juniper (Juniperus osteosperma) and
curl-leaf mountain mahogany (Cercocarpus ledifolius) . See Table 4(A) for cover and frequency
by species. Woody species density was estimated at 863 individuals per acre (Table 15) .

An undisturbed Pinyon-Juniper/Mountain Brush Reference Area was also chosen and sampled for

5
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future revegetation-success standards . Total living cover in this area was 63 .83%o [Table 5(B)] .
The living cover was comprised of many of the same species described for the proposed disturbed
community that it was chosen to represent [Table 5(A)] . Lifeform composition was also
comprised mostly of grasses and woody species [Table 5C)] . Woody species density was
estimated at 946 individuals per acre (Table 16) .

Riparian

A Riparian community has been proposed to be disturbed by the new mining activities . The entire
length of this proposed disturbance was quantitatively sampled . The mean total living cover
(understory cover plus overstory cover) was estimated at 106 .00% [Table 6(B)] . The
composition was dominated by woody plant species [Table 6C)] . From Table 6(A) one can see
the species present in the sample quadrats . The dominant species by cover and frequency were :
narrowleaf cottonwood (Populus angustifolia), Colorado blue spruce (Picea pungens), and Red-
osier dogwood (Cornus sericea) . Woody species density was estimated at 1,866 plants per acre
(Table 17) .

A Reference Area to be used for future revegetation standards was chosen and sampled just
downstream from the proposed disturbed Riparian community . The total living cover in the
Riparian Reference Area was estimated at 108 .00% [Table 7(B)] . Species present [Table 7(A)]
and composition [Table 7(C)] were similar to those of the proposed disturbed Riparian
community. Woody species density was estimated at 2,616 individuals per acre (Table 18)

Leachfield Area

The Leachfield area was located down-canyon from the Main Facilities Area (Map 1) . This area
supported a plant community different from those described above . The primary plant community
in this area was a native, undisturbed Sagebrush/Grass community. A Reference Area was also
chosen and sampled in close proximity to the proposed disturbed Sagebrush/Grass community .

Sagebrush/Grass

The Sagebrush/Grass community of the Leachfield Area was dominated by big sagebrush
(Artemisia tridentala) and needle-and-thread grass (Stipa comata), but also had several other
species common in the sample quadrats [Table 8(A)]. Total living cover of this plant community
was 57 .83% [Table 8(B)], whereas the lifeform composition was dominated by grasses [Table
8C)] . Woody species density of the area was 3,870 individuals per acre (Table 19) .

The Reference Area for the Sagebrush/Grass community was dominated by similar species [Table
9(A)], had a total living cover of 57.50 [Table 9(B)] and was also dominated by grasses as shown
in the lifeform composition calculations [Table (9C)] . The woody species density of this
community was 4,045 plant per acre (Table 20) .

6
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Upper Borrow Area

The Upper Borrow Area was located further down the canyon from the Leachfield Area (Map 1) .
This area was dominated by another Sagebrush/Grass community, but had scattered pinyon pine
and Utah Juniper associated with it . It was quite similar to the Sagebrush/Grass community
described in the Leachfield Area, but because it was a native community and proposed for future
disturbance, quantitative data were also recorded here . The Reference Area chosen for this
community was the same one used for the Leachfield Area .

Sagebrush/Grass (Scattered PJ)

This community was very similar to the abovementioned Sagebrush/Grass community according
to the sample results. For cover by species refer to Table 10(A), total cover Table 10(B) and
composition Table 10(C). Woody species measurements are shown on Table 21 .

As mentioned, the Sagebrush/Grass Reference Area described above for the Leachfield will also
be used for final revegetation standards of success . Again, refer to Table 9(A) for cover by
species, Table 9(B) for total cover, Table 9C) for composition, and Table 20 for woody species
density for this reference area .

Lower Borrow Area

Finally, and still further down the canyon, another area that has the potential to be used as a soil
borrow area, supports an undisturbed Pinyon-Juniper/Mountain Brush transitional plant
community as well as a Sagebrush/Grass community (Map 1) . Sample results for these area are
described below .

Pinyon Juniper/Mountain Brush

Like the Main Facilities Area, another undisturbed Pinyon-Juniper/Mountain Brush community
has been proposed for the possibility of disturbance by future mining activities . This area was also
sampled for the scope of this study . The dominant plant species were pinyon pine, curl-leaf
mountain mahogany, Salina wildrye and Utah Juniper [Table 11(A)] . Total living cover for this
area was 51 .50% [Table 11(B)] . The lifeform composition was dominated by woody species, but
was followed relatively closely by grasses [Table 11(C)] . Woody species density was estimated
at 1,157 plants per acre (Table 22) .

The Reference Area to be used for this area is the same one described above for the Pinyon-
Juniper/Mountain Brush community in the Main Facilities Area . For data summaries refer to
Table 5 (A-C) and Table 16 .

7
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Sagebrush/Grass-

Like the Leachfield and Upper Borrow Area described above, the Lower Reference Area also
supported a native, undisturbed Sagebrush/Grass community . Because it has been proposed for
potential future disturbance, it was also sampled . As before, big sagebrush and needle-and-thread
grass dominated this area [Table 12(A)]. Total living cover was 46.00% [Table 12(B)] . Lifeform
composition proportions showed shrubs dominated followed closely by grasses [Table 12(C)] .
Woody species density was estimated at 2,762 plants per acre (Table 23) .

The Sagebrush/Grass Reference Area described above for the Leachf eld and Upper Borrow Area
will also be used for final revegetation standards of success . Refer to Table 9(A) for cover by
species, Table 9(B) for total cover, Table 9C) for composition, and Table 20 for woody species
density .

Threatened, Endangered and Sensitive Species

U.S . Fish & Wildlife (USFWS), Bureau of Land Management (BLM) and USDA Forest Service
(USFS) lists were consulted prior to initiation of the field studies . No threatened, endangered,
rare or otherwise sensitive plants were observed within the study areas during the course of the
field sampling and surveys . As described previously in this report, most of the proposed new
disturbances in the North Rilda Canyon Portal Facilities were located within areas that have been
disturbed previously by historical coal mining activities and later reclaimed by the state's AMR
program (i.e . the main facilities area) . It is therefore highly unlikely that endangered, threatened
or rare species would be present in those areas .

There were, however, areas proposed for disturbance that have not been disturbed by previous
mining (i.e . leachfield, riparian and soil borrow areas). In those areas there was a potential of the
following plants to be present: canyon sweetvetch (Hedysarum occidentale var . .canone) and Link
Trial columbine (Aquilegia flavescens var . rubicunda) . These plants have been listed as
"sensitive" in the Manti LaSal National Forest by the USDA Forest Service . These plants,
including ideal habitat for these plants, were not found during the plant surveys .

DISCUSSION

For the most part, all Reference Areas chosen to represent their respective proposed disturbed
areas should be appropriate standards for future revegetation success . Figures 1 through 5
statistically compares the total living cover of each area proposed for disturbance with its
Reference Area. Figures 6 through 10 compares the woody species densities of each of these
areas .

As the figures illustrate, for most areas the statistical tests showed no significant difference for

8
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cover and woody species densities when the proposed disturbed areas were compared to the
reference areas. One exception with the comparison made between the AMR areas . The

proposed disturbed Pinyon-Juniper/Mountain Brush area had significantly less cover and greater
woody species density when compared with its Reference Area . As mentioned in the RESULTS

section, it was difficult to encounter a Reference Area that was more similar to the area proposed
for disturbance, than the one that was chosen . Because exposure was somewhat different, the

proposed disturbed area was, to some degree, dryer than the chosen Reference Area . This

difference was reflected in the data summaries. After revegetation, and at the time of final bond
release, it should be possible to make adjustments based on the data differences found with this
study .

One other statistical difference in the proposed disturbed data sets when compared to the
Reference Areas was woody species density (and one living cover result) in the Sagebrush/Grass
communities . It seems density of the reference area for this community was significantly higher
than those of the proposed disturbed communities it was chosen to represent . Actually, the

woody species densities were quite high in all of the Sagebrush/Grass communities (proposed
disturbed and reference areas) . Because these density values were so high, it may even be
recommended to decrease the standard, or the number of woody plants per acre, so it may favor
the establishment of more herbaceous species .

SUMMARY & CONCLUSIONS

All major plant community types that would be affected by disturbances due to proposed
new operations in the North Rilda Canyon Portal Facilities area were quantitatively sampled -
including those communities that had been disturbed by previous mining and reclamation
activities, as well as native undisturbed areas . Moreover, Reference Areas, or those areas that
were similar to the proposed disturbed areas with respect to plant community structure,
topography, soil, elevation, exposure, slope and other environmental variables were also sampled
with the idea to use them in the future as revegetation success standards once the proposed new
mining operations are terminated and the areas are reclaimed to their approximate original
conditions. All Reference Areas appear to be appropriate revegetation standards as demonstrated
by comparing them with data of the proposed disturbed areas by using statistical methods as well
as other comparisons of the data sets provided in this report .
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Table 2. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (No. I from Table 1) .

SUMMARY TABLES FOR COVER, FREQUENCY & COMPOSITION

10

rroposea uisturoea rInyon-Junlperlmtn. tsrusn community.
(Previous Disturbed and AMR Area) .
A. COVER BY SPECIES Mean SDev. Freq
TREES & SHRUBS
Artemisia dracunculus 0.07 0.36 3.33
Artemisia tridentata 1 .43 4.57 10.00
Cercocarpus ledifolius 0.50 2.69 3.33
Chrysothamnus nauseosus 7.27 8.72 53.33
Gutierrezia sarothrae 0.5C 1 .59 10.00
Rosa woodsii 0.73 2.93 6.67

FORBS
Aster sp. 0.27 1 .03 6.67
Cynoglossum officinale 0.33 1 .25 6.67
Lepidium perfoliatum 0.23 0.96 6.67
Medicago sativa 1 .2C 3.19 16 .67
Taraxacum officinale 0.07 0.36 3.33

GRASSES
Bromus carinatus 7 .47 10.73 60.00
Elymus cinereus 3 .40 9.09 20.00
Elymus hispidus 1 .93 10.41 3.33
Elymus lanceolatus 7.60 9.42 56.67
Elymus salinus 0.67 2.81 6.67
Elymus smithii 8.50 10.89 53.33
Elymus trachycaulus 0.17 0 .90 3.33

B. TOTAL COVER
Total Living Cover 42.33 14.19
Litter 10.33 4.27
Bareground 14.50 10.83
Rock 32.83 17.01

C . % COMPOSITION
Shrubs 24.56 22.58
Forbs 5.42 9.08
Grasses 70.03 21.52



Table 3. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (No . 2 from Table 1) .

11

Keterence Area. t'inyon-Juniper/Mtn. tirusn community .
(Previous Disturbed and AMR Area) .
A COVER BY SPECIES Mean SDEV. Freq
TREES & SHRUBS
Artemisia tridentata 1 .50 8 .08 3.33
Chrysothamnus nauseosus 0 .83 3.18 6.67

FORBS
Aster foliaceous 0 .57 1 .73 10.00
Chenopodium sp. 0 .17 0.90 3.33
Descurainia pinnata 0 .77 2 .17 13.33
Lepidium perfoliatum 1 .17 4.78 6.67
Medicago sativa 12 .77 14.14 73.33

GRASSES
Agropyron cristatum 1 .33 7.18 3.33
Bromus carinatus 4 .93 9.08 33.33
Elymus cinereus 3.67 10.24 16.67
Elymus lanceolatus 8.73 13.65 43.33
Elymus smithii 15.90 12.38 76.67

B. TOTAL COVER
Total Living Cover 52.33 14.19
Litter 9.70 3.01
Bareground 10.13 5.71
Rock 27.83 11 .08

C. % COMPOSITION
Shrubs 3.35 13.89
Forbs 31 .04 25.74
Grasses 65.60 26.40
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Table 4. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (No . 3 from Table 1) .

12

rroposea visturDea rinyon-junipernmitn . brusn uommuniiy.
(Undisturbed) .
A . COVER BY SPECIES Mean SDev Freq
OVERSTORY
Cercocarpus ledifolius 5.17 12.48 16.67
Juniperus osteosperma 4 .83 15.41 10.00
Pinus edulis 3 .17 11 .44 10.00
Pinus ponderosa 9 .83 21 .97 20.00
Pseudotsuga menziesii 2 .00 10.77 3.33

UNDERSTORY
TREES & SHRUBS
Abies concolor 1 .33 7.18 3.33
Artemisia tridentata 0.33 1 .80 3.33
Cercocarpus ledifolius 2.97 7 .36 20.00
Gutierrezia sarothrae 0.33 1 .47 6.67
Juniperus osteosperma 3.33 9 .69 13.33
Pinus edulis 5.67 11 .31 26.67
Pinus ponderosa 2.67 9 .01 10.00
Pseudotsuga menziesii 1 .33 7.18 3.33
Rhus simplicifolia 1 .33 5.62 6.67
Rosa woodsii 0.10 0.54 3.33

FORBS
Artemisia carruthii 0.17 0.90 3.33
Aster chilensis 0.23 0.96 6.67

GRASSES
Elymus salinus 8.93 9.28 63.33
Stipa hymenoides 0.60 2.73 6.67

B. TOTAL COVER
Overstory (o) 25.00 25.66
Understory (u) 29.33 12.70
Litter 28.17 19.56
Bareground 14.63 8.69
Rock 27.87 16.76
o+u 54.33 30.98

C. %COMPOSITION
Woody Plants 58.64 40.06
Forbs 1 .33 4.99
Grasses 40.03 39.80
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Table_ 5 . Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (No. 4 from Table 1) .

13

Keterence Area rinyon-Junlperlmtn . tfrusn c.ommunhty.
(Undisturbed) .
A. COVER BY SPECIES Mean SDev Freq
OVERSTORY
Cercocarpus ledifolius 14.27 24.38' 30 .00
Juniperus osteosperma 4.73 12.34 13 .33
Pinus edulis 3.67 11 .47 10 .00
Pinus ponderosa 2.50 13.46 3 .33

UNDERSTORY
TREES & SHRUBS
Cercocarpus ledifolius 4.50 9.16 26.67
Eriogonum corymbosum 0.60 2.73 6.67
Euphorbia fendleri 0.17 0.90 3.33
Gutierrezia sarothrae 1 .50 4.06 20.00
Juniperus osteosperma 2.60 7.77 13.33
Mahonia repens 0.93 1 .73 26.67
Pinus edulis 4.50 11 .86 16.67
Rhus simplicifolia 3.83 13.02 10.00

FORBS
Artemisia dracunculus 0.07 0.36 3.33
Erigeron sp. 0.27 1 .03 6.67
Phlox sp. 0.17 0.90 3.33

GRASSES
Elymus salinus 18 .20 15.90 83.33
Poa secunda 0 .17 0.90 3.33
Stipa hymenoides 1 .17 3.08 13.33

B. TOTAL COVER
Overstory (o) 25.17 27.67
Understory (u) 38.67 14.02
Litter 19.50 19.59
Bareground 14.10 10.40
Rock 27.73 16.81
o+u 63.83 30.54
C. %COMPOSITION
Woody Plants 45.48 33 .79
Forts 1 .22 4 .67
Grasses 53.31 33 .40
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Table 6. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (No. 5 from Table 1) .
Proposed Disturbed Riparian Communit .
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(Undisturbed)
A. COVER BY SPECIES Mean SDev Freq
OVERSTORY
Acer glabrum 1 .00 4.90 4.00
Betula occidentalis 3.00 14.70 4.00
Comus sericea 4.04 11 .16 12.00
Picea pungens 12.60 27.21 20.00
Populus angustifolia 28.76 30.98 52.00
Populus tremuloides 1 .20 5.88 4.00
Pseudotsuga menziesii 4.00 15.30 8.00
Rosa woodsii 1 .00 4.90 4.00
Salix lutea 1 .40 6.86 4.00
UNDERSTORY
TREES & SHRUBS
Acer glabrum 1 .20 4.96 8.00
Betula occidentalis 1 .20 5.88 4.00
Comus sericea 12.40 23.07 28.00
Mahonia repens 1 .60 7.84 4.00
Picea pungens 1 .12 3.96 8.00
Populus angustifolia 2.80 8.38 12.00
Populus tremuloides 0.20 0.98 4.00
Pseudotsuga menziesii 1 .80 7.05 8.00
Ribes aureum 2.92 9.28 16.00
Rosa woodsii 3.80 12.83 20.00
Symphoricarpos oreophilus 0.20 0.98 4.00

FORBS
Circium sp. 0.16 0.78 4.00
Equisetum arvensis 1 .40 4.80 8.00
Galium boreale 1 .40 4.80 8.00
Geranium richardsonii 2.80 8.13 20.00
Osmorhiza depauperata 0.40 1 .96 4.00
Smilacina stellata 0.60 2.94 4 .00
Stellaria jamesii 0.20 0.98 4 .00
Verbascum thapsus 0.20 0.98 4 .00

GRASSES
Agrostis stolonifera 7.60 20.65 16 .00
Dactylis giomeratus 1 .80 7.05 8.00
Elymus trachycaulus 2.60 9.91 12.00
Poa fendleriana 0.60 2.15 8.00

B . TOTAL COVER
Overstory (o) 57 .00 26.68
Understory (u) 49 .00 22.54
Litter 32 .80 19.56
Bareground 11 .84 16.17
Rock 6.36 12.10
o+u 106 .00 20.64
C. %COMPOSITION
Woody Plants 61 .33 41 .11
Forbs 18.97 30.34
Grasses 19.69 31 .51



Table 7. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon New Facilities Area (No. 6 from Table 1) .
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(Undisturbed) .
A. COVER BY SPECIES Mean SDev Freq
OVERSTORY
Abies concolor 0.75 3.27 5.00
Cornus sericea 1 .25 5.45 5.00
Picea pungens 26.50 35.71 40.00
Populus angustifolia 22.50 31 .28 40.00
Populus tremuloides 4.25 13.90 10 .00
Prunus virginiana 0.75 3.27 5.00

UNDERSTORY
SHRUBS
Abies concolor 1 .50 4.77 10.00
Acer glabrum 2.35 4.94 25.00
Comus sericea 4.25 15.27 15.00
Mahonia repens 1 .80 7.62 10.00
Picea pungens 2.75 8.14 15.00
Populus angustifolia 2.90 6.95 15.00
Populus tremuloides 4.25 9.91 20.00
Rosa woodsii 8.60 17.12 35.00
Symphoricarpos oreophilus 4 .35 11 .31 15.00

FORBS
Achillea millefolium 0.25 1 .09 5.00
Circium sp. 0 .50 1 .50 10.00
Cynoglossum offcinale 0 .75 1 .79 15.00
Equisetum arvensis 5.10 10.63 30.00
Galium boreale 0.40 1 .74 5.00
Geranium nchardsonii 1 .25 3.11 15.00
Rubus idaeus 1 .00 4.36 5.00
Taraxacum officinale 1 .25 5.45 5.00
Tragopogon dubius 0.25 1 .09 5.00

GRASSES
Agrostis stolonifera 1 .25 5.45 5.00
Juncus sp. 0.25 1 .09 5 .00
Poa fendleriana 4.75 11 .56 15 .00
Poa pratensis 2.25 9.81 5 .00

B. TOTAL COVER
Overstory (o) 56.00 30.97
Understory (u) 52.00 20.94
Litter 31 .70 21 .15
Bareground 13.20 12.95
Rock 3.10 2.47
o+u 108.00 20.70

C. %COMPOSITION
Shrubs 64 .19 37.07
Forbs 20.49 26.77
Grasses 15 .32 28.76
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Table 8. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon-Leachfield Area (No. 7 from Table 1).
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(Undisturbed)
A. COVER BY SPECIES Mean SDev Freq
OVERSTORY
Rhus simplicifolia 0.83 4.49 3.33

UNDERSTORY
TREES & SHRUBS
Artemisia tridentata 13.17 12.55 83.33
Chrysothamnus nauseosus 2.33 7.72 13.33
Gutierrezia sarothrae 1 .33 2.12 30.00
Opuntia polyacantha 0.17 0.90 3.33
Rhus simplicifolia 0.17 0.90 3.33
Rosa woodsii 0.23 1 .26 3.33

FORBS
Antennaria neglecta 2.40 6.68 23.33
Artemisia dracunculus 0.23 0.96 6.67
Aster sp. 0.10 0.54 3 .33
Circium sp. 0.17 0.90 3.33
Erigeron sp. 1 .23 2.11 26.67
Lepidium perfoliatum 0.77 2.17 13.33
Taraxacum officinale 0 .77 2.17 13 .33
Tragopogon dubius 0.33 1 .25 6 .67

GRASSES
Bouteloua gracilis 0.67 2.49 6 .67
Bromus tectorum 2 .33 8.34 13 .33
Elymus salinus 4.77 9.79 30.00
Poa secunda 7.17 8.73 53.33
Stipa comata 18 .67 14.08 90 .00

B. TOTAL COVER
Overstory (o) 0.83 4.49
Understory (u) 57.00 10.69
Litter 19.37 10.42
Bareground 18.53 14.15
Rock 5.10 4.61
o+u 57.83 11 .08

C . % COMPOSITION
Woody Plants 29.09 21 .22
Forbs 10.05 13.89
Grasses 60.86 21 .26
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Table 9. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon Leachfield Area (No. 8 from Table 1).

Reference Area Saaebrush/Grass Community .

17

(Undisturbed) .

	

w

A. COVER BY SPECIES Mean SDev Freq
TREES & SHRUBS
Artemisia tridentata 14.37 13.65 70.00
Chrysothamnus nauseosus 6.07 8.79 43.33
Juniperus osterosperma 0.50 2.69 3.33
Opuntia polyacantha 0.17 0.90 3.33
Rosa woodsii 1 .07 2.83 13.33
Symphoricarpos oreophilus 1 .17 4.60 10.00

FORBS
Artemisia dracunculus 0.50 2.69 3.33
Circium sp. 0.17 0.90 3.33
Cynoglossum officinale 1 .57 3.44 23.33
Erigeron sp. 0.33 1 .80 3.33
Lepidium perfoliatum 0.67 1 .70 13.33
Machaeranthera canescens 0.33 1 .25 6.67
Taraxicum officinale 3.27 6.36 30.00

GRASSES
Elymus salinus 4.17 10.25 16.67
Elymus trachycaulus 0.33 1 .80 3.33
Elymus trachycaulus 0.17 0.90 3.33
Poa fendlenana 1 .83 6.39 10.00
Poa secunda 13.50 13.85 60.00
Stipa comata 7.33 12.76 33 .33

B. TOTAL COVER
Total Living Cover 57.50 11 .88
Litter 30.33 10.95
Bareground 7.73 8.21
Rock 4.43 5.74

C. % COMPOSITION
Shrubs 39.29 20.54
Forbs 12.88 16.00
Grasses 47.83 17.22



1 Table 10. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon Upper Borrow Area (No . 9 from Table 1).

18

Proposed Disturbed. Sagebrush/Grass (Scattered P-J) Community .
(Undisturbed)
A. COVER BY SPECIES Mean SDev Freq
TREES & SHRUBS
Artemisia tridentata 15.12 18.38 72.00
Cercocarpus ledifolius 0.80 3.92 4.00
Chrysothamnus nauseosus 0.60 2.15 8.00
Gutierrezia sarothrae 2 .08 3.60 28.00
Juniperus scopulorum 0.40 1 .96 4.00
Pinus pondersosa 0.40 1 .36 8.00

FORBS
Antennaria neglecta 0.60 2.15 8.00
Artemisia dracunculus 0.96 1 .84 24.00
Circium sp. 0.40 1 .17 12.00
Erigeron sp. 0.12 0.59 4.00
Eriogonum sp . 0.40 1 .36 8.00
Lappula occidentalis 0.40 1 .96 4.00
Lepidium perfoliatum 0.20 0.98 4.00
Machaeranthera canescens 0.52 1 .45 12.00

GRASSES
Bouteloua gracilis 6.40 13.38 24.00
Bromus tectorum 0.20 0.98 4.00
Elymus lanceolatus 0.40 1 .96 4.00
Elymus salinus 3.20 6.14 28.00
Elymus trachycaulus 0.40 1 .96 4.00
Poa secunda 4.00 6.16 40.00
Stipa comata 12.80 17.33 60.00

B. TOTAL COVER
Cryptogams 1 .00 2.83
Understory 50.40 16.43
Litter 17.76 9.96
Bareground 25.68 19.47
Rock 5.16 8.88

C. % COMPOSITION
Woody Plants 36.23 23.46
Forbs 9.85 14.54
Grasses 53.91 25.03
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Table 11 . Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon Lower Borrow Area (No. 10 from Table 1) .
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rroposea uisturoea rlnyon-Junlperlmtn. brusn L;ommunnry.
(Undisturbed) .- ---
A. COVER BY SPECIES Mean SDev Freq
OVERSTORY
Cercocarpus ledifolius 7.00 16.08 20.00
Juniperus osterosperma 2.50 10.90 5.00
Juniperus scopulorum 3.00 11 .00 10.00
Pinus edulis 11 .50 27.39 15.00
Rhus simplicifolia 0.5C 2.18 5.00

UNDERSTORY
TREES & SHRUBS
Amalanchier utahensis 0.50 2.18 5.00
Artemisia tridentata 2 .50 7.66 10.00
Ceratoides lanata 0 .75 3 .27 5.00
Cercocarpus ledifolius 3 .25 8.41 15.00
Chrysothamnus nauseosus 0 .25 1 .09 5.00
Gutierrezia sarothrae 0 .25 1 .09 5.00
Juniperus osterosperma 1 .00 4 .36 5.00
Juniperus scopulorum 2.25 8.73 10.00
Lepidium montanum 0 .75 3 .27 5.00
Pinus edulis 2.15 5 .86 15.00
Pinus pondersosa 0.40 1 .74 5 .00
Rhus simplicifolia 1 .25 3 .83 10.00
Rosa woodsii 1 .00 3 .00 10.00
Yucca harrmaniae 0.50 1 .50 10.00

FORBS
Aster sp. 0.25 1 .09 5.00
Circium sp. 0.10 0.44 5.00
Erigeron sp. 0.25 1 .09 5.00
Euphorbia fendleri 0.10 0.44 5.00

GRASSES
Bromus carinatus 0.25 1 .09 5.00
Elymus salinus 5.40 7.90 50.00
Stipa comata 1 .25 5.45 5.00
Stipa hymenoides 2.60 4.84 30.00

B. TOTAL COVER
Overstory 24.50 34.92
Crytogams 1 .50 4.50
Understory 27.00 18.60
Litter 27.55 25.01
Bareground 23.00 23.37
Rock 20.95 21 .16
Overstory + Understory 51 .50 32.64

C. % COMPOSITION
Woody Plants 54.95 40.62
Forbs 3.21 6.53
Grasses 41 .83 40.90



1 Table 12. Cover by Species, Frequency, Total Cover, and Composition .
Rilda Canyon Lower Borrow Area (No . 11 from Table 1).
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Proposed UisturDea . sageDrusn/grass. tsrusn community.
(Undisturbed)
A. COVER BY SPECIES Mean SDev Freq
TREES & SHRUBS
Artemisia tridentata 15.10 14 .34 80.00
Chrysothamnus nauseosus 4.40 11 .31 25.00
Chrysothamnus viscidiflorus 0.25 1 .09 5.00
Gutierrezia sarothrae 0.50 1 .50 10.00
Pinus edulis 3.00 8 .28 15.00
Symphoncarpos oreophilus 1 .00 4 .36 5.00
Yucca hamnaniae 0.50 2 .18 5.00

FORBS
Descurainia pinnata 0.60 1 .53 15.00
Erigeron sp. 0.25 1 .09 5.00

GRASSES
Elymus salinus 6.15 15 .22 40.00
Poa secunda 0.75 2 .38 10.00
Stipa comata 11 .75 12 .17 65.00
Stipa hymenoides 1 .75 5 .54 15.00

B. TOTAL COVER
CRYTO 2.50 7 .50
Understory 46.00 15 .05
Litter 19.65 7.64
Bareground 25.45 12.85
Rock 6.40 5.23

C. %COMPOSITION
Woody Plants 55.13 24.45
Forbs 2.03 4.24
Grasses 42.85 24.26



SUMMARY TABLES FOR WOODY SPECIES DENSITY
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(Previous Disturbed and AMR Area) .
No/Ac

Artemisia tridentata 171 .52
Cercocarpus ledifolius 107.21
Chrysothamnus nauseosus 814.77
Gutierrezia sarothrae 85.7E
Rosa woodsii 107.21
Total 1286.47

(Previous Disturbed and AMR Area) .
No/Ac

4bies concolor 2.97
Artemisia tridentata 13.3E
Ceratoides lanata 2.9 7
Chrysothamnus nauseosus 135.32
Juniperus scopulorum 1 .4E
Populus angustifolia 1 .45
Populus tremuloides 4.4E
Pseudotsuga menziesii 1 .4€
Rosa woodsii 13.3E
Sambucus caerulea 1 .45
Total 178.45

(Undisturbed) .
No/Ac

Abies concolor 21 .5E
4rtemisia tridentata 14.3€
Cercocarpus ledifolius 201 .2E
Chrysothamnus nauseosus 7.1 £
Eriogonum corymbosum 57.5C
Gutierrezia sarothrae 50.32
Juniperus osteosperma 143.7E
Mahonia repens 7.1 c.
Picea pungens 14.3E
Pinus edulis 222.82
Pinus ponderosa 64.6€
Pseudotsuga menziesii 28.7E
Rhus aromatica 7.1 c.
Symphoricarpos oreophilus 21 .5E
Total 862.56
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(Undisturbed
No/Ac

Artemisia tridentata 15.7E
Cercocarpus ledifolius 228.52
Chrysothamnus nauseosus 23.64
Chrysothamnus viscidiflorus 7.8E
Eriogonum corymbosum 39.4C
Gutierrezia sarothrae 126.0E
Juniperus osteosperma 157.6C
Juniperus scopulorum 7.8E
Mahonia repens 94.5E
Opuntia polyacantha 7.8E
Pinus edulis 133.9E
Pinus ponderosa 7.8E
Pseudotsuga menziesii 7.8E
Rhus aromatica 78.8C
Symphoncarpos oreophilus 7.8E
Total 945.59,

(Undisturbed) .
No/Ac

Abies concolor 18.6E
Acer glabrum 55.9E
Betula occidentalis 18.6E
Comus sericea 559.8C
Juniperus communis 37.32
Juniperus scopulorum 18.6E
Mahonia repens 18.6E
Pachystima myrsinites 18.6E
Picea pungens 149.2E
Populus angustifolia 354.54
Populus tremuloides 74.64
Pseudotsuga menziesii 37.32
Ribes aureum 74.64
Rosa woodsii 354.54
Salix lutea 55.9E
Symphoricarpos oreophilus 18.6E
Total 1866.00
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(Undisturbed) .
No/Ac

Artemisia tridentata 2190.83
Chrysothamnus nauseosus 1112.27
Populus tremuloides 101 .12
Rosa woodsii 438.17
Symphoricarpos oreophilus 202.23
Total 4044.61

Undisturbed) .
No/Ac

Abies concolor 65.4C
Acer glabrum 65.4C
Setula occidentalis 32.7C
Comus sericea 228.85
Juniperus scopulorum 130.8C
Mahonia repens 65.4C
Picea pungens 326.95
Populus angustifolia 719.3E
Populus tremuloides 196.2C
Rosa woodsii 653.9E
Symphoricarpos oreophilus 130.8C
Total 2615.94

;~npos.. r

(Undisturbed)
No/Ac

Artemisia tridentata 2902.2
Chrysothamnus nauseosus 257.9E
Gutierrezia sarothrae 483.71
Juniperus scopulorum 32.25
Opuntia polyacantha 32.2%
Pinus edulis O.OC
Pinus ponderosa 32.2E
Rosa woodsii 64.45
Symphoricarpos oreophilus 64.49
Total 3869.65
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(Undisturbed)
No/Ac

Artemisia tridentata 2226.8
Cercocarpus ledifolius 30.93
Chrysothamnus nauseosus 216.5C
Gutierrezia sarothrae 402.07
Juniperus osteosperma 30.92
Pinus ponderosa 123.71
Rosa woodsii 61 .86
Total 3092.82

D u	
_

	

: . f er

	

. . .
(Undisturbed) .

No/Ac
4rtemisia nova 14.47
Artemisia tridentata 72.32
Cercocarpus ledifolius 188.0E
Cercocarpus montanus 28.92
Chrysothamnus nauseosus 28.92
Gutierrezia sarothrae 159.12
Juniperus osteosperma 101 .2E
Juniperus scopulorum 28.92
Pinus edulis 318.24
Pinus ponderosa 28.92
Rhus aromatica 28.92
Rosa woodsii 43.4C
Symphoricarpos oreophilus 28.93
Yucca harrimaniae 86.7c
Total 1157.22

(Undisturbed)
No/Ac

Artemisia tridentata 1657 .3C
Chrysothamnus nauseosus 310.74
Chrysothamnus viscidiflorus 69.0E
Gutierrezia sarothrae 414.32
Juniperus osteosperma 34.52
Opuntia polyacantha 138.11
Pinus edulis 69.0E
Symphoricarpos oreophilus 34.53
Yucca harrimaniae 34.52
Total 2762.16
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Proposed Disturbed Pinyon-Juniper/Mtn . Brush Community in Rilda Canyon (2004) .

Reference Area Pinyon-Juniper/ Mtn . Brush Community in Rilda Canyon (2003) .
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Proposed Disturbed Sagebrush Community in Rilda Canyon (2004) .

Reference Area Sagebrush/Grass Community in Rilda Canyon (2003) .
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Proposed Disturbed White Fir/ Aspen Community in Rilda Canyon (2004) .

Reference Area White Fir/ Aspen Community in Rilda Canyon (2004) .
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FIG. 3. PINYON-JUNIPERIMOUNTAIN BRUSH - Statistical comparisons (Student's t-
tests) between the Proposed Disturbed Area and Reference Areas in North Rilda Canyon .

* = includes overstory plus understory cover
r = mean
s = standard deviation
n = sample size
t = Student's t-value
df = degrees of freedom
SL= Significance Level
ns = non-significant at 0.05 or below

25

X s n t df SL
TOTAL LIVING COVER
Proposed Disturbed :

	

52.00 24.34 30
Reference Area :

	

63.83 30.54 30
t-test -1 .659 58 ns

WOODY SPECIES DENSITY
Proposed Disturbed :

	

994.70 531 .72 30
Reference Area :

	

945.59 759.42 30
t-test 0.290 58 ns



FIG. 1 . MAIN FACILITIES AREA.
A statistical comparison (Student's t-tests) of the total living cover (percent) between
the proposed disturbed sites and their reference areas in the North Rilda Canyon.

X = mean
s = standard deviation
n = sample size
t = Student's t-value
df degrees of freedom
SL= Significance Level
n .s . = non-significant
PJ = Pinyon-Juniper
MB = Mountain Brush
undist . = Undisturbed
(1) = numbers in parenthesis correspond to the community numbers shown on Table 1

FIG. 2 . LEACHFIELD AREA.
A statistical comparison (Student's t-tests) of the total living cover (percent) between
the proposed disturbed sites and their reference areas in the North Rilda Canyon .

	 5~	s	n

	

t

	

df	 SL
S/G (undist .)
Proposed Disturbed(7): 57.83 11 .08 30
Reference Area (8) 57.50 11 .88 30
t-test

	

0.111

	

58

	

n.s.

= mean
s = standard deviation
n = sample size
t = Student's t-value
df = degrees of freedom
SL= Significance Level
S/G = Sagebrush/Grass
undist. = Undisturbed
(1) numbers in parenthesis correspond to the community numbers shown on Table 1

25

n df SL
PJ/MB (AMR)
Proposed Disturbed (1) : 42.33 14.19 30
Reference Area (2) 52.33 14.19 30
t-test -2.729 58 p<0.01

PJ/MB (undist .)
Proposed Disturbed (3) : 54.33 30.98 30
Reference Area (4) : 63.83 30.54 30
t-test -1 .196 58 n.s .

Riparian (undist.)
Proposed Disturbed (5): 106.00 20.64 25
Reference Area (6) : 108.00 20.70 20
t-test -0.323 43 n.s .
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FIG. 3 . UPPER BORROW AREA.
A statistical comparison (Student's t-tests) of the total living cover (percent) between
the proposed disturbed sites and their reference areas in the North Rilda Canyon-

x	 s

	

df

	

SL
SIG (undist .)
Proposed Disturbed(9) : 50.40 16.43 25
Reference Area (8) 57.50 11 .88 30
t-test

	

-1 .856

	

53

	

n.s .

x = mean
s = standard deviation
n = sample size
t = Student's t-value
df = degrees of freedom
SL= Significance Level
SIG = Sagebrush/Grass
undist. = Undisturbed
(1) = numbers in parenthesis correspond to the community numbers shown on Table 1

FIG. 4. LOWER BORROW AREA .
A statistical comparison (Student's t-tests) of the total living cover (percent) between
the proposed disturbed sites and their reference areas in the North Rilda Canyon .
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FIG. 5. LOWER BORROW AREA-
A statistical comparison (Student's t-tests) of the total living cover (percent) between
the proposed disturbed sites and their reference areas in the North Rilda Canyon .
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FIG. 6 . MAIN FACILITIES AREA
A statistical comparison (Student's t-tests) of the woody species density (number/acre)
between the proposed disturbed sites and their reference areas in the North Rilda
Canyon .

(1) = numbers in parenthesis correspond to the community numbers shown on Table 1
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R s n t df SL
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x = mean
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n = sample size
t = Student's t-value
df = degrees of freedom
SL= Significance Level
PJ = Pinyon-Juniper
MB = Mountain Brush
undist. = Undisturbed



FIG. 7 . LEACHFIELD AREA
A statistical comparison (Student's t-tests) of the woody species density (number/acre)
between the proposed disturbed sites and their reference areas in the North Rilda
Canyon .
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FIG. 8. UPPER BORROW AREA .
A statistical comparison (Student's t-tests) of the woody species density (number/acre)
between the proposed disturbed sites and their reference areas in the North Rilda
Canyon .
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FIG. 9. LOWER BORROW AREA
A statistical comparison (Student's t-tests) of the woody species density (number per
acre) between the proposed disturbed sites and their reference areas in the North Rilda
Canyon .
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FIG. 10 . LOWER BORROW AREA.
A statistical comparison (Student's t-tests) of the woody species density (number per
acre) between the proposed disturbed sites and their reference areas in the North Rilda
Canyon .
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COLOR PHOTOGRAPHS OF THE SAMPLE AREAS

Maui Facilities Area . Proposed Disturbed Pinyon-Juniper/Mtn . Brush (AMR) - Central

Main Facilities Area . Proposed Disturbed Pinyon-Juniper/Mtn. Brush (AMR) - East
3 0



0

Main Facilities Area . Proposed Disturbed Pinyon-Juniper/Mtn . Brush (AMR) -Old Portal Road

Main Facilities Area . Reference Area. Pinyon-Juniper/Mtn . Brush (AMR)
31
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Main Facilities Area . Proposed Disturbed . Pinyon-Juniper/Mtn . Brush (undisturbed) - East

Main Facilities Area . Proposed Disturbed . Pinyon-Juniper/Mtn, Brush (undisturbed) - West
32



Main Facilities Area . Reference Area . Pinyon-Juniper/Mtn . Brush (undisturbed) - close view

Main Facilities Area . Reference Area . Pinyon-Juniper/Mtn . Brush (undisturbed) - distant view
3 3
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Main Facilities Area . Proposed Disturbed Riparian (undisturbed)

Main Facilities Area . Reference Area . Riparian (undisturbed)
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Leachfield Area. Proposed Disturbed Sagebrush/Grass (undisturbed)

Leachfield Area. Reference Area . Sagebrush/Grass (undisturbed)
3 5
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2004 RAPTOR SURVEY

Field Notes 5/19/04

Nest Number

	

Species

	

Status

	

Comments

746

	

RTHA
747

	

GE
46

	

GE
45

	

GE
44

	

GE
42

	

Falc
744

	

GE
54

	

GE
754

	

GE
960

	

GE
53

	

GE
958

	

GE
959

	

GE
56

	

GE
755

	

GE
757

	

RTHA
57

	

GE
58

	

GE
756

	

GE
956

	

GE
957

	

GE
64

	

Pere Falc
758

	

RAV
65

	

GE
66

	

GE
67

	

GE
68

	

GE
950

	

GE
69
1428 Falc
74 GE
73

	

GE

OD
Not Found, Pack Rats?

IA
OD
OD
IA
IA
A

	

2 Chicks
IA
IA
IA
IA
IA
IA
IA
IA
IA
IA
IA
OD
IA
IA
IA
IA/OD
T

	

Lots of greenery
T

	

Greenery
IA
IA
IA
IA
IA
A

	

Eagle on Nest



70 GE IA
753

	

GE

	

IA
72

	

GE

	

IA
71 GE IA
1429 Falc IA
1434 RTHA IA
1435 RTHA IA
1436 RTHA IA
1287

	

GE

	

IA
76 GE IA
965 GE IA
1205 GE IA
1206

	

RTHA

	

IA
78 GE IA
763

	

GE

	

T
79

	

GE

	

IA
80

	

GE

	

IA
81 GE IA
1208 RTHA IA
1283 RTHA IA
1284 RTHA IA
1285

	

RTHA

	

IA

Total Nests Observed :

	

55
Total Nests Active :

	

2

Nest Number

	

Species

	

Status,

	

Comments

Probably a GE nest

Legend :
Status =

	

(A) Active, (T) Tended, (IA) Inactive, (DO) Old and Dilapidated
Species =

	

(GE) Golden Eagle, (RTHA) Red-tailed Hawk, (RAV) Raven, (Pere Falc)
Peregrine Falcon
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Introduction

Subsurface mining operations conducted by Energy West have become less cost-
effective due to longer commuting distances (i.e., the need to pay miners for travel time
has increased). Additionally, mining operations have become increasingly dangerous as
the result of longer commuting distances and a lack of access points for the rescue of
miners. For these reasons, Energy West has proposed the development of additional
surface facilities in Rilda Canyon. Construction of these facilities would reduce the
duration of subsurface commutes undertaken by miners and would provide a more
accessible rescue site in the case of accidents . In an effort to identify and reduce potential
impacts to biological organisms and their habitat within Rilda Canyon, Energy West has
begun to draft an environmental assessment (EA) for this project. In April of 2004,
representatives of the Utah Division of Wildlife Resources (UDWR) Southeastern Region
were asked by the Utah Division of Oil, Gas, and Mining to participate in an on-site
meeting, discuss the impacts of this project on the biota within Rilda Canyon, and aid in
the development of a comprehensive EA . During this and subsequent meetings it was
decided that UDWR would conduct pre and post-disturbance evaluations of
macroinvertebrate populations and identify resident fish populations in Rilda Creek . This
preliminary report marks the completion of the pre-disturbance sampling effort . Details
on the methodology employed during macroinvertebrate and fish sampling and a limited
results section are included in this report . Identification of macroinvertebrates is reliant
upon the expertise of Utah State University (USU) personnel and results for this portion
of the report are pending . It should be noted that Rilda Creek was believed to be fishless
prior to the onset of this study due to the presence of a natural barrier approximately 0 .3
km above the confluence of Rilda and Huntington Creeks (Figure 1) .

Methods

Site Description and Survey Stations

Rilda Creek (Figure 2) is a small, first-order tributary to Huntington Creek .
located in the San Rafael River drainage (Hydrologic Unit #14060009) . Three
macroinvertebrate sampling sites (Figure 1) were assigned during a preliminary
investigation of Rilda Canyon on 24 May, 2004. Macroinvertebrate surveys were then
conducted at each of these sites on 28 May ; Universal Transverse Mercator (UTM)
information collected for these sites should be referenced to the North American Datum
1927 (NAD 27) . Sites were not assigned for fish sampling and a continuous single pass
survey (Figure 1) was conducted from the confluence of Rilda and Huntington Creeks to
an area above the road crossing approximately 3 .5 km above the mouth of Rilda Creek on
4 June, 2004 to establish the presence or absence of fish species .

1



0 Macroinvertebrate Sam"fin

Macroinvertebrate sampling within each of the three sites was conducted using a
fixed-area sweep (quantitative) and a fixed-time sweep (qualitative) . Two quantitative
samples were collected using a 0.09 m2, 500 micron mesh, Surber sampler at each of the
first four fast-water habitats encountered moving upstream within each site for a total of
eight quantitative samples per site (Table 1) . One qualitative sample was collected at
each site during a period of 10 minutes using a 500 micron mesh dip net . Habitats were
sampled during each qualitative sample for a duration that was proportional to their
occurrence within the site . After each quantitative and qualitative sample was taken,
sampler or net mesh was rinsed thoroughly over a large plastic bucket to ensure that all
inorganic and organic material was collected . Material collected in each sample was then
transferred into sample jars labeled with the following information: date, site number,
sample type, and sample number . All samples were fixed with 70 - 95% ethanol .
Selected habitat data (temperature, conductivity, total dissolved solids, dissolved oxygen,
and pH) was collected at each of the three sites .

Electrofishing

Electrofishing surveys were performed using a battery-powered backpack
electrofisher. Water flows and clarity were considered adequate for effective sampling .
One continuous electrofishing pass was conducted and fish collected were identified to
species, enumerated, classified as adult or young-of-the-year according to size, and
released.

Macroinvertebrate Sample Pre-sorting

Once samples were collected, DWR personnel rough-sorted (i .e., all material not
identified as macroinvertebrate was removed) all samples to reduce the cost of sample
processing and hasten the return of results from USU . Quantitative rough-sorted samples
were combined for each of the three sites (i .e., eight samples were combined to form one
sample for each site). Macroinvertebrate samples were then placed in sample jars,
labeled with sampling date, site number, and type of survey (quantitative vs . qualitative) .
Samples were fixed with 70 - 95% ethanol, and sent to USU for processing . Results of
the USU analysis are pending .

Preliminary Results

Electrofishing

Two salmonid species were observed in the section of Rilda Creek surveyed :
brown trout Salmo trutta, and cutthroat trout Oncorhynchus clarki. A single adult brown
trout was observed near the mouth of Rilda Creek and 20 cutthroat trout were collected
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throughout the section surveyed. Of the cutthroat trout observed, larger (approximately
100 - 250 mm) individuals were found only in the lower reaches (i .e., below a waterfall) .
Young-of-the-year (approximately 100 mm and smaller) cutthroat trout were found
throughout the section surveyed downstream of the road crossing . Although abundance
was not measured in this survey, the number of fish collected seemed to diminish as
sampling progressed upstream from the waterfall and no fish were found in the upper
reach (i .e., above the road crossing) of Rilda Creek .

Discussion and Recommendations

Habitat and Fish

Prior to the onset of this study, United States Forest Service personnel described
the presence of a natural barrier (waterfall) to fish passage approximately 0 .3 km above
the mouth of Rilda Creek . However, upon examination of the waterfall it became
apparent that it did not meet the criteria of a complete barrier to salmonid fish passage
(generally defined as having height above the water surface no greater than 4 feet when
sufficient pool depth is present immediately below the barrier) . The height of the
waterfall investigated was less than 3 feet above the water surface and a deep
(approximately 3 feet) pool was present immediately downstream . Although the
definition of a barrier varies by species (due to their different leaping abilities), the height
of the waterfall investigated and the presence of fish upstream indicate that the waterfall
in Rilda Creek serves only as a seasonal (during low flows) barrier to fish passage . The
findings of this survey (viz ., the presence of cutthroat trout above the waterfall) were,
therefore, not surprising. It should be noted that, since our survey, further investigation
has revealed that this seasonal barrier appears to have collapsed and is no longer present.
It is likely that the collapse of this seasonal barrier will result in the unhampered upstream
movement of cutthroat trout into Rilda Creek, enhancing the size (abundance) of the
resident population . Additionally, the lack of a seasonal barrier may also provide
additional spawning habitat for salmonids in Huntington Creek ; thus, enhancing the
mainstem fishery. Efforts should be made to minimize the impacts (e.g ., sedimentation,
reduction in water quality, etc .) of surface facility construction and operation on fish
populations in Rilda Creek. A more intensive fish survey, looking at abundance and size
distribution, is planned for next spring to assess the impacts of the barrier collapse on the
Rilda populations .
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*NAD 27

Table 1 . -- Coordinates for macroinvertebrate sampling locations in Rilda Creek .

4

Site Samples UTM X* UTM Y*

1 la,lb 489765 4362629

lc, Id 489765 4362584

l e, 1 f 489764 4362554

1g,lh 489723 4362518

2 2a,2b 487645 4361313

2c,2d 487523 4361338

2e, 2f 487470 4361347

2g,2h 487706 4361324

3 3a,3b 485965 4361583

3c,3d 485919 4361569

3e, 3f 485879 4361670

3g,3h 485879 4361671
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Figure 1 . - Waterfall locations, macroinvertebrate sampling sites, and sections
sampled for presence or absence of fish species in Rilda Creek.
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Figure 2. - Location of Rilda Creek within Utah Division of Wildlife
Resources Southeastern Region (SER) .

6



0
(RE-RE-REVISED JULY 2004)

WILDLIFE RESOURCES REPORT
for the

STATE of UTAH
SCHOOL and INSTITUTIONAL TRUST LANDS

ADMINISTRATION (SITLA) - ACCESS on EAST MOUNTAIN
PROJECT

Ferron/Price Ranger District
Manti-La Sal National Forest

Emery County, Utah

Prepared by :

	

	 Date:
Terry Nelson, Wildlife Biologist

Reviewed by:	 Date:	
Pam Jewkes, Forest Fisheries Biologist

Wildlife Resources Report for the School Institutional Trust Lands Administration (SITLA) Access on East Mountain Project I



0

0

I . INTRODUCTION

The purpose of this Wildlife Resources Report is to assess the potential affects of the State of
Utah School and Institutional Trust Lands Administration (SITLA) - Access on East Mountain
Project on wildlife species listed as threatened, endangered, candidate or proposed by the U .S .
Fish and Wildlife Service (Service) ; wildlife species listed on the Intermountain Regional
Forester's list of sensitive species ; species identified as Management Indicator Species (MIS) by
the Manti-La Sal National Forest ; and migratory birds designated as priority species by the Utah
Partners in Flight Avian Conservation Strategy (2002) .

A. PROPOSED ACTION

1. Summary of the Proposed Action

The project was initiated in response to an application from the Utah State School and
Institutional Trust Lands Administration (SITLA) to obtain all-weather, controlled road-access
across National Forest System (NFS) lands to their inholdings. The request for access to SITLA
inholdings is anticipated to facilitate the foreseeable harvest of up to 5 million board feet (mmbf)
of timber on two sections of State land, as well as the construction and drilling of one
exploratory gas well on a separate section of State lands . In addition to the SITLA application,
Prima Oil and Gas Company (Prima) has proposed to drill an exploratory gas well on leased
NFS lands, using NFS roads for access . Portions of the same roads would be used to access
these different project locations .

The Manti-La Sal National Forest proposes to authorize access across NFS-administered lands to
isolated sections of SITLA administered lands . The area affected by the proposal is located on
East Mountain (T15, 16, 17S ; R6, 7E), about 15 miles northwest of the town of Huntington,
Utah. It is bounded on the east by Huntington Canyon ; on the west by Scad Valley, Upper Joe's
Valley, and Cottonwood Creek ; on the north by Horse Creek; and on the south by East Mountain
Road. Landownership is generally Federal, with SITLA inholdings and private land within,
south, and west of the project area. There are only two existing access roads to the top of East
Mountain. Both of these roads come from Cottonwood Canyon. They are commonly known as
Flat Canyon Road, which is National Forest System Road (NFSR) 50145, and East Mountain
Road (NFSR 50060) . The following actions have been proposed :

•

	

Issue authorization across National Forest System Administered Lands to access isolated
SITLA owned lands subject to terms and conditions . These two SITLA sections are :
Section 36, T15S, R6E, and Section 2, T16S, R6E . The access across National Forest
System Lands would be for management purposes including stewardship activities (e .g .
timber removal) on the in holdings on East Mountain . Some roads will need to be
reconstructed (portions of the reconstruction will be in Inventoried Roadless Area) .
Some new road construction will be required in an Inventoried Roadless Areas .

Wildlife Resources Report for the School Institutional Trust Lands Administration (SITLA) Access on East Mountain Project 2
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•

	

Issue authorization across National Forest System Administered Lands to access isolated
SITLA owned lands subject to terms and conditions . This SITLA section is : section 36,
T16S, R6E. Access across National Forest System Lands would be for the purpose of
drilling an exploratory/production gas well (Fortuna) on SITLA managed land on East
Mountain .

•

	

Authorize occupancy of National Forest System land for a Prima natural gas
exploration/production well on National Forest System Land in Section 23 T16S R6E,
according to the Approved Surface Use Plan, consistent with the Federal Oil and Gas
Lease .

2. Description of the Alternatives

Alternative 1. No Action. Under Alternative 1, current management plans would continue
to guide management of the project area . No access route would be authorized to accomplish
project goals . This alternative would not address the purpose of and need for action . However,
this alternative is analyzed in detail as a basis for comparison of the other alternatives . Current
access along existing roads would continue under this alternative .

Alternative 2. The Proposed Action . Alternative 2 would provide access along routes
proposed by the applicants, and would facilitate SITLA's management activities, including
timber harvest and gas exploration . Constructed or reconstructed roads would be upgraded from
their current conditions to accommodate the anticipated traffic (see Section 3 .5 of the State of
Utah School and Institutional Trust Lands Administration (SITLA) Access Route on East
Mountain FEIS for more detail) . The proposed route would run along the east side of the East
Mountain ridgeline in the Crandall Canyon drainage. The action proposed by the Forest Service
to meet the purpose and need has three components : authorization for a northern access route to
SITLA inholdings, authorization for a southern access route to SITLA inholdings, and
authorization for occupancy to drill a natural gas exploratory well on NFS lands . These
components of the proposed action are detailed below .

1) Access to Northern Sections : Issue authorization for a year-round access route across NFS
lands to two contiguous SITLA-owned sections of land, subject to terms and conditions. These
two SITLA sections, located toward the north end of the project area, include Section 36 (T15S
R6E) and Section 2 (T16S, R6E) . Access across NFS lands would be for management purposes
(e.g ., timber harvest) on SITLA's East Mountain inholdings .

The Big East Road (NFSR 50244) would be reconstructed for 2 .56 miles from its intersection
with Flat Canyon Road (NFSR 50145) to its terminus near the center of Section 11 (T16S R6E) .
This includes approximately 0 .50 miles of road realignment . A new 2.27-mile, gated, private-
access road would be constructed from that terminus, northward to the SITLA inholdings in
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Section 36 (T15S ME) . This road would be open to non-motorized recreational use . The new
road would run through 0 .73 miles of NFS land in Section 11 (T 16S R6E), 1 .19 miles of SITLA
land in Section 2 (T16S R6E), and 0 .35 miles of NFS land in Section 35 (T15S ME) . The total
mileage of proposed constructed, reconstructed, and realigned road along the northern access is
4.83 miles, including 0 .88 miles of new road construction and 0 .43 miles of road
reconstruction/realignment within the East Mountain IRA (Table 5-1 .6a of the SITLA Access
Route on East Mountain FEIS) .

2) Access to Southern Section : Issue authorization for a year-round access route across NFS
lands to one isolated section of SITLA-owned land, subject to terms and conditions . This
SITLA land is in Section 36 (T16S R6E) . Improving this access would facilitate the drilling of
an exploratory gas well (Fortuna) on SITLA's inholdings on East Mountain .

Flat Canyon Road (NFSR 50145) would be reconstructed for 2.07 miles from its intersection
with Big East Road (NFSR 50244) to the location of the proposed Fortuna well in SITLA's
Section 36 . This includes 0 .65 miles of realignment . Of the 2 .07 miles of road reconstruction
and realignment, 1 .40 miles would be located within the East Mountain IRA . Reconstruction
would include 0 .20 miles of road within SITLA's Section 36 (see Table S-1 .6a of the SITLA
Access Route on East Mountain FEIS) .

In addition, minor improvements would be required along 2 .80 miles of Flat Canyon Road
(NFSR 50145) . These improvements would include constructing additional turnouts, re-
establishing the existing gravel surface, and implementing stabilization measures on a 200-foot
section of road where sloughing has occurred . The total mileage of proposed new construction,
reconstruction, realignment, and minor improvement along the southern access is 4 .83 miles (see
Table S-1 .6a of the SITLA Access Route on East Mountain FEIS) .

As a result of the realignment of existing road segments, 0 .98 miles of road would be obliterated
under Alternative 2 .

3) Prima Oil & Gas Lease : Authorize occupancy of NFS land for an exploratory natural gas
well in Section 23 (T16S R6E), consistent with the Federal Oil and Gas Lease . The Forest
Service would allow Prima to access their lease via NFS roads, and to use NFS lands to construct
a gas drill pad, consistent with the conditions of Prima's lease and the Manti-La Sal LRMP . The
drill pad is proposed to be located near the intersection of Big East Road (NFSR 50244) and Flat
Canyon Road (NFSR 50145) . The drill pad would be a standard 200 x 300 foot pad (see
Appendix A-Drill Pad Typicals of the SITLA Access Route on East Mountain FEIS) .

Alternative 3a. Modified Access Routes . Under Alternative 3a, the same three
components are proposed to meet the purpose and need: authorization for a northern access route
to SITLA inholdings, authorization for a southern access route to SITLA inholdings, and
authorization for occupancy to drill a natural gas exploratory well on NFS lands . However,
different routes would be used to access the inholdings and Fortuna gas well (see Figure 2 .2c of
the SITLA Access Route on East Mountain FEIS) . These components of the proposed action are
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detailed below .

1) Access to Northern Sections : The Forest Service would issue authorization for year-round
access to SITLA's northern sections, and would modify the northern access alignment to run
along the west side of the East Mountain ridgeline in the Indian Creek drainage, which would
minimize impacts to highly erosive soils . This alternative would reconstruct and realign the
same segment of the northern alignment as Alternative 2 (2 .56 miles), but would include the
following 3.11 miles of new construction (See Table S-1 .6b of the SITLA Access Route on East
Mountain FEIS) .

A new 3 .11-mile, gated, private-access road would be constructed from the current northern
terminus of Big East Road (NFSR 50244), northward to the SITLA inholdings in Section 36
(T 15 S R6E) . This road would be open to non-motorized recreational use . The new road would
run through 0.73 miles of NFS land in Section 11 (T16S R6E), 1 .18 miles of SITLA land in
Section 2 (T16S R6E), and 1 .20 miles of NFS land in Section 35 (T15S ME) .

Under Alternative 3a, the total mileage of proposed road construction, reconstruction, and
realignment along the northern access is 5 .67 miles, including 1 .73 miles of new road
construction and 0 .43 miles of road reconstruction/realignment within the East Mountain IRA .

2) Access to Southern Section : The Forest Service would issue authorization for a year-round
access route across NFS lands to one isolated section of SITLA-owned land . Alternative 3a
would provide access to the southern section of SITLA land from the south, along East Mountain
Road (NFSR 50060), NFSR 52192 (un-named) and Flat Canyon Road (NFSR 50145) .
Improving this access would facilitate the drilling of exploratory gas well (Fortuna) on SITLA's
inholdings on East Mountain .

NFSR 50060 would be reconstructed for 4.22 miles from its intersection with NFSR 50040 to its
intersection with NFSR 52192, which includes 2 .61 miles of realignment . NFSR 52192 would
be reconstructed for 0 .34 miles. NFSR 50145 would be reconstructed for 2.19 miles . Under this
alternative, the southern access would avoid construction activity within the East Mountain IRA .
Reconstruction would include 0 .98 miles of road on SITLA managed land in Section 36 (T17S,
R6E) and 1 .66 miles on SITLA managed land in Section 2 (T17S, R6E) .

Under Alternative 3a, total mileage of proposed road reconstruction and realignment along the
southern access is 6 .75 miles (see Table S-1 .6b of the SITLA Access Route on East Mountain
FEIS) .

As a result of the realignment of existing road segments, 1 .70 miles of road would be obliterated
under Alternative 3 a .

3) Prima Oil & Gas Lease: Authorize occupancy of NFS land for an exploratory natural gas
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well in Section 23 (T16S R6E), consistent with the Federal Oil and Gas Lease . The Forest
Service would allow Prima to access their lease via NFS roads, and to use NFS lands to construct
a gas drill pad, consistent with the conditions of Prima's lease and the Manti-La Sal LRMP . The
drill pad is proposed to be located near the intersection of Big East Road (NFSR 50244) and Flat
Canyon Road (NFSR 50145) . The drill pad would be a standard 200 x 300 foot pad (see
Appendix A-Drill Pad Typicals of the SITLA Access Route on East Mountain FEIS) .

Alternative 3b. Modified Access Routes . Under Alternative 3b, the same three
components are proposed to meet the purpose and need : authorization for a northern access route
to SITLA inholdings, authorization for a southern access route to SITLA inholdings, and
authorization for occupancy to drill a natural gas exploratory well on NFS lands . However,
different routes would be used to access the inholdings and Fortuna gas well (see Figure 2.2c of
the SITLA Access Route on East Mountain FEIS) . These components of the proposed action are
detailed below .

1) Access to Northern Sections : The Forest Service would issue authorization for year-round
access to SITLA's northern sections, and would modify the northern access alignment to run
along the west side of the East Mountain ridgeline in the Indian Creek drainage ; the same as in
Alternative 3a except in section 35 the route would follow the crest of the mountain then west to
SITLA section 36 . This alternative would reconstruct and realign the same segment of the
northern alignment as Alternative 2 (2 .56 miles), but would include the following 2 .70 miles of
new construction (See Table S-1 .6b of the SITLA Access Route on East Mountain FEIS) .

A new 2.70-mile, gated, private-access road would be constructed from the current northern
terminus of Big East Road (NFSR 50244), northward to the SITLA inholdings in Section 36
(T 15 S R6E). This road would be open to non-motorized recreational use . The new road would
run through 0.73 miles of NFS land in Section 11 (T16S ME), 1 .18 miles of SITLA land in
Section 2 (T16S R6E), and 0.79 miles of NFS land in Section 35 (T15S ME) .

Under Alternative 3b, the total mileage of proposed road construction, reconstruction, and
realignment along the northern access is 5 .26 miles, including 1 .32 miles of new road
construction and 0 .43 miles of road reconstruction/realignment within the East Mountain IRA .

2) Access to Southern Section : The Forest Service would issue authorization for a year-round
access route across NFS lands to one isolated section of SITLA-owned land . Alternative 3b
would provide access to the southern section of SITLA land from the south, along East Mountain
Road (NFSR 50060), NFSR 52192 (un-named) and Flat Canyon Road (NFSR 50145) ; the same
as in Alternative 3a . Improving this access would facilitate the drilling of exploratory gas well
(Fortuna) on SITLA's inholdings on East Mountain .

NFSR 50060 would be reconstructed for 4 .22 miles (same as in Alternative 3a) from its
intersection with NFSR 50040 to its intersection with NFSR 52192, which includes 2 .61 miles of
realignment . NFSR 52192 would be reconstructed for 0.34 miles. NFSR 50145 would be
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reconstructed for 2 .19 miles . Under this alternative, the southern access would avoid
construction activity within the East Mountain IRA. Reconstruction would include 0 .98 miles of
road on SITLA managed land in Section 36 (T 17S, R6E) and 1 .66 miles on SITLA managed
land in Section 2 (T17S, R6E) .

Under Alternative 3b as in Alternative 3a, total mileage of proposed road reconstruction and
realignment along the southern access is 6 .75 miles (see Table S-1 .6b of the SITLA Access
Route on East Mountain FEIS) .

As a result of the realignment of existing road segments, 1 .70 miles of road would be obliterated
under Alternative 3b .

3) Prima Oil & Gas Lease: Authorize occupancy of NFS land for an exploratory natural gas
well in Section 23 (T16S R6E), consistent with the Federal Oil and Gas Lease . The Forest
Service would allow Prima to access their lease via NFS roads, and to use NFS lands to construct
a gas drill pad, consistent with the conditions of Prima's lease and the Manti-La Sal LRMP . The
drill pad is proposed to be located near the intersection of Big East Road (NFSR 50244) and Flat
Canyon Road (NFSR 50145) . The drill pad would be a standard 200 x 300 foot pad (see
Appendix A-Drill Pad Typicals of the SITLA Access Route on East Mountain FEIS) .

B. SPECIES OF CONCERN

1 . Threatened and Endangered (T&E) Wildlife Species

Endangered species are species that have been identified, and listed in the Federal Register, by
the U.S. Fish and Wildlife Service (Service) as being in danger of extinction throughout all or a
significant portion of its range . Threatened species are species that have been identified, and
listed in the Federal Register, by the Service as likely to become an endangered species within
the foreseeable future throughout all or a significant portion of its range .

Table 1 lists wildlife species designated as threatened or endangered (T&E) by the Service that
could occur in Emery County, Utah . T&E species that could occur in Emery County but do not
have suitable habitat, and are not likely to occur in or near the proposed project area are also
identified in Table 1, and will not be considered further in this Wildlife Resources Report . There
are no proposed wildlife species identified for Emery County .

Table 1. Listed wildlife and fish species that could occur in Emery County, Utah, and their potential for
occurrence in the proposed project area and consideration in this Wildlife report .

Bald Eagle

	

Threatened

	

Considered. May occur incidentally in or near the proposed project area .
Haliaeetus
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leucocephalus

Mexican Spotted
Owl
Strix occidentalis
lucida

Black-footed Ferret
Mustela negripes

Canada Lynx
Lynx canadensis

Southwestern
Willow Flycatcher
Empidonax trailii
extimus

Western Yellow-
billed Cuckoo
Coccyus americanus
occidentalis

Bonytail
Gila elegans

Humpback Chub
Gila cypha

Razorback sucker
Xyrauchen texanus

Threatened

	

Not Considered . In Utah, the Mexican spotted owl nests in steep-walled, complex rock
canyons at relatively low elevations (USDI 2001a) . Canyons are generally at least 2 kilometers
long and less than 2 kilometers wide . There is no suitable Mexican spotted owl habitat in or near
the proposed project area .

Endangered

	

Not Considered. The black-footed ferret depends on prairie dog colonies for food and
shelter. There are no prairie dog colonies (potential ferret habitat) in or near the proposed project
area. The historic range of the ferret likely included parts of Emery County, but the soils in and
near the proposed project would not likely support prairie dogs or ferrets .

Threatened Considered . The Canada lynx is not Federally listed for Emery Co. Utah where the proposed
project is located, and there are not sufficient large tracts of suitable habitat within or near the
project area to support a lynx population . However, a lynx was detected during surveys on the
Ferron/Price Ranger District of the Manti-La Sal National Forest in 2001, and because of recent
concern for this species on the MLSNF it is included as a species to be analyzed for this project .

Endangered

	

Not Considered. The southwestern willow flycatcher is a riparian obligate, nesting in areas
with high shrub densities interspersed with openings or meadows ; they nest in
cottonwood/willow habitats and structurally similar riparian vegetation such as alder and aspen .
There is no suitable cottonwood/ willow habitat for this species in or near the project area .

Candidate Not Considered . The western yellow-billed cuckoo breeds in Utah, but migrates to South
America during winter . Cuckoos are riparian obligates . Nesting habitat is classified as dense
lowland cottonwood/willow riparian forest characterized by a dense sub-canopy or shrub layer .
In Utah, nesting habitats are found at elevations between 2,500 to 6,000 feet . They appear to
require large tracts (100 to 200 acres) of contiguous riparian nesting habitat (Parrish et al . 2002) .
There are not large contiguous tracts of riparian habitat in the vicinity of the proposed project .
Therefore, the proposed project is not likely to affect the Yellow-billed cuckoo .

Endangered

	

Not Considered. Historically, the bonytail existed in warm water reaches of larger rivers in
the Colorado River Basin; it is considered to be adapted to pools and eddies of mainstream
rivers . It has been extirpated from most of its historic range . Currently, a small number of wild
adults exist in Lake Mohave in the Lower Colorado River Basin, and there are small numbers of
wild individuals in the Green River and in subbasins of the Upper Colorado River Basin (USDI
2002a) . The bonytail has not been located on the Forest, and the proposed project will not
adversely impact drainages where it is found .

Endangered

	

Not Considered . The humpback chub is restricted to deep, swift mainstem and large
tributaries in relatively inaccessible canyons of the Colorado River Basin . Adults require eddies
and sheltered shorelines in streams that maintain high spring flows that flush sediments from
spawning areas and form gravel deposits used for spawning. Young require low-velocity
shoreline habitats . Currently, there are six known extant populations, which are located in the
Upper Colorado River, Yampa River and Little Colorado River (USDI 2002b). The humpback
chub has not been located on the Forest, and the proposed project will not adversely affect
impact drainages where it is found .

Endangered

	

Not considered. Historic distribution of the razorback sucker was mainly along the
mainstreams of the Colorado, Green and San Juan Rivers . They presently only occur in a portion
of their former range in these rivers. The nearest known population occurs approximately 50
miles from the project area in the Lower San Rafael River and Green River . The species is
normally found in water four to ten feet deep, within areas of strong currents and backwaters .
The razorback sucker has not been located on the Forest, but they are present in drainages that
receive water originating on the Forest . The proposed project will not adversely affect any of
these drainages .

2. Sensitive Wildlife Species

Sensitive species are species that are recognized by the Regional Forester as needing special
management attention in order to prevent them from becoming threatened or endangered .
Table 2 lists the Intermountain Regional Forester's list of sensitive wildlife species that could
occur on the Manti Division of the Manti-La Sal National Forest (MLNF) . Sensitive wildlife
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species that do not occur or have suitable habitat in or near the proposed project area are
identified in Table 2 and will not be considered further in this Wildlife Resources Report .

Table 2. Sensitive wildlife species that could occur on the Manti Division of the MLNF, and their potential
occurrence in the proposed project area and consideration in this Wildlife report .

SENSITIVE SPECIES OCCURRENCE IN THE PROJECT AREAS
AND CONSIDERATION IN THIS WILDLIFE REPORT

SPECIES

Spotted Bat

	

Considered . In Utah, the spotted bat is likely found throughout the state . It is known to use a variety of
vegetation types from approximately 2,500 to 9,500 feet, including riparian, desert shrub, spruce/fir, ponderosa
pine, montane forests and meadows . Spotted bats roost alone in rock crevices high up on steep cliff faces . There
are no suitable roosting cliffs in or near areas that would be disturbed by the proposed project . The proposed
project would not impact spotted bat roosting habitat. However, spotted bats may forage in the mixed conifer
forest and edge habitat in or near the project area .

Considered. In Utah, Townsend's Big-eared bats roost and hibernate in caves and mines; they also roost (but
not hibernate) in buildings (Oliver 2000) . The project area does not contain caves, mines or buildings that would
provide suitable roosting habitat for this species ; therefore the proposed project would not impact this species'
roost habitat. The mixed conifer forest and edge habitat in or near the project area provides potentially suitable
foraging habitat for this species. Project activity would occur during daylight hours, therefore it would have no
direct affects on the nighttime foraging Townsend's big-eared bat .

Considered. Sage grouse are generally found where there are large tracts of sage brush habitat with a diverse
and substantial understory of native grasses and forbs or in areas where there is a mosaic of sagbrush, grasslands,
aspen . Wet meadows, springs, seeps, or other green areas within sagebrush shrublands are generally needed for
the early brood-rearing period . There is large tracts of sagebrush habitat in the proposed project area .

Euderma maculatum

Townsend's Big-eared
Bat
Plecotus townsendii
pallescens

Greater Sage
Grouse
Centrocercus
urophasianus

Northern Goshawk
Accipiter gentilis

Peregrine Falcon
Falco peregrinus

Flammulated Owl
Otis flammeollus

Three-toed
woodpecker
Picoides tridactylus

Spotted Frog
Rana pretiosa

Colorado Cutthroat
Trout
Oncorhynchus clarki
pleuriticus

Bonneville Cutthroat
Trout
Oncorhynchus clarki
utah

Considered . Portions of the mixed conifer stands in the proposed project area provide suitable northern
goshawk nesting and foraging habitat.

Not Considered. Peregrine falcon's average foraging distance from the eyrie extents out to 10 miles, with 80
percent of peregrine falcon foraging occurring within a mile of the nest . The nearest known peregrine falcon
eyrie is located approximately 18 miles from the project site . Therefore, the proposed project is not likely to
impact this species.

Not Considered. The mixed conifer forests in and near the proposed project area do not contain a mature pine
component; therefore it is not likely that the flammulated owl would be affected by the proposed project .

Considered. Three-toed woodpeckers use forests containing spruce, grand fir, ponderosa pine, tamarack, and
lodgepole pine . Nests may be found in spruce, tamarack, pine, cedar, and aspen trees . Three-toed woodpeckers
are known to occur in the proposed project area .

Not Considered . Spotted frogs are most commonly found in cold, still, permanent water in such habitats as
marshy edges of ponds or lakes, in algae-grown overflow pools of streams, and near flat water springs with
emergent vegetation. This frog has a broad distribution throughout the previously glaciated regions of British
Columbia. They also occur in the Rocky Mountains of Alberta, and have patchy distribution in the United States,
from Washington to Montana and south to Nevada and Utah. In Utah, the spotted frog occurs in isolated
populations, and is considered to be a relict from the last ice age . The spotted frog has not been found on the
Manti - La Sal National Forest or in the proposed project area .

Not Considered. Colorado cutthroat trout require cool, clear water in streams with well vegetated banks,
which provides cover and bank stability . Deep pools and structures such as boulders and logs provide instream
cover . This species is believed to have formerly been widespread in lakes, rivers, and streams in Utah, however
now it is limited to isolated headwater streams and other rigorous environments where other species such as
rainbow trout and Yellowstone cutthroat throat have not been introduced . Colorado cutthroat trout are not found
in the proposed project area, and the project would not adversely impact drainages where it is found.

Not Considered. Bonneville cutthroat trout require cool, clear, well-oxygenated water and the presence of
clean, well-sorted gravels with minimal fine sediments for successful spawning . They are found at high,
moderate and low elevations in small head water streams in the Bonneville basin (USDI 2001b) . Bonneville
cutthroat trout are not found in the proposed project area, and the project would not adversely impact drainages
where it is found .

3 . Management Indicator Species (MIS)
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Table 3 lists wildlife species identified as Management Indicator Species (MIS) by the Manti-La
Sal National Forest (MLNF) that could occur on the Manti Division of the MLNF . MIS species
that do not occur or have suitable habitat in or near the proposed project area are identified in
Table 3 and will not be considered further in this Wildlife Resources Report .

Table 3 . Management Indicator Species that could occur on the Manti Division of the Manti-La Sal
National Forest.

Common name

		

Consideration of thisSpecies/Habitat Associations(Scientific name

	

species

Rocky Mountain Elk

	

Elk tend to occupy the higher elevation aspen and mixed conifer

	

Considered. Elk are known to use the
Cervus canadensis

	

habitats from spring through early fall, and move to lower elevation area in late spring, summer and fall .
mixed shrub, pinyon/juniper, and sagebrush habitats for winter .

Mule Deer

	

Mule deer use most of the habitat types surrounding the proposed Considered. Mule deer are found in
Odocoilus hemionus

	

project area. Lower elevation pinyon/juniper and sagebrush

	

and around the proposed project area.
habitats provide suitable winter range . Most mule deer winter
range is located at the edge of National Forest system lands on
BLM managed land. Deer populations in this area exhibit seasonal
movement (elevational migration) in response to snow cover .

Northern Goshawk

	

Goshawks have been found in a variety of forest ecosystems including Considered . Portions of the mixed
Accipiter gentilus

	

lodgepole pine, aspen, ponderosa pine, Douglas fir, and mixed forests conifer stands in the proposed project
throughout much of the northern hemisphere . Goshawk nest sites are area provide suitable northern goshawkusually located in dense mature forests with relatively large trees, near nesting and foraging habitat .water, and on benches of relatively little slope (Graham et al . 1999) .
Closed canopies are important for protection and thermal cover, and
relatively open understories are important to allow maneuverability
during foraging .

Golden Eagle

	

Golden eagles generally inhabit mountainous or hilly terrain, but

	

Considered . Golden eagles nest in
Aquila chrysaetos

	

can also be found in valleys and western plains, especially during and adjacent to the proposed projectmigration and winter. They generally nest on cliffs, but they also areanest in trees. And they hunt over open country for small mammals, area .

snakes, birds and carrion .

Macroinvertebrates

	

Macroinvertebrates (aquatic insects) are ecological indicator

	

Considered . Macroinvertebrates
(aquatic Insects)

	

species in aquatic habitats . Habitat requirements for aquatic

	

occur in streams near the proposedmacroinvertebrates vary with species; habitat requirements for any
one species are very specific so macroinvertebrate indices can

	

project area .
provide an indication of general stream health .

4. Migratory Birds

Migratory bird conventions impose obligations on federal agencies for the conservation of
migratory birds and their habitats . The Migratory Bird Treaty Act has implemented these
conventions with respect to the United States, and Executive Order 13186 ensures that
environmental analyses of Federal actions required by the NEPA or other established
environmental review processes evaluate the effects of actions on migratory birds, with emphasis
on species of concern .

The Utah Partners in Flight Avian Conservation Strategy identifies 20 non-game migratory land
birds as priority species. Eleven of these species could be expected to occur on the Ferron/Price
Ranger District of the Manti-La Sal National Forest . Table 4 lists these species, their habitat
associations, and their consideration in the document .

Table 4 . Neotropical migratory birds (NTMBs) listed as priority species by the Utah Partners in Flight
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Avian Conservation Strategy that could occur on the Manti Division of the Manti-La Sal National Forest .

Common name
(Scientific name

Virginia's Warbler
(Vermivora virginae)

Gray Vireo
(Vireo vicinior)

Bell's Vireo
(Vireo bellii arizonae)

Black Rosy-Finch
(Leucosticte atrata)

Brewer's Sparrow
(Spizella breweri
brewers)

Black Swift
(Cypseloides niger)

Broad-tailed
Hummingbird
(Selasphorus
platycercus)

Ferruginous Hawk
(Buteo regalis)

Yellow-billed Cuckoo
(Coccyzus americanus)

Black-throated Gray
Warbler
(Dendroica nigrescens)

Sage Sparrow
(Amphispiza belli
nevadensis)

Species/Habitat Associations

Preferred breeding habitat includes chaparral and open stands of
pinyon/juniper, ponderosa pine and scrub oak, mountain mahogany
thickets or other low brushy habitats on dry mountainsides. In Utah,
the primary breeding habitat is oak, and secondary breeding habitat is
pinyon/juniper at elevations ranging from 4,000 to 10,000 ft. (Parrish
et al . 2002) .

Preferred breeding habitat is on arid slopes dominated by mature
pinyon/juniper woodlands . This species commonly occurs in suitable
habitats in Colorado, Nevada and Arizona at elevations ranging from
3,200 ft . to 6,800 ft., and they are known to nest southwest Utah north
to Sevier County .

Preferred nesting habitat in Utah is cottonwood-willow dominated
riparian areas. This species breeds in southwestern Utah in the Virgin
River drainage, Zion NP, and Beaver Dam Wash (Parrish et al . 2002) .
Bell's vireos are not known to nest on the Manti Division of the Manti-
La Sal NF .

Breeds above timberline in Alpine tundra using barren, rocky or
grassy areas and cliffs among glaciers or at bases of snow fields . In
Utah, the largest breeding populations occur in alpine habitats in the
Wasatch and Uinta Mountains . They have been known to occur at
11,000 ft. elevation.

Breeding habitat is primarily shrubsteppe, but may also breed in high
desert scrub (greasewood) habitats . Breeding habitats are usually
dominated by big sagebrush (Parrish et al . 2002) .

Black swifts nest in small colonies near and often behind waterfalls at
elevations ranging from 6,000 ft. to 11,500 ft (Parrish et al . 2002) .
There are only 2 confirmed breeding locations Utah : the Bridal Veil
Falls area and Aspen Grove area (Parrish et al . 2002) .

In Utah, the primary breeding habitat is lowland riparian ; They have
also been recorded as breeding in mountain riparian, aspen, ponderosa
pine, Engelmann spruce, subalpine fir, and Douglas fir (Parrish et al .
2002) . Nesting typically occurs at elevations ranging from 6,000 to
8,000 ft . near streamside habitat.

Usually breeds in areas of flat and rolling terrain in grassland or shrub
steppe habitat. Avoids high elevations, forest and narrow canyons .
Occurs in grasslands, agricultural lands, sagebrush/saltbrush/
greasewood shrub lands and the periphery of pinyon/juniper habitats .

In Utah, the yellow-billed cuckoo is a rare breeder in large tracts (100-
200 acres) of contiguous dense lowland riparian habitats . Over the
last 10 years, there are only 3 breeding records in the state ; none on
the Manti Division of the Manti-La Sal NF (Parrish et al . 2002) .

Preferred breeding habitat includes dry oak slopes, pinyon, juniper,
pinyon/juniper woodlands, open mixed woods, and dry coniferous and
mixed conifer habitats with brushy understories, and in chapparal . It
occurs from sea level up to 5400 ft . elevation .

Uncommon permanent resident in Utah; occurs up to 8,000 ft .
elevation. Nests have been found in rabbitbrush, hopsage, saltbush,
and big sage.
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Consideration of the species

Considered. Virginia's warblers are known
to occur on the Ferron/Price Ranger District of
the Manti-La Sal NF, but they are not known
to nest here .

Not Considered . The proposed project is
located above their elevation range .

Not Considered. Bell's vireos are not
known to nest on the Manti Division of the
Manti-La Sal NF . The proposed project area
does not contain suitable riparian nesting
habitat for this species.

Considered . The black rosy-finch could
occur in the high elevation project area .

Not Considered . Brewer's sparrows
occur on the Manti Division of the Manti-La
Sal NF. However, the proposed project is
above the elevation range of this species .

Not Considered . Black swifts have been
seen on the Manti Division of the Manti-La
Sal NF . However, the proposed project area
does not contain suitable nesting habitat for
this species.

Not Considered. The proposed project is
above the normal elevation range of this
species, and there is no streamside habitat in
the project area.

Not Considered . May occurs at lower
elevations on the Manti Division of the Manti-
La Sal NF. However, the proposed project is
located above the elevation range of the
ferruginous hawk .

Not Considered. The proposed project is
above the elevation range of this species, and
there are no large tracts of riparian habitat in
the project area .

Not Considered. The proposed project is
above the elevation range of the black-
throated gray warbler.

Not Considered . The proposed project is
above the elevation range of the sage sparrow .

II . TES, MIS and PRIORITY MIGRATORY BIRD
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SPECIES POTENTIALLY AFFECTED by the
PROPOSED PROJECT

A. THREATENED AND ENDANGERED SPECIES

Bald Eagle

Bald eagle nests are typically located in multi-storied (uneven aged) coniferous forest stands that
contain elements of old growth structure, and are located near bodies of water that support prey
species. Nest trees are generally one of the largest trees in the stand, which provides good
visibility and a clear flight path to and from the nest (Stalmaster 1987) . Bald Eagles typically
construct large, conspicuous stick nests in sizeable trees .

Prey species commonly include fish, waterfowl, jackrabbits, and carrion; results of food-habit
studies have indicated that bald eagle diets included : 56 percent fish, 28 percent birds, 14 percent
mammals, and 2 percent miscellaneous sources (Stalmaster 1987) .

Bald eagles spend over 90 percent of the daylight hours perching. Important perch sites
generally have 3 fundamental elements : a direct view of potential food sources, located within
50 meters of water, and are located in areas isolated from human disturbance (Stalmaster 1987) .

Unlike nesting and perch sites, roosting sites are not necessarily located close to water ; during
breeding season, nesting adults often roost in the nest or at the nest tree (Stalmaster 1987) .
Roost sites generally provide thermal cover, and are isolated from human disturbance. Bald
eagles often roost communally during winter .

During the winter, Bald Eagles tend to concentrate wherever food is available ; food availability
is probably the single most important factor affecting winter eagle distribution and abundance,
but availability of night roosts and diurnal perches are also fundamental elements of bald eagle
winter range. Eagles are often attracted to wintering concentrations of waterfowl . In some
regions, such as Utah, carrion can also be an important food source . At wintering areas, Bald
Eagles often roost in large groups. These communal roosts are located in forested stands that
provide protection from harsh weather .

There are only a few known nesting pairs of bald eagles in Utah . There is a bald eagle nest site
located approximately 20 miles from the proposed project area, and located approximately 7
miles from Forest Service managed land . A nesting pair had been observed at this site during the
nesting and fledgling period for several years prior to 1997 . This nesting territory was not
occupied in 2001 or 2002 . The nest was blown out of the tree in the winter of 2003, and a pair
built a new nest approximately Y2 mile southeast of the old one, but did not nest successfully in
2003. The pair worked on the nest again in early 2004, but did not nest . A 1997 study by N.
Boschen indicated that the pair did not forage on national forest system lands ; nesting adults and
fledglings were found to forage within a 5 mile radius of the nest tree (Boschen, 1997) . No bald
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0 eagles are known to nest on Manti-La Sal NF managed lands . Most bald eagle sightings on the
Forest have been at Joe's Valley Reservoir and Huntington Canyon during late fall and early
winter prior to freeze over.

Canada Lynx

Lynx generally occur in mesic coniferous forests that have cold, snowy winters and provide a
prey base of snowshoe hare (Ruediger et al . 2000). Historically, lynx were found throughout
much of Canada in northern boreal forests, the boreal forests of northern states, and sub-alpine
forests of the central and southern Rocky Mountains . Lynx generally occupy higher elevation
habitats in the southern reaches of their range ; in the Northern Rocky Mountains, lynx habitat
generally occurs above 4,000 ft . elevation, and in the Southern Rockies lynx are likely to be
found within the subalpine and upper montane forest zones, typically between 8,000 and 12,000
ft. elevation (Ruediger et al . 2000). Western United States boreal forests within the range of
lynx are dominated by Engelmann spruce, subalpine fir, and lodgepole pine . In addition to
vegetation type, snow conditions are also an important factor of lynx habitat ; snow conditions
are typically very cold and dry . However, in the southern portion of the lynx's range, snow may
be subject to more freezing and thawing than in the taiga, although this varies depending on
elevation, aspect, and local weather conditions . Crusting of snow may reduce the competitive
advantage that lynx have in soft dry snow . Lynx habitat quality is believed to be lower in the
southern periphery of its range, because landscapes are more heterogeneous in terms of
topography, climate, and vegetation (Ruediger et al . 2000). Southern boreal forests are also
more fragmented than their northern counterpart; the Colorado Rockies are separated from
similar habitats in Utah . In the Southern Rocky Mountains, lynx habitat at the upper elevation
subalpine forests are typically dominated by subalpine fir and Engelmann spruce giving way to
spruce/fir intermixed with aspen, lodgepole pine and Douglas fir at lower elevations (Ruediger et
al. 2000). Although the lower montane zone, which is dominated by ponderosa pine and
Douglas fir, is below lynx habitat in the Southern Rockies, this forest zone likely provides
important connective habitat, which may facilitate lynx dispersal and movements between blocks
of lynx habitat (Ruediger et al . 2000) .

Prior to 2001 there was only one historic record (Durrant, 1952) of a lynx specimen from the
Wasatch Plateau, but no recent confirmed sighting . The Manti-La Sal National Forest
participated in a three year nation-wide survey for Canada lynx from 1999 through 2001 . During
the surveys there was one lynx detection in 2001 along a hair snare survey route approximately
15 miles from the proposed drill site . It is not known if this hair sample was from a resident or
dispersing lynx, however the few number of lynx sightings and detections on the Wasatch
Plateau would seem to indicate that either this detection was from a disperser, or that the density
of a resident population is extremely low, perhaps intermittently consisting of a single
individual . There is only one relatively large block of relatively contiguous spruce/fir/mixed
conifer/aspen stand that could be expected to provide suitable lynx habitat on the Manti-La Sal
National Forest . This forest stand extends over approximately 51 .8 km2 (20 miles 2 ); however
lynx have very large spatial use areas . According to Squires (2002), home ranges for male lynx
generally encompass at least 160 km 2 (61 .8 miles2), and female lynx home ranges encompass
approximately 70 km2 (27 miles) . Therefore, the Manti-La Sal National Forest probably does
not provide sufficient habitat for lynx to be reproductive . Even though surveys continue to be
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conducted, no other lynx have been detected on the Forest ; survey results seem to indicate that
the lone detection in 2001 was of a single dispersing animal, rather than from a resident
population.

Lynx are well adapted to living in cold climates with deep snow and they are closely associated
with conifer forests . Landscapes dominated by conifer forests that include a mixture of forest age
classes dominated by early successional classes, but containing an old forest component, and
supporting adequate numbers of snowshoe hares would be considered suitable lynx habitat
(Ruggiero et al . 1999). Prime snowshoe hare habitat is described as regenerating, dense young
forest; according to Ruediger et al . (2000) characteristics include a dense, multi-layered
understory that maximizes cover and browse at both ground level and at varying snow depths
throughout the winter. Disturbance processes that create early successional stages exploited by
snowshoe hares include fire, insect infestations, catastrophic wind events, and disease outbreaks .
Timber harvest and prescribed bums as well as natural disturbance processes can improve
snowshoe hare habitat (when resulting understory stem densities and structure meet the forage
and cover needs of the hare) and provide foraging habitat for lynx . In southern boreal forests,
lynx use early successional stands for hunting, but utilize mature forest stands containing large
woody debris for den sites (Ruggiero et al . 1999). Older forests with substantial understory of
conifers or small patches of shrubs and young trees that provide dense cover that touches the
snow in winter, generally also provide good quality lynx foraging habitat . Older stands may
provide snowshoe hare habitat over a longer time period than stands regenerating following a
disturbance, and also support red squirrel populations, an important alternate prey species for
lynx (Ruediger et al . 2000). In their southern range, lynx can be expected (because of their
susceptibility to heat stress) to use cooler, north and east aspects more often during snow-free
months. Lynx occur in the southern part of their range at relatively low densities, are found
almost exclusively in cool, moist, coniferous forest types, and eat a winter diet dominated
snowshoe hare and red squirrel . A study in southeastern British Columbia and Southwestern
Alberta (Apps 2000) indicated lynx winter diet (n=137 kills) included hares (52%), red squirrels
(30%), northern flying squirrels (5%), grouse (3%), martens (3%), and voles (3%) .

In the northern regions of their range, lynx populations are cyclic and closely tied to fluctuations
in snowshoe hare populations . However, in southern regions of their range, lynx populations are
generally characterized by consistently low densities, low pregnancy rates, small litter sizes, and
high kitten mortality . In the western U.S ., resource development and urbanization, forest fire
suppression, and other forest management practices have led to a loss of lynx habitat, further
contributing to low population densities in their southern range . Recreation and road access has
increased the number of people in the forests . Such activities create snow packed trails that
allow bobcats and coyotes to enter the deep snow habitat, traditionally the domain of lynx, and
possibly (to some extent) compete for food and space . Similar impacts have occurred on the
Wasatch Plateau.

Investigations of lynx have not shown human presence to influence how lynx use the landscape,
with the exception of activity around a den site, which may cause abandonment of the site . In
Canada, Canada lynx can be found in areas of relatively dense rural human populations and
agricultural development, suggesting that lynx can tolerate moderate levels of human disturbance
(Ruggiero, et al . 1999) .
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Lynx and bobcats generally do not occupy the same area and are thought to be spatially
separated by snow depth. Surveys on the Wasatch Plateau have detected bobcats at elevations
ranging from 7,850 ft. to 10,200 ft., and there has been one lynx detection at approximately the
8,075 ft. elevation level. Lynx and coyotes may also be spatially separated along elevation
gradients in the western United States ; unique morphological differences between
bobcats/coyotes and lynx may spatially segregate these species by snow condition . Packed trails
created by snowmobiles, cross-country skiers, roads, etc . may serve as travel routes for potential
competitors of lynx, especially coyotes ; however, even though competitors could use packed
trails to intrude into lynx habitat, there is no evidence to suggest that they could successfully
compete with lynx off the packed trails .

Lynx are well adapted to living in cold climates with deep snow and they are closely associated
with conifer forests. In their southern range, they would be expected (because of their
susceptibility to heat stress) to use cooler, dense conifer stands on north and east facing slopes
during snow-free months . The Wasatch Plateau is likely the southern limit of the Lynx's range
in this region, and their occurrence on the plateau has probably never been frequent . Corridor
fragmentation, fire suppression, increasing recreational use may have further reduced lynx
occurrences on the plateau in recent years .

The lynx detection in 2001 on the Manti-La Sal NF was located pproximately 15 miles from the
proposed SITLA Access on East Mountain project area . Despite continued surveys and attempts
to locate lynx on the Manti-La Sal National Forest, there have been no additional detections on
the Forest.

B. SENSITIVE SPECIES

Spotted Bat

The spotted bat ranges from Mexico through the western states to the southern border of British
Columbia; it is probably widely distributed in low numbers throughout western North America
(Toone 1994). And it probably occurs throughout Utah, but its distribution appears to be patchy .
Hasenyager (1980) thought that "the range of the spotted bat in Utah could incorporate the
southern third of the state and central portions of the west desert where suitable roosts exist,
excluding the higher portions of the central mountain range ." Habitat occupied by this bat
ranges from low desert to montane coniferous forests normally below 8,000 feet in elevation
(Watkins 1977) . They have been found in a variety of habitat types including open ponderosa
pine, desert shrub, pinyon/juniper, and open pasture and hay fields . In Utah, the spotted bat has
been captured in several habitats : lowland riparian habitat (open meadows), desert shrub
communities (sagebrush/rabbitbrush), ponderosa pine forest, montane grassland (grass/aspen),
and montane forest and woodland (grass/spruce/aspen) . This species has also been occasionally
found in or on buildings in Utah towns and cities (Oliver 2000) .

They typically roost singly in crevices in steep cliff faces . Cracks and crevices in limestone or
sandstone cliffs provide important roosting sites (Spahr et al . 1991), especially where rocky
cliffs occur in proximity to riparian areas . Day roosts and maternal roosts are typically within
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0 small (up to 6 cm) cracks and crevices in cliff faces (Toone 1994) . The relative inaccessibility of
cliff roosts may insulate spotted bats from human disturbance, but the species has been observed
roosting (and foraging) near campgrounds (Toone 1994) . Spotted bats are thought to feed
mainly on moths high above the vegetation canopy . They forage alone after dark using
echolocation, which is effective for fast flight feeding on tympanate moths (moths that can detect
ultra-sonic sounds). As is common with many bats, spotted bats may forage a considerable
distance (up to 6 miles) from roost sites (Toone 1994) .

Roosting habitat in the Wasatch Plateau region is likely to occur in numerous cliffs along the
edges of the plateau and on canyon walls that cut through the plateau. It is likely that spotted
bats forage in a variety of habitats on the Plateau that are located within 6 miles of suitable roost
cliffs and at elevations lower than 9,500 ft . Various surveys on the MLNF have detected spotted
bats in several major canyons (and their tributaries) on the east side of the plateau, including
Muddy, Ferron, Straight, Cottonwood, and Huntington Canyons (Perkins and Peterson 1997, and
Sherwin et al. 1997). These surveys also detected spotted bats near Joes Valley Reservoir and
Trail Mountain .

Observations made during the 1997 surveys on the MLNF indicated that spotted bats tolerate at
least moderate human disturbance while foraging . Surveys were conducted at several sites near
roads with light to moderate vehicular traffic (Crandall Canyon, Huntington Canyon, Straight
Canyon), including tandem coal trucks . Spotted bats were observed foraging at low elevation
sites, within 30 meters of the right-of-way . The fact that spotted bats were relatively common in
active and previously mined areas may imply that subsidence caused cliff failures have not
dramatically affected resident populations (Sherwin, et al . 1997) .

Townsend's Big-eared Bat

Townsend's big-eared bats occur throughout North America, from British Columbia to southern
Mexico; from California to South Dakota and western Texas and Oklahoma . They are widely
distributed throughout the Intermountain Region, and they occur throughout Utah (Oliver 2000) .
They inhabit a wide variety of xeric and mesic habitats including : desert scrub, sagebrush,
chaparral, deciduous and coniferous forests including, but not limited to pinyon/juniper,
ponderosa pine, spruce/fir, redwood, mixed hardwood/conifer, and oak woodlands (Pierson et al .
1999), and their distribution is strongly correlated with the availability of caves or cave-like
roosting habitat such as mines, buildings with cave-like attics, diversion tunnels or bridges
(Pierson et al . 1999). They require relatively spacious, relatively cool cave-like roost sites ;
generally at least 30 meters in length, and at least 2 meters high with temperatures ranging from
-2.0 to 13 .0'C (Pierson et al . 1999) .

These bats are relatively sedentary, and do not migrate long distances; generally seasonal
movements are less than 32 km (Pierson et al . 1999). Detections in Utah have ranged from
3,300 feet to 9,520 feet (Oliver 2000) . In Utah, night roosts are found in mines and caves ; day
roosts and maternity roosts are found in mines, caves and buildings (Oliver 2000) .
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Townsend's big-eared bats are insectivorous ; a lepidopteran specialist eating mostly moths
(Pierson et al . 1999). They forage after dark using echolocation on the wing (Sphar et al . 1991) ;
a late flyer, emerging from the roost primarily after dark; well after sunset (Pierson et al . 1999) .

Breeding occurs at winter sites between October and February, and parturition occurs in late
spring and early summer. Each female usually gives birth to a single offspring . Females and
young roost in communal nurseries, which range in size from 12 to 200 individuals. The
offspring fly at three weeks and are weaned in six to eight weeks . Nurseries break up by August.

During winter, these bats roost singly or in small clusters in hibernacula from October to
February. They don't migrate, but will move to different roost locations within hibernacula and
may even move to different hibernacula during a winter in response to temperature changes .

Most of the bat surveys conducted on the MLNF that employed the use of mist nets or bat
detectors have not revealed Townsend's big-eared bats (Perkins and Peterson 1997, and Sherwin
et al. 1997). This is not unusual, as these bats are most commonly located during direct surveys
of roosts (Oliver 2000) .

There is potentially suitable Townsend's big-eared bat foraging habitat in and around the
proposed project site, however there are no known roost sites in the vicinity of the project .

Greater Sage Grouse

Sage grouse are sagebrush ecosystem obligates; they occur in mosaics of sagebrush, grasslands,
and aspen, and are associated with both tall and short species of sagebrush in foothills, sagebrush
shrublands, and mountian slopes . They do not occur in pinyon juniper woodlands or in shadscale
shrublands (Paige and Ritter 1999) . At one time sage grouse were found in virtually all areas
where sage brush (especially Artemisia tridentata) occurred in Western North America . It is
hypothesized that the sage grouse breeding population circa 1800 was 1 .1 million birds. Today,
the estimated breeding population is 0 .2 million (Parrish et al . 2002) .

In Utah, sage grouse inhabit sagebrush habitat of the Colorado Plateau and Great Basin
geographic regions from 6,000 to 9,000 ft . elevation . During spring, they use sagebrush habitats
for breeding, feeding, roosting, nesting and rearing young (Connelly et al. 2000). Large,
relatively continuous sagebrush stands, often exceeding 50 sq . mi., are needed to provide all
habitat characteristics used by sage grouse ; summer home ranges may be as small as 1 to 2 .5
square miles, and annual home ranges may be as large as 577 square miles (Page and Ritter
1999) .

Sage grouse males appear to form breeding leks opportunistically at sites within or adjacent to
potential nesting habitat. Leks are typically established in openings within large sagebrush
stands; openings include old lakebeds, low sagebrush flats, ridge tops, burn areas, and other open
areas within sagebrush stands (Connely et al . 2000). Most nests are placed under sagebrush in
stands that provide higher than averge canopies and lateral cover (Connelly et al. 2000). Nest
sites also generally contain taller and denser grass cover than average. As sage brush habitats
dry out during summer sage grouse use a wider variety of habitats including meadow and
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riparian habitats . Hens with broods move to areas that support succulent vegetation including
forbs (Parrish et al . 2002) . Sites used by broods have been reported to have twice as much forb
cover as independent sites (Connelly et al . 2000) .

The proposed project area does provide potentially suitable sage grouse habitat . However,
elevation and snow pack likely limits its usefulness to sage grouse during the breeding season .
Spring snow pack likely prevents lekking and breeding in this area of the Forest . Proposed road
reconstruction under Alternative 3 would pass through suitable sage grouse habitat . Sage grouse
have occurred in this area in the past (approximately 40 years ago), but they have not been seen
in the area in recent years (pers. Comm. R.M. (Bob) Thompson, 2004) . The area may provide
suitable habitat for a migratory sage grouse population .

Northern Goshawk

Goshawks have been found in a variety of forest ecosystems including lodgepole pine, aspen,
ponderosa pine, Douglas fir, and mixed forests throughout much of the northern hemisphere .
Goshawk nest sites are usually located in dense mature forests with relatively large trees, near
water, and on benches of relatively little slope (Graham et al . 1999). Closed canopies are
important for protection and thermal cover, and relatively open understories are important to
allow maneuverability during foraging . Data (district records) collected from the Wasatch
Plateau between 1989 and 2000 show that over 80% of goshawk nests (n = 48) are in stands with
a mixture of aspen and conifer species, with the remaining nest stands comprised of mixed-
conifer (primarily Engelmann spruce/subalpine fir) without aspen . Sixty-five percent of all nests
have been in aspen trees, with proportionally fewer in Douglas fir and spruce. Nests are often
used year after year, but nest stands usually contain a number of alternate nests . Goshawks are
sensitive to human disturbance and have abandoned nests and young due to human activities that
take place too close to their nest . In the 1980s an evaluation of 20 acre buffers around nest sites,
indicated that these small areas were not adequately protecting nest areas; in 1992 more
comprehensive management recommendations suggested that managing for 6,000 acre territories
to protect nest sites and provide adequate foraging habitat was more appropriate (Graham et al .
1999) . The U.S. Fish and Wildlife Service recommends that active goshawk nests be buffered
with a 0.5 mile spatial buffer (USDI 2002e) .

Suitable goshawk habitat is often heterogeneous, which supports a broad range of prey species ;
particularly those preferred by the goshawk : small mammals and birds including rabbits,
squirrels, chipmunks, grouse, woodpeckers, jays and robins . Important forest components in
Utah include snags, multiple canopies, and down woody debris (Graham et al . 1999) .

The MLNF Land and Resources Management Plan directs that Forest Service management
activities and human uses for which the Forest issues permits be restricted within a 30 acre area
around active goshawk nests (USDA 1986) . A circular 30 acre buffer would have a radius of
approximately 645 feet . Restrictions within the 30 acre buffer around active nest sites would
normally extend from March 1 through September 30 . The U .S . Fish and Wildlife Service
recommends that no disturbing activities take place within 0 .5 mile of an active goshawk nest
from March 1 through August 15 (USDI 2002e) .
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The goshawk population on the Manti Division of the Manti-La Sal National Forest appears to
be stable. The goshawk started to become a focal species on the Manti-La Sal National Forest
(MLSNF) in the late 1980s, and the number of known goshawk territories on the Forest has
steadily increased since that time ; therefore looking at the number of known active nests over the
years would give the impression that the goshawk population on the Forest has steadily increased
since the late 80s . A better indication of how the goshawk population is doing on the Forest
would be the percent of monitored nests that were occupied each year, which is illustrated in
Graph 1 .

Graph 1. The percent of monitored goshawk nests that were occupied on the Manti Division of the Manti-La
Sal NF from 1995 through 2003 .

The percent of occupied goshawk nests has remained stable on the Wasatch Plateau with a slight
upward trend. The goshawk population on the Forest fluctuates but has remained stable since
1995 .

In order to reduce potential direct impacts to the goshawk, known goshawk territories will be
monitored prior to project implementation of project activity . If a territory is active, no project
related activity will occur within a 30-acre buffer around the active nest between March 1 and
September 30. In addition, no construction, drilling activity or commercial traffic will be
allowed within 0 .5 mile of an active goshawk nest between March 1 and August 15 ; unless a
Forest Service biologist determines that the activity would not likely lead to nest abandonment or
reduced survival of fledglings .

There are two known goshawk territories located within the proposed project area . One section
of road that is proposed for reconstruction and improvement passes within less than 300 ft . of a
nest site (active in 2004) located within one of the known goshawk territories . The proposed
Prima well site is also located within a half mile of this nest site (active in 2004) . Another
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section of road passes within approximately 1,000 ft . of a nest site (also active in 2004) within
the second goshawk territory .

Three-toed Woodpecker

Three-toed woodpeckers range across North America in northern coniferous and mixed forest
types. They are found in Engelmann spruce, sub-alpine fir, Douglas fir, grand fir, ponderosa
pine, tamarack, aspen and lodgepole pine forests (Parrish et al . 2002). Although three-toed
woodpeckers occasionally feed in live trees, they generally nest and forage in dead or dying trees
where beetle infestations are occurring . More than 75% of their diet is wood boring insect
larvae, mostly beetles, but they also eat moth larvae ; approximately 65 percent of their annual
diet and 99 percent of their winter diet is comprised of spruce beetles (Parrish et al . 2002). They
are major predators of the spruce bark beetle, especially during epidemics . They forage on a
wide variety of tree species depending on location. In Colorado, they prefer to forage on old-
growth and mature trees. In recent years in Utah, population peaks seem to follow spruce bark
beetle infestations in mature spruce/fir forests . Fire or insect killed trees provide major food
sources, and support local increases in woodpecker numbers 3-5 years after disturbance . Snags
at least 12 inches dbh (diameter at breast height) and 15 feet in height are required for its
excavated cavities . In Utah, they nest and winter in coniferous forests, generally above 8,000 ft .
elevation, and they stay on their territories year-round (Parrish et al . 2002) .

Three-toed woodpecker populations generally fluctuate in an area based on the abundance of
their primary prey, which is the bark beetle . Beetles have already completed much of their task
in large tracts of the proposed project area and have moved on . Three-toed woodpeckers would
be expected to follow the beetles as they move to new areas . Their population (three-toed
woodpeckers) is in decline in some segments of the project area (the northern portion) and is
likely increasing in others (spruce/fir stands in the southern portion of the project area) .

Three-toed woodpeckers have been detected in the proposed project area . Since there is
currently a beetle infestation in the spruce/fir stands on East Mountain, there is an abundance of
three-toed woodpeckers in the area .

C. MANAGEMENT INDICATOR SPECIES

Rocky Mountain Elk

Elk occurred within the mountainous regions of Utah historically. However, due to unlimited
hunting, elk populations in the state diminished until 1898 when elk hunting was prohibited . Elk
transplants were initiated in 1912 and continued until 1925 . Today elk again occur within the

mountainous regions of the state, and elk populations have increased dramatically over the last
20 years . They are once again considered a big game species in Utah .
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VEGETATION TYPE

Spruce/Alpine Fir
Mixed Conifer/Douglas Fir
Aspen/Snowberry
Total Miles/Acres

ALT I

MILES

0
0

MILES

0 15
1 .27
0. 6
2.18

ALT 2

	

ALT 3A ALT 313

ACRES

0.45
3 .85
2.30
6.60

MILES

0 15
0.58
1 . 8
1 .91

ACRES

0.45
1 .76
3 .58
5.79

MILES

0 15
0 58
1 . 8
1 . 1

ACRES

0.45
1 .76
3 .58
5.79

VEGETATION TY E

Spruce/Alpine Fir
Mixed Conifer/Douglas Fir
Aspen/Snowberry
Total Miles/Acres

ALT I ALT 2 ALT 3A ALT 3B

Table 13 . Miles of road realignment and associated direct disturbance within goshawk habitat types under
each alternative of the proposed SITLA East Mountain Access project .

Table 14 . Miles of new road construction and associated direct disturbance within goshawk habitat types
under each alternative of the • ro ' osed SITLA East Mountain Access , ro'ect.

VEGETATION TYPE ALT I

	

ALT 2

	

ALT 3A ALT 313

Spruce/Alpine Fir
Mixed Conifer/Douglas Fir
Aspen/Snowberry
Total Miles/Acres

Both sections of road (proposed for reconstruction) that pass through goshawk territories are
currently narrow two-track, native surface roads. Proposed reconstruction would include
widening the road to a 14 foot travel surface and laying down an aggregate road base .

The following direct impacts could be associated with the proposed project activities listed
above :

•

	

One segment of road proposed for road reconstruction (improvement) under Alternative 2
would bisect (directly removing approximately 1 .21 acres of suitable habitat) and
open up the canopy (remove cover) through a portion of GT 1 relatively close (< 300
ft.) to an active (2004) nest (Nest 2) in the territory (GT 1) . Actions under Alternative
2 would further reduce habitat suitability in this territory (in which cover and crown
closure has already been reduced by a beetle infestation), which may lead to territory
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MILES ACRES MILES ACRES MILES ACRES MILES ACRES

0 0. 4 0.27 0. 4 0.27 0. 4 0.27
0 0 0 . 3 2 .64 0.27 1 .64
0 0.24 1 .44 0 .41 2 .47 0.36 2.18

0. 8 1 .71 0. 8 5.38 0. 7 4 9

MILES ACRES MILES ACRES MILES ACRES MILES ACRES

0 0 .24 1 .45 0.24 1 .45 0.24 1 .45
0 0.04 0.24 0.18 1 .09 0. 8 1 .09
0 0.39 2.36 0.92 5 .58 0.92 5.58

0.67 4.05 1 .34 8.12 1 .34 8.12
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abandonment .

•

	

Another segment of road proposed for road reconstruction (improvement) and
realignment under Alternative 2 would bisect (directly removing approximately 1 .51
acres of suitable habitat) and open up the canopy (remove cover) through a portion of
GT 2. If timing restrictions (listed below) are adhered to, the territory would likely
remain viable .

•

	

The proposed Prima exploration drill site would not directly remove suitable goshawk
habitat; however if construction or drilling activities occur within restricted time
periods (specified below), there could be direct impacts on goshawk breeding and
nesting activity .

In order to reduce potential direct impacts to the goshawk, known goshawk territories will be
monitored prior to project implementation of project activity . If a territory is active, no project
related activity, commercial traffic or snow removal would be allowed within a 30-acre buffer
around the active nest between March 1 and September 30. In addition, no construction, drilling
activity, commercial traffic or snow removal would be allowed within 0 .5 mile of an active
goshawk nest between March 1 and August 15 ; unless a Forest Service biologist determines that
the activity would not likely lead to nest abandonment or reduce survival of fledglings .

Indirect Effects : Under Alternative 2, potential indirect affects on the goshawk could include :
1) Indirect impacts on suitable goshawk habitat during road reconstruction, road realignment,
new road construction and commercial traffic . 2) Indirect impacts caused by increased
disturbance within goshawk habitat as new and reconstructed (improved) roads attract more
people to the area; this could include increased disturbance from human activity within nesting,
perching, roosting and foraging habitat .

Under alternative 2, there would be indirect impacts to goshawk habitat along routes proposed
for reconstruction, realignment, and new road construction ; indirect impacts could be associated
with construction activity along these routes, or attributed to increased traffic along the new and
improved routes . Road reconstruction would indirectly impact approximately 697 acres (see
Table 15) of potentially suitable goshawk habitat (approximately 170 acres within known
goshawk territories; GT 1 and GT 2) . Road realignment and new road construction would
indirectly impact approximately 304 acres (see Table 16) of potentially suitable goshawk habitat
(approximately 117 acres in a known goshawk territory ; GT 2). A total of approximately 1001
acres (approximately 287 acres within known goshawk territories) of potentially suitable
goshawk habitat would be indirectly impacted during road reconstruction, road realignment and
new road construction.

Table 15 . Acres of direct and indirect disturbance within goshawk habitat along reconstructed roads under
each alternative of the SITLA Access on East Mountain project . Existing roads that would be impacted by
proposed actions under alternative 2 were used to calculate existing direct and indirect impacts for alternative
1 .
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Table 16 . Acres of direct and indirect disturbance within goshawk habitat along new roads and realigned
roads under each alternative of the SITLA Access on East Mountain project .

VEGETATION TYPE ALT I ALT 2 ALT 3A ALT 3B

Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the goshawk in the area include :

•

	

Past and future coal exploration drilling on East Mountain can cause short-term impacts
within suitable goshawk habitat . Coal exploration drilling on East Mountain has
generally been low impact helicopter drilling, which does not alter goshawk habitat ;
impacts within goshawk habitat only occur for short periods (approximately one week)
while holes are being drilled . Potential impacts to goshawks within disturbance areas are
reduced by surveying impacted areas prior to project implementation, and excluding
project activity within 0 .5 mile of active nest sites ; therefore coal exploration drilling is
not expected to appreciably impact goshawks or their habitat .

•

	

Past and future gas exploration drilling and gas production have the potential to impact
the goshawk if it occurs in or near suitable goshawk habitat. Since the amount and
location of future gas exploration drilling, and gas production depends on a number of
factors (including the quantity of gas resources available in the area), impacts from those
future activities cannot be quantified at this time . Affects of these management activities
will have to be analyzed as the need arises ; potential impacts can be minimized by
insuring that they do not appreciably alter or affect goshawk habitat .

•

	

Dispersed recreational activity has the potential to directly impact the goshawk and their
habitat by increasing human activity in the area . Recreational activity is relatively light
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during winter and spring, increasing during summer becoming relatively heavy during
hunting season. Impacts from recreational activity are unknown and probably variable ;
impacts could range from altering the foraging activity of a goshawk to causing mortality
or nest failure. However, it is expected that impacts from recreational activity generally
have not extended beyond causing occasional disturbance to foraging goshawks in the
area. Improved roads under Alternative 2 are likely to draw more recreational users to
the area, which would increase potential impacts to goshawks and goshawk habitat on
East Mountain.

Current recreational use on East Mountain is estimated a 15 persons at one time
(PAOT's) per day on weekends from June through mid-August, and 4 PAOT's per day
Monday through Thursday. Once archery, muzzleloader, and deer and elk general
seasons start, PAOT's increase to approximately 60 per day during weekends and 10
PAOT's per day during weekdays . Use is projected to increase to 40 PAOT's per day on
weekends (June through mid-August) and to 120 PAOT's per day during the hunting
seasons . Monday through Thursday use is projected to remain unchanged .

In order to reduce potential impacts to the goshawk from increased recreational use in the
area, dispersed recreational camping should not be allowed within suitable goshawk
habitat .

•

	

SITLA timber harvest on State managed land (northern SITLA sections 2 and 36) could
directly impact goshawks by removing or degrading suitable nest or forage habitat on
State managed land on East Mountain and increasing traffic in or near suitable goshawk
habitat. The timber sale has the potential to affect the following types and amounts of
habitat plus whatever is needed for skidding and loading : 161 acres of aspen/mixed
conifer, 123 acres of spruce/fir, and 147 acres of mixed conifer/Douglas fir . Increased
traffic during timber harvest would also cause increased disturbance in potentially
suitable goshawk habitat along travel routes . A total of approximately 431 acres of
potentially suitable goshawk habitat could be removed.

Three-toed Woodpecker

Direct Effects: Under Alternative 2, approximately 12 .36 acres (see Tables 5, 6 and 7) of
potentially suitable three-toed woodpecker habitat would be removed for road reconstruction,
road realignment and new road construction .

Indirect Effects: Under Alternative 2, there could be indirect impacts to three-toed woodpeckers
and their habitat along routes proposed for reconstruction, realignment, and new road
construction; indirect impacts could be associated with construction activity along these routes,
or attributed to increased traffic along the new and improved routes . Proposed actions in this
alternative could indirectly impact approximately 1001 acres of potentially suitable three-toed
woodpecker habitat .

Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the three-toed woodpecker in the area include
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•

	

Timber harvest specifications for the SITLA timber harvest are not currently known, but
could directly impact the three-toed woodpecker by removing or degrading up to
approximately 431 acres of suitable habitat on State managed land on East Mountain .

•

	

Dispersed recreational use on East Mountain likely displaces foraging three-toed
woodpeckers from localized areas periodically for short periods of time . However, it
is not expected that recreational use permanently displaces woodpeckers from the
area; recreational use is not likely to appreciably impact the three-toed woodpecker
population in the area .

3. MANAGEMENT INDICATOR SPECIES

Rocky Mountain Elk and Mule Deer

Potential impacts to deer and elk are likely to be similar, therefore analysis of effects for these
two species are lumped together .

Direct Effects: Under alternative 2, the following amounts and types of habitat would be
removed for road reconstruction, road realignment and new road construction :

•

	

2.17 acres of spruce/alpine fir
•

	

4.09 acres of mixed conifer
•

	

0.53 acres of limber pine
•

	

6.10 acres of aspen
•

	

7.42 acres of high mountain brush
•

	

8 .49 acres of high/mid elevation perennial forbs
•

	

0.0 acres of high elevation perennial grassland
•

	

0 .0 acres of big mountain sagebrush
•

	

0 .0 acres of mountain mahogany

The total amount of potentially suitable elk habitat removed under alternative 2 would be
approximately 28 .8 acres. Elk are known to calve in the proposed project area on East
Mountain. In general, the aspen dominated areas could be expected to provide suitable elk
calving habitat ; approximately 6.1 acres of this habitat type would be removed under Alternative
2 .

Indirect Effects: Affects of roads extend out beyond the actual direct affects to habitat . Indirect
affects were calculated by using an average disturbance distance of 1/4 mile from the center of the
roadway. The following amounts and types of habitat would be indirectly affected by proposed
new road construction under alternative 2 :

•

	

137.6 acres of spruce/alpine fir
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The total amount of potentially suitable elk habitat that could be indirectly impacted under
alternative 2 would be approximately 2032 acres . Approximately 445 acres of suitable elk
calving habitat would be indirectly affected by proposed actions under Alternative 2 .

Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on deer and elk in the area include :

•

	

Dispersed recreational activity has the potential to directly impact deer and elk by
increasing human activity in the area . Use is relatively light during winter and spring,
increasing during summer becoming relatively heavy during hunting season . The
greatest impacts are likely to result from hunting in the area ; potential short term impacts
of hunting and related activities may include displacing deer and elk on a relatively large
area of the landscape, and impacts may include mortality for individual deer or elk .
Beneficial impacts of hunting may include trimming herds to prevent overpopulation and
burdening area habitats beyond their carrying capacity .

•

	

SITLA timber harvest on State managed land could directly impact deer and elk by
removing or degrading cover habitat on State managed land on East Mountain . The
timber sale has the potential to affect the following types and amounts of habitat plus
whatever is needed for skidding and loading : 161 acres of aspen/mixed conifer, 123
acres of spruce/fir, and 147 acres of mixed conifer/Douglas fir. Increased traffic during
timber harvest would also cause increased disturbance in potentially suitable deer and elk
habitat along travel routes . Beneficial affects may include reducing conifer
encroachment in aspen stands, and reducing fuels build up in conifer stands .

•

	

Livestock grazing on East Mountain . There are cattle grazing allotments in the proposed
project area. Grazing on these allotments can occur from 1 July to 30 September each
year, but has been reduced in recent years . Grazing is not expected to be an appreciable
competing factor for deer and elk in the vicinity of the proposed project (J. Healy, pers .
comm.) .

In order to reduce impacts to elk on East Mountain, proposed project activities should not occur
in or near suitable elk calving habitat between May 1 and July 5 .

Northern Goshawk

Direct Effects: Under Alternative 2, potential direct affects to the goshawk would include : 1)
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removal of suitable goshawk nest, forage and cover habitat during road reconstruction,
realignment, and new road construction; 2) project activity related disturbance to foraging
goshawks in areas where there is suitable habitat ; 3) project related activity disturbance to
nesting goshawks in the area .

There are two known goshawk territories located within the proposed project area . Proposed
project activities under Alternative 2 have the potential to impact both of these territories :

•

	

One section of road (that is proposed for reconstruction and improvement under
Alternative 2) passes within less than 300 ft . of a nest site (Nest 2, which is active in
2004) located within one of the known goshawk territories (GT 1) in the project area .
Proposed road construction activities occurring between March 1 and September 30
could cause nest abandonment or reduced survival potential for fledglings .

•

	

Another section of road (that is proposed for reconstruction and improvement under
Alternative 2) passes within approximately 1,000 ft . of a nest site (Nest 1, which was
found in 2004, and is active this year) within the second goshawk territory (GT 2) in
the project area. Proposed road construction activities occurring between March 1 and
August 15 could cause nest abandonment or reduced survival potential for fledglings .

•

	

The proposed Prima well site is located within less than a half mile of Nest 2 in GT 1 .
Proposed construction and drilling activities at this site occurring between March 1
and August 15 could cause nest abandonment or reduced survival potential for
fledglings .

Under Alternative 2, there would be 2 .18 miles of road reconstruction (see Table 12) through
suitable goshawk habitat, which would remove approximately 6 .6 acres of habitat (1 .61 acres
within known goshawk territories ; 1 .21 acres in GT 1 and 0 .4 acres in GT 2) ; there would be
0.67 miles of road realignment (see Table 13) through suitable goshawk habitat, which would
remove approximately 4.05 acres of habitat (1 .11 acres within a known goshawk territory; GT
2); and there would be 0.28 miles of new road construction (see Table 14) through suitable
goshawk habitat, which would remove approximately 1 .71 acres of habitat (none in known
goshawk territories) . A total of approximately 12 .36 acres (2 .72 acres within goshawk
territories ; 1 .21 acres in GT 1 and 1 .51 acres in GT 2) of potentially suitable goshawk habitat
would be removed during road reconstruction, road realignment and new road construction.

The spruce bark beetle has killed/or is killing spruce trees in most of the spruce/fir and mixed
conifer stands in this area of East Mountain . There is more than 95% large tree (>12 inch dbh)
mortality within the goshawk territories . Canopy closure (cover) and forest density in the area
has been appreciably reduced. Most of the large dead trees are still standing, but they have lost
most of their needles. Crown cover in the stand is provided mostly by needleless dead conifer
limbs. The area continues (in 2004) to support a relative abundance of goshawk prey ; although
the composition of the prey base has likely changed as a result of the beetle infestation (ie : an
increase in the three-toed woodpecker population in the area, and a decrease in the red squirrel
population). Some of the dead trees in the stand have already fallen, and over the next several
years most of the remaining standing dead will likely fall ; at some point in the near future the
stand likely would no longer provide sufficient cover habitat for goshawks. However, the area
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still provides suitable goshawk nesting and foraging habitat ; two young fledged from each of the
territories in the proposed project area in 2004 .

Both sections of road (proposed for reconstruction) that pass through goshawk territories are
currently narrow two-track, native surface roads . Proposed reconstruction would include
widening the road to a 14 foot travel surface and laying down an aggregate road base .

The following direct impacts could be associated with the proposed project activities listed
above :

•

	

One segment of road proposed for road reconstruction (improvement) under Alternative 2
would bisect (directly removing approximately 1 .21 acres of suitable habitat) and
open up the canopy (remove cover) through a portion of GT 1 relatively close (< 300
ft.) to an active (2004) nest (Nest 2) in the territory (GT 1) . Actions under Alternative
2 would further reduce habitat suitability in this territory (in which cover and crown
closure has already been reduced by a beetle infestation), which may lead to territory
abandonment.

•

	

Another segment of road proposed for road reconstruction (improvement) and
realignment under Alternative 2 would bisect (directly removing approximately 1 .51
acres of suitable habitat) and open up the canopy (remove cover) through a portion of
GT 2. If timing restrictions (listed below) are adhered to, the territory would likely
remain viable .

•

	

The proposed Prima exploration drill site would not directly remove suitable goshawk
habitat ; however if construction or drilling activities occur within restricted time
periods (specified below), there could be direct impacts on goshawk breeding and
nesting activity .

In order to reduce potential direct impacts to the goshawk, known goshawk territories will be
monitored prior to project implementation of project activity . If a territory is active, no project
related activity, commercial traffic or snow removal would be allowed within a 30-acre buffer
around the active nest between March 1 and September 30 . In addition, no construction, drilling
activity, commercial traffic or snow removal would be allowed within 0 .5 mile of an active
goshawk nest between March 1 and August 15 ; unless a Forest Service biologist determines that
the activity would not likely lead to nest abandonment or reduce survival of fledglings .

Indirect Effects,: Under Alternative 2, potential indirect affects on the goshawk could include :
1) Indirect impacts on suitable goshawk habitat during road reconstruction, road realignment,
new road construction and commercial traffic . 2) Indirect impacts caused by increased
disturbance within goshawk habitat as new and reconstructed (improved) roads attract more
people to the area; this could include increased disturbance from human activity within nesting,
perching, roosting and foraging habitat .

Under alternative 2, there would be indirect impacts to goshawk habitat along routes proposed
for reconstruction, realignment, and new road construction ; indirect impacts could be associated
with construction activity along these routes, or attributed to increased traffic along the new and
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improved routes. Road reconstruction would indirectly impact approximately 697 acres (see
Table 15) of potentially suitable goshawk habitat (approximately 170 acres within known
goshawk territories; GT 1 and GT 2). Road realignment and new road construction would
indirectly impact approximately 304 acres (see Table 16) of potentially suitable goshawk habitat
(approximately 117 acres in a known goshawk territory ; GT 2). A total of approximately 1001
acres (approximately 287 acres within known goshawk territories) of potentially suitable
goshawk habitat would be indirectly impacted during road reconstruction, road realignment and
new road construction .

Cumulative effects : Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the goshawk in the area include :

•

	

Past and future coal exploration drilling on East Mountain can cause short-term impacts
within suitable goshawk habitat. Coal exploration drilling on East Mountain has
generally been low impact helicopter drilling, which does not alter goshawk habitat ;
impacts within goshawk habitat only occur for short periods (approximately one week)
while holes are being drilled . Potential impacts to goshawks within disturbance areas are
reduced by surveying impacted areas prior to project implementation, and excluding
project activity within 0 .5 mile of active nest sites ; therefore coal exploration drilling is
not expected to appreciably impact goshawks or their habitat .

•

	

Past and future gas exploration drilling and gas production have the potential to impact
the goshawk if it occurs in or near suitable goshawk habitat . Since the amount and
location of future gas exploration drilling, and gas production depends on a number of
factors (including the quantity of gas resources available in the area), impacts from those
future activities cannot be quantified at this time . Affects of these management activities
will have to be analyzed as the need arises ; potential impacts can be minimized by
insuring that they do not appreciably alter or affect goshawk habitat .

•

	

Dispersed recreational activity has the potential to directly impact the goshawk and their
habitat by increasing human activity in the area. Recreational activity is relatively light
during winter and spring, increasing during summer becoming relatively heavy during
hunting season. Impacts from recreational activity are unknown and probably variable ;
impacts could range from altering the foraging activity of a goshawk to causing mortality
or nest failure . However, it is expected that impacts from recreational activity generally
have not extended beyond causing occasional disturbance to foraging goshawks in the
area. Improved roads under Alternative 2 are likely to draw more recreational users to
the area, which would increase potential impacts to goshawks and goshawk habitat on
East Mountain .

Current recreational use on East Mountain is estimated a 15 persons at one time
(PAOT's) per day on weekends from June through mid-August, and 4 PAOT's per day
Monday through Thursday . Once archery, muzzleloader, and deer and elk general
seasons start, PAOT's increase to approximately 60 per day during weekends and 10
PAOT's per day during weekdays . Use is projected to increase to 40 PAOT's per day on
weekends (June through mid-August) and to 120 PAOT's per day during the hunting
seasons. Monday through Thursday use is projected to remain unchanged .
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0 In order to reduce potential impacts to the goshawk from increased recreational use in the
area, dispersed recreational camping should not be allowed within suitable goshawk
habitat.

•

	

SITLA timber harvest on State managed land (northern SITLA sections 2 and 36) could
directly impact goshawks by removing or degrading suitable nest or forage habitat on
State managed land on East Mountain and increasing traffic in or near suitable goshawk
habitat. The timber sale has the potential to affect the following types and amounts of
habitat plus whatever is needed for skidding and loading : 161 acres of aspen/mixed
conifer, 123 acres of spruce/fir, and 147 acres of mixed conifer/Douglas fir . Increased
traffic during timber harvest would also cause increased disturbance in potentially
suitable goshawk habitat along travel routes . A total of approximately 431 acres of
potentially suitable goshawk habitat could be removed .

Golden Eagle

Direct and Indirect Effects : There are a number of golden eagle nest sites located within the
proposed project area, and there is one golden eagle nest site located approximately 1 .8 miles
from an area where project related activity would occur under Alternative 2 ; this nest was not
active in 2004. The proposed project will not directly affect this nest site or any other golden
eagle nest habitat . Golden eagles may forage in the vicinity of the proposed project ; therefore the
project could directly impact foraging eagles or their prey . These direct impacts may include
diverting foraging eagle from the area during project implementation, and removal of forage and
prey habitat during road reconstruction . Preferred prey habitat may include edge along high
mountain brush habitat, high/mid elevation perennial forb habitat, and high elevation perennial
grassland habitat . Under alternative 2, direct impacts to potential golden eagle forage habitats
would total approximately 15.9 acres, and indirect impacts would total approximately 1002
acres .

Cumulative Effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the golden eagle or their prey habitat in the
area include: coal exploration drilling on East Mountain, gas/exploration production on East
Mountain, dispersed recreational activity on East Mountain, SITLA timber harvest on State
managed land on East Mountain .

The cumulative affects of these management actions and proposed actions under Alternative 2
would total : removal of approximately 46 acres of suitable forage and prey habitat, and indirect
disturbance over approximately 3345 acres of forage and prey habitat .

Macroinvertebrates (Aquatic Insects)

Direct and Indirect Effects : The project area encompasses the heads of Blind and Crandall
Canyons; however proposed actions under Alternative 2 would not likely impact these streams
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or any other macroinvertebrate habitat . Therefore, proposed actions under Alternative 2 would
not directly or indirectly affect macroinvertebrates .

Cumulative Effec Since proposed actions under this alternative would not likely directly or
indirectly affect aquatic macroinvertebrates, no cumulative affects would accrue to these species
as a result of actions under Alternative 2 .

4. PRIORITY MIGRATORY BIRD SPECIES

Virginia's Warbler

Direct and Indirect Effects : Virginia's warblers are not known to nest on the Manti Division of
the Manti-La Sal National Forest; however there is habitat on the Forest that could be considered
suitable nesting habitat . Proposed actions under Alternative 2 would not impact this species
preferred nesting habitat . Therefore, Alternative 2 actions are not likely to have appreciable
direct or indirect impacts on this species .

Cumulative Effects : Since proposed actions under this alternative would not likely have direct
or indirect affects on the black rosy-finch, no cumulative affects would accrue to this species as a
result of actions under Alternative 2 .

Black Rosy-Finch

Direct and Indirect Effects : There is no preferred black rosy-finch nesting habitat (inaccessible
vertical cliffs), and there is no suitable nesting habitat (rocky talus slopes) in the project area that
would be impacted by proposed actions under Alternative 2 black rosy-finch ; therefore the
proposed actions under Alternative 2 would not likely have direct or indirect impacts on the
black rosy-finch .

Cumulative Effects : Since proposed actions under this alternative would not likely directly or
indirectly affect the black rosy-finch, no cumulative affects would accrue to this species as a
result of actions under Alternative 2 .

C. ALTERNATIVE 3a (Modified Access Routes)

1 . Threatened and Endangered Species

Bald Eagle

Direct and Indirect Effects : There are no landscape characteristics in the vicinity of proposed
project activity under Alternative 3a that would attract bald eagles to the area ; the project area is
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0 not known or expected to be used by nesting, wintering or foraging bald eagles, and the proposed
actions under Alternative 3a would not impact bald eagle nest, forage or winter habitat .
However, bald eagles may occur incidentally while in transition during migration or dispersal
during late fall or early winter months . These occurrences would only be incidental and of short
duration, therefore proposed actions under Alternative 3a are not likely to have appreciable
direct or indirect impacts on the bald eagle .

Cumulative Effects : Since proposed actions under this alternative would not likely exert
noticeable direct or indirect affects on the bald eagle, no cumulative affects would accrue to this
species as a result of actions under alternative 3a .

Canada Lynx

Direct and Indirect Effects : The one recent lynx detection (2001) on the Wasatch Plateau was
located approximately 15 miles from the proposed SITLA Access on East Mountain project area .
The detection occurred in a fairly dense north facing mixed conifer stand that spreads over a
relatively large area (approx . 20 sq . miles) of the landscape . There are fairly dense mixed
conifer stands on north and east facing slopes in the proposed project area, but occur as relatively
small (< 3 sq . miles) isolated stands . These stands provide pockets of mature forest that have
characteristics of suitable lynx habitat ; however there are no large (at least 20 sq . miles),
relatively contiguous mature conifer stands in the vicinity of proposed actions under Alternative
3a. Even larger tracts (home ranges for male lynx generally are greater than 61 sq . miles
(Squires 2002)) of suitable habitat would be required to support a breeding population of lynx .
Despite continued surveys and attempts to locate lynx on the Manti-La Sal National Forest, there
have been no additional detections on the Wasatch Plateau . Since there are no large tracts of
continuous dense conifer forest stands in the vicinity of proposed actions under Alternative 3a, it
is not likely that this area of the Forest would support lynx . Therefore, proposed actions under
Alternative 3a would not likely directly or indirectly affect the lynx .

Cumulative effects: Since the proposed actions under this alternative would not likely directly
or indirectly affect the lynx, no cumulative affects would accrue to this species as a result of
actions under Alternative 3a .

2. SENSITIVE SPECIES

Spotted Bat

Direct and Indirect Effects : The proposed project is located above the roosting elevation range
of this species, therefore actions under Alternative 3a would not likely directly or indirectly
impact roosting habitat for this species . Proposed actions would occur near the upper foraging
elevation range of the spotted bat ; however project activity would occur during daylight hours,
which would not likely affect this nighttime foraging species . Therefore, actions under this
alternative would not likely directly or indirectly impact the spotted bat .

Wildlife Resources Report for the School Institutional Trust Lands Administration (SITLA) Access on East Mountain Proiect 48



0

0

Cumulative Effects : Since the proposed actions under this alternative would not likely directly
or indirectly affect the spotted bat, no cumulative affects would accrue to this species as a result
of actions under Alternative 3a .

Townsend's Big-eared Bat

Direct and Indirect Effects : The project area does not provide suitable roosting habitat for this
species; therefore the proposed project would not directly or indirectly impact this species' roost
habitat. The area in and around the proposed project area provides potentially suitable
Townsend's big-eared bat foraging habitat, however there are no suitable roost sites in the
vicinity of proposed project activities under Alternative 3a, and this bat generally does not move
over long distances from roosts to forage sites . Therefore, the proposed actions under
Alternative 3a would not likely have direct or indirect impacts on the Townsend's big-eared bat .

Cumulative Effects : Since proposed actions under this alternative would not likely directly or
indirectly affect the Townsend's big-eared, no cumulative affects would accrue to this species as
a result of actions under Alternative 3a .

Greater Sage Grouse

Direct Effects : Under Alternative 3a, potential direct affects to the greater sage grouse would
include removal of sagebrush habitat during reconstruction and realignment of existing roads .
Approximately 8 .94 acres (see Tables 5 and 6) of potentially suitable sage grouse habitat would
be removed under this alternative. Even though the area does provide potentially suitable sage
grouse habitat, elevation and snow pack likely limits its usefulness to sage grouse during the
breeding season ; spring snow pack likely prevents lekking and breeding in this area of the
Forest. The area may provide suitable habitat for a migratory sage grouse population . Since
sage grouse are not known to occur in areas impacted by proposed Alternative 3a actions, there
would be no direct impacts to populations of this species .

Indirect Effects: Under alternative 3a, there would be indirect impacts to sage grouse habitat
along routes proposed for reconstruction, realignment, and new road construction; indirect
impacts could be associated with construction activity along these routes, or attributed to
increased traffic along the new and improved routes. Approximately 835 acres (see Tables 9 and
10) of potentially suitable sage grouse habitat could be indirectly impacted by proposed actions
under this alternative .

Cumulative Effects : Past, present or reasonably foreseeable future actions that could add
cumulatively to the impacts of the proposed actions under Alternative 3a include : dispersed
recreational activity on East Mountain, livestock grazing on East Mountain, power line
installation and maintenance .

•

	

Livestock Grazing on East Mountain may have impacted sagebrush habitat on East
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Mountain, however the sagebrush habitat in the vicinity of the proposed project appears
to be healthy and not substantially degraded .

•

	

A power line passes through a potion (0 .53 miles) of the sagebrush habitat on East
Mountain, and power line installation and maintenance has impacted sagebrush habitat in
the proposed project area . Approximately 3 .2 acres of sagebrush habitat was removed
during power line installation .

Northern Goshawk

Direct Effects : Under Alternative 3a, potential direct affects to the goshawk would include : 1)
removal of potentially suitable goshawk nest, forage and cover habitat as existing roads are
widened and realigned, and new roads are constructed ; and 2) project activity related disturbance
to foraging goshawks in areas where there is suitable habitat . 3) Project related activity
disturbance to nesting goshawks in the area .

There are two known goshawk territories located within the proposed project area . Proposed
project activities under Alternative 3a have the potential to impact both of these territories :

•

	

The proposed drill site for the Prima exploration/production well is located within less
than a half mile of a nest (Nest 2, which is active in 2004) in one of the known
goshawk territories (GT 1) on East Mountain . Drilling activities at this site between
March 1 and August 15 could cause nest failure .

•

	

One section of road (that is proposed for reconstruction under Alternative 3a) passes
within approximately 1,000 ft. of a nest site (Nest 1, which was found in 2004 and is
active this year) within one of the goshawk territories (GT 2) . This section of road is
currently a narrow two-track, native surface road . Proposed reconstruction would
include widening the road to a 14 foot travel surface and laying down an aggregate
road base .

Under alternative 3a, there would be 1 .91 miles of road reconstruction (see Table 12) through
suitable goshawk habitat, which would remove approximately 5 .79 acres of habitat (0 .4 acres
within a known goshawk territory GT 2) ; there would be 1 .34 miles of road realignment (see
Table 13) through suitable goshawk habitat, which would remove approximately 8 .12 acres of
habitat (approximately 1 .11 acres within a known goshawk territory ; GT 2); and there would be
0.88 miles of new road construction (see Table 14) through suitable goshawk habitat, which
would remove approximately 5 .38 acres of habitat . A total of approximately 19 .29 acres of
potentially suitable goshawk habitat (1 .51 acres within a known goshawk territory ; GT 2) would
be removed during road reconstruction, road realignment and new road construction .

The spruce bark beetle has killed/or is killing spruce trees in most of the spruce/fir and mixed
conifer stands in this area of East Mountain. There is more than 95% large tree (>12 inch dbh)
mortality within the goshawk territories . Canopy closure (cover) and forest density in the area
has been appreciably reduced . Most of the large dead trees are still standing, but they have lost
most of their needles. Crown cover in the stand is provided mostly by needleless dead conifer
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0 limbs. The area continues (in 2004) to support a relative abundance of goshawk prey ; although
the composition of the prey base has likely changed as a result of the beetle infestation (ie : an
increase in the three-toed woodpecker population in the area, and a decrease in the red squirrel
population). Some of the dead trees in the stand have already fallen, and over the next several
years most of the remaining standing dead will likely fall ; at some point in the near future the
stand likely would no longer provide sufficient cover habitat for goshawks . However, the area
still provides suitable goshawk nesting and foraging habitat ; two young fledged from each of the
territories in the proposed project area in 2004 .

The following direct impacts could be associated with the proposed project activities listed
above :

•

	

The proposed Prima exploration drill site would not directly remove suitable goshawk
habitat; however if construction or drilling activities occur within restricted time
periods (listed below), there could be direct impacts on goshawk breeding and nesting
activity .

•

	

The section of road proposed for road reconstruction (improvement) and realignment
under Alternative 3a would bisect (directly removing approximately 1 .51 acres of
suitable habitat) and open up the canopy (remove cover) through a portion of a
goshawk territory (GT 2). If timing restrictions (specified below) are adhered to, the
territory would likely remain viable .

In order to reduce potential direct impacts to the goshawk, known goshawk territories will be
monitored prior to project implementation of project activity . If a territory is active, no project
related activity, commercial traffic or snow removal would be allowed within a 30-acre buffer
around the active nest between March 1 and September 30. In addition, no construction, drilling
activity, commercial traffic or snow removal would be allowed within 0 .5 mile of an active
goshawk nest between March 1 and August 15 ; unless a Forest Service biologist determines that
the activity would not likely lead to nest abandonment or reduced survival of fledglings .

Indirect Effects : Under Alternative 3a, potential indirect affects to the goshawk could include :
1) Indirect impacts on suitable goshawk habitat during road reconstruction, road realignment and
new road construction . 2) Increased disturbance within goshawk habitat as new and improved
roads attract more people to the area ; this could include increased disturbance from human
activity within nesting, perching, roosting and foraging habitat .

Under alternative 3a, there would be indirect impacts to goshawk habitat along routes proposed
for reconstruction, realignment, and new road construction ; indirect impacts could be associated
with construction activity along these routes, or attributed to increased traffic along the new and
improved routes . Road reconstruction would indirectly impact approximately 612 acres (see
Table 15) of potentially suitable goshawk habitat (approximately 36 acres in a goshawk territory ;
GT 2). Road realignment and new road construction would indirectly impact approximately 710
acres (see Table 16) of potentially suitable goshawk habitat (approximately 117 acres in a
goshawk territory; GT 2). A total of approximately 1322 acres (approximately 154 acres in a
goshawk territory; GT 2) of potentially suitable goshawk habitat would be indirectly impacted
during road reconstruction, road realignment and new road construction .
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Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the goshawk in the area include :

•

	

Past and future coal exploration drilling on East Mountain can cause short-term impacts
within suitable goshawk habitat . Coal exploration drilling on East Mountain has
generally been low impact helicopter drilling, which does not alter goshawk habitat ;
impacts within goshawk habitat only occur for short periods when holes are being drilled .
Potential impacts to goshawks within disturbance areas are reduced by surveying
impacted areas prior to project implementation ; therefore coal exploration drilling is not
expected to appreciably impact goshawks or their habitat .

•

	

Past and future gas exploration drilling, and gas production have the potential to impact
the goshawk if it occurs in or near suitable goshawk habitat . Since the amount and
location of future gas exploration drilling, and gas production depends on a number of
factors (including the quantity of coal and gas resources available in the area), impacts
from those future activities cannot be quantified at this time . Affects of these
management activities will have to be analyzed as the need arises ; potential impacts can
be minimized by insuring that they do not appreciably alter or affect goshawk habitat .

•

	

Dispersed recreational activity has the potential to directly impact the goshawk and their
habitat by increasing human activity in the area. Recreational activity is relatively light
during winter and spring, increasing during summer becoming relatively heavy during
hunting season . Impacts from recreational activity are unknown and probably variable ;
impacts could range from altering the foraging activity of a goshawk to causing mortality
or nest failure . However, it is expected that impacts from recreational activity generally
have not extended beyond causing occasional disturbance to foraging goshawks in the
area. Improved roads under Alternative 2 are likely to draw more recreational users to
the area, which would increase potential impacts to goshawks and goshawk habitat on
East Mountain.

Current recreational use on East Mountain is estimated a 15 persons at one time
(PAOT's) per day on weekends from June through mid-August, and 4 PAOT's per day
Monday through Thursday. Once archery, muzzleloader, and deer and elk general
seasons start, PAOT's increase to approximately 60 per day during weekends and 10
PAOT's per day during weekdays . Use is projected to increase to 40 PAOT's per day on
weekends (June through mid-August) and to 120 PAOT's per day during the hunting
seasons. Monday through Thursday use is projected to remain unchanged .

In order to reduce potential impacts on the goshawk from increased recreational use in
the

	

area, dispersed recreational camping should not be allowed within suitable goshawk
habitat.

•

	

SITLA timber harvest on State managed land (northern SITLA sections 2 and36) could
directly impact goshawks by removing or degrading suitable nest or forage habitat on
State managed land on East Mountain and increasing traffic in or near suitable goshawk
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habitat. The timber sale has the potential to affect the following types and amounts of
habitat plus whatever is needed for skidding and loading : 161 acres of aspen/mixed
conifer, 123 acres of spruce/fir, and 147 acres of mixed conifer/Douglas fir . Increased
traffic during timber harvest would also cause increased disturbance in potentially
suitable deer and elk habitat along travel routes . A total of approximately 431 acres of
potentially suitable goshawk habitat could be removed .

Three-toed Woodpecker

Direct Effects : Under Alternative 3a, approximately 19 .29 acres (see Tables 5, 6 and 7) of
potentially suitable three-toed woodpecker habitat would be removed for road reconstruction,
road realignment and new road construction .

Indirect Effects: Under Alternative 3a, there could be indirect impacts to three-toed
woodpeckers and their habitat along routes proposed for reconstruction, realignment, and new
road construction; indirect impacts could be associated with construction activity along these
routes, or attributed to increased traffic along the new and improved routes . Proposed actions in
this alternative could indirectly impact approximately 1322 acres of potentially suitable three-
toed woodpecker habitat .

Cumulative effects : Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the three-toed woodpecker in the area include
the SITLA timber harvest on State managed land and dispersed recreation .

•

	

Timber harvest specifications for the SITLA timber harvest are not currently known, but
could directly impact the three-toed woodpecker by removing or degrading up to
approximately 431 acres of suitable habitat on State managed land on East Mountain .

•

	

Dispersed recreational use on East Mountain likely displaces foraging three-toed
woodpeckers from localized areas periodically for short periods of time . However, it
is not expected that recreational use permanently displaces woodpeckers from the
area; recreational use is not likely to appreciably impact the three-toed woodpecker
population in the area .

3. MANAGEMENT INDICATOR SPECIES

Rocky Mountain Elk and Mule Deer

Potential impacts to deer and elk are likely to be similar, therefore analysis of effects for these
two species are lumped together .

Direct Effects: Under alternative 3a, the following amounts and types of habitat would be
removed for road reconstruction, road realignment and new road construction :
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2 .17 acres of spruce/alpine fir
•

	

5 .49 acres of mixed conifer
•

	

0 .86 acres of limber pine
•

	

11 .6 acres of aspen
•

	

11 .0 acres of high mountain brush
•

	

12.1 acres of high/mid elevation perennial forbs
•

	

6.0 acres of high elevation perennial grassland
•

	

14.9 acres of big mountain sagebrush
•

	

1 .8 acres of mountain mahogany

The total amount of potentially suitable elk habitat removed under alternative 3a would be
approximately 65 .9 acres. Elk are known to calve in the proposed project area on East
Mountain. In general, the aspen dominated areas could be expected to provide suitable elk
calving habitat ; approximately 11 .6 acres of this habitat type would be removed under
Alternative 3a .

Indirect Effects: Affects of roads extend out beyond the actual direct affects to habitat . Indirect
affects were calculated by using an average disturbance distance of '/4 mile from the center of the
roadway. The following amounts and types of habitat would be indirectly affected by proposed
new road construction under alternative 3a :

The total amount of potentially suitable elk habitat that could be indirectly impacted under
alternative 3a would be approximately 3861 acres . Approximately 804 acres of suitable elk
calving habitat would be indirectly affected by proposed actions under Alternative 3a .

Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on deer and elk in the area include :

•

	

Dispersed recreational activity has the potential to directly impact deer and elk by
increasing human activity in the area . Use is relatively light during winter and spring,
increasing during summer becoming relatively heavy during hunting season . The
greatest impacts are likely to result from hunting in the area ; potential short term impacts
of hunting and related activities may include displacing deer and elk on a relatively large
area of the landscape, and impacts may include mortality for individual deer or elk .
Beneficial impacts of hunting may include trimming herds to prevent overpopulation and
burdening area habitats beyond their carrying capacity .
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SITLA timber harvest on State managed land could directly impact deer and elk by
removing or degrading cover habitat on State managed land on East Mountain . The
timber sale has the potential to affect the following types and amounts of habitat plus
whatever is needed for skidding and loading : 161 acres of aspen/mixed conifer, 123
acres of spruce/fir, and 147 acres of mixed conifer/Douglas fir . Increased traffic during
timber harvest would also cause increased disturbance in potentially suitable deer and elk
habitat along travel routes . Beneficial affects may include reducing conifer
encroachment in aspen stands, and reducing fuels build up in conifer stands .

•

	

Livestock grazing on East Mountain . There are cattle grazing allotments in the proposed
project area. Grazing on these allotments can occur from 1 July to 30 September each
year, but has been reduced in recent years . Grazing is not expected to be an appreciable
competing factor for deer and elk in the vicinity of the proposed project (J . Healy, pers .
comm.) .

In order to reduce impacts to elk on East Mountain, proposed project activities should not occur
in or near suitable elk calving habitat between May 1 and July 5 .

Northern Goshawk

Direct Effects : Under Alternative 3a, potential direct affects to the goshawk would include : 1)
removal of potentially suitable goshawk nest, forage and cover habitat as existing roads are
widened and realigned, and new roads are constructed ; and 2) project activity related disturbance
to foraging goshawks in areas where there is suitable habitat. 3) Project related activity
disturbance to nesting goshawks in the area .

There are two known goshawk territories located within the proposed project area . Proposed
project activities under Alternative 3a have the potential to impact both of these territories :

•

	

The proposed drill site for the Prima exploration/production well is located within less
than a half mile of a nest (Nest 2, which is active in 2004) in one of the known
goshawk territories (GT 1) on East Mountain . Drilling activities at this site between
March 1 and August 15 could cause nest failure .

•

	

One section of road (that is proposed for reconstruction under Alternative 3a) passes
within approximately 1,000 ft . of a nest site (Nest 1, which was found in 2004 and is
active this year) within one of the goshawk territories (GT 2) . This section of road is
currently a narrow two-track, native surface road . Proposed reconstruction would
include widening the road to a 14 foot travel surface and laying down an aggregate
road base .

Under alternative 3a, there would be 1 .91 miles of road reconstruction (see Table 12) through
suitable goshawk habitat, which would remove approximately 5 .79 acres of habitat (0 .4 acres
within a known goshawk territory GT 2) ; there would be 1 .34 miles of road realignment (see
Table 13) through suitable goshawk habitat, which would remove approximately 8 .12 acres of
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0 habitat (approximately 1 .11 acres within a known goshawk territory; GT 2); and there would be
0.88 miles of new road construction (see Table 14) through suitable goshawk habitat, which
would remove approximately 5 .38 acres of habitat . A total of approximately 19.29 acres of
potentially suitable goshawk habitat (1 .51 acres within a known goshawk territory; GT 2) would
be removed during road reconstruction, road realignment and new road construction .

The spruce bark beetle has killed/or is killing spruce trees in most of the spruce/fir and mixed
conifer stands in this area of East Mountain . There is more than 95% large tree (>12 inch dbh)
mortality within the goshawk territories . Canopy closure (cover) and forest density in the area
has been appreciably reduced . Most of the large dead trees are still standing, but they have lost
most of their needles. Crown cover in the stand is provided mostly by needleless dead conifer
limbs. The area continues (in 2004) to support a relative abundance of goshawk prey ; although
the composition of the prey base has likely changed as a result of the beetle infestation (ie : an
increase in the three-toed woodpecker population in the area, and a decrease in the red squirrel
population). Some of the dead trees in the stand have already fallen, and over the next several
years most of the remaining standing dead will likely fall ; at some point in the near future the
stand likely would no longer provide sufficient cover habitat for goshawks . However, the area
still provides suitable goshawk nesting and foraging habitat ; two young fledged from each of the
territories in the proposed project area in 2004 .

The following direct impacts could be associated with the proposed project activities listed
above :

•

	

The proposed Prima exploration drill site would not directly remove suitable goshawk
habitat; however if construction or drilling activities occur within restricted time
periods (listed below), there could be direct impacts on goshawk breeding and nesting
activity .

•

	

The section of road proposed for road reconstruction (improvement) and realignment
under Alternative 3a would bisect (directly removing approximately 1 .51 acres of
suitable habitat) and open up the canopy (remove cover) through a portion of a
goshawk territory (GT 2) . If timing restrictions (specified below) are adhered to, the
territory would likely remain viable .

In order to reduce potential direct impacts to the goshawk, known goshawk territories will be
monitored prior to project implementation of project activity . If a territory is active, no project
related activity, commercial traffic or snow removal would be allowed within a 30-acre buffer
around the active nest between March 1 and September 30. In addition, no construction, drilling
activity, commercial traffic or snow removal would be allowed within 0 .5 mile of an active
goshawk nest between March 1 and August 15 ; unless a Forest Service biologist determines that
the activity would not likely lead to nest abandonment or reduced survival of fledglings .

Indirect Effects : Under Alternative 3a, potential indirect affects to the goshawk could include :
1) Indirect impacts on suitable goshawk habitat during road reconstruction, road realignment and
new road construction . 2) Increased disturbance within goshawk habitat as new and improved
roads attract more people to the area ; this could include increased disturbance from human
activity within nesting, perching, roosting and foraging habitat .
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Under alternative 3a, there would be indirect impacts to goshawk habitat along routes proposed
for reconstruction, realignment, and new road construction; indirect impacts could be associated
with construction activity along these routes, or attributed to increased traffic along the new and
improved routes . Road reconstruction would indirectly impact approximately 612 acres (see
Table 15) of potentially suitable goshawk habitat (approximately 36 acres in a goshawk territory ;
GT 2). Road realignment and new road construction would indirectly impact approximately 710
acres (see Table 16) of potentially suitable goshawk habitat (approximately 117 acres in a
goshawk territory; GT 2) . A total of approximately 1322 acres (approximately 154 acres in a
goshawk territory; GT 2) of potentially suitable goshawk habitat would be indirectly impacted
during road reconstruction, road realignment and new road construction .

Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the goshawk in the area include :

•

	

Past and future coal exploration drilling on East Mountain can cause short-term impacts
within suitable goshawk habitat . Coal exploration drilling on East Mountain has
generally been low impact helicopter drilling, which does not alter goshawk habitat ;
impacts within goshawk habitat only occur for short periods when holes are being drilled .
Potential impacts to goshawks within disturbance areas are reduced by surveying
impacted areas prior to project implementation ; therefore coal exploration drilling is not
expected to appreciably impact goshawks or their habitat .

•

	

Past and future gas exploration drilling, and gas production have the potential to impact
the goshawk if it occurs in or near suitable goshawk habitat . Since the amount and
location of future gas exploration drilling, and gas production depends on a number of
factors (including the quantity of coal and gas resources available in the area), impacts
from those future activities cannot be quantified at this time . Affects of these
management activities will have to be analyzed as the need arises ; potential impacts can
be minimized by insuring that they do not appreciably alter or affect goshawk habitat.

•

	

Dispersed recreational activity has the potential to directly impact the goshawk and their
habitat by increasing human activity in the area . Recreational activity is relatively light
during winter and spring, increasing during summer becoming relatively heavy during
hunting season . Impacts from recreational activity are unknown and probably variable ;
impacts could range from altering the foraging activity of a goshawk to causing mortality
or nest failure . However, it is expected that impacts from recreational activity generally
have not extended beyond causing occasional disturbance to foraging goshawks in the
area. Improved roads under Alternative 2 are likely to draw more recreational users to
the area, which would increase potential impacts to goshawks and goshawk habitat on
East Mountain.

Current recreational use on East Mountain is estimated a 15 persons at one time
(PAOT's) per day on weekends from June through mid-August, and 4 PAOT's per day
Monday through Thursday. Once archery, muzzleloader, and deer and elk general
seasons start, PAOT's increase to approximately 60 per day during weekends and 10
PAOT's per day during weekdays . Use is projected to increase to 40 PAOT's per day on
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weekends (June through mid-August) and to 120 PAOT's per day during the hunting
seasons. Monday through Thursday use is projected to remain unchanged.

In order to reduce potential impacts on the goshawk from increased recreational use in
the

	

area, dispersed recreational camping should not be allowed within suitable goshawk
habitat.

•

	

SITLA timber harvest on State managed land could directly impact goshawks by
removing or degrading suitable nest or forage habitat on State managed land on East
Mountain and increasing traffic in or near suitable goshawk habitat . The timber sale has
the potential to affect the following types and amounts of habitat plus whatever is needed
for skidding and loading : 161 acres of aspen/mixed conifer, 123 acres of spruce/fir, and
147 acres of mixed conifer/Douglas fir. Increased traffic during timber harvest would
also cause increased disturbance in potentially suitable deer and elk habitat along travel
routes. A total of approximately 431 acres of potentially suitable goshawk habitat could
be removed .

Golden Eagle

Direct and Indirect Effects : There are a number of golden eagle nest sites located within the
proposed project area, and there are two golden eagle nest sites located less than one mile from
an area where project related activity would occur under Alternative 3a . The proposed project
will not directly affect these nest sites or any other golden eagle nest habitat . Golden eagles may
forage in the vicinity of the proposed project ; therefore the project could directly impact foraging
eagles or their prey. These direct impacts may include diverting foraging eagle from the area
during project implementation, and road construction may degrade prey habitat. Preferred prey
habitat may include edge along high mountain brush habitat, high/mid elevation perennial forb
habitat, high elevation perennial grassland habitat, and sagebrush habitat . Under alternative 3a,
direct impacts to potential golden eagle forage habitats would total approximately 44 .0 acres,
and indirect impacts would total approximately 2382 acres .

Cumulative Effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the golden eagle or their prey habitat in the
area include: coal exploration drilling on East Mountain, gas/exploration production on East
Mountain, dispersed recreational activity on East Mountain, SITLA timber harvest on State
managed land on East Mountain .

The cumulative affects of these management actions would likely reduce the value of golden
eagle forage habitat in the proposed project area .

Macroinvertebrates (Aquatic Insects)

Direct and Indirect Effects : The project area encompasses the heads of Blind and Crandall
Canyons ; however proposed actions under Alternative 3a would not likely impact these streams
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or any other macroinvertebrate habitat . Therefore, proposed actions under Alternative 3 would
not directly or indirectly affect macroinvertebrates .

Cumulative Effects : Since proposed actions under this alternative would not likely directly or
indirectly affect aquatic macroinvertebrates, no cumulative affects would accrue to these species
as a result of actions under Alternative 3a .

4. PRIORITY MIGRATORY BIRD SPECIES

Virginia's Warbler

Direct and Indirect Effects : Direct impacts from proposed actions under Alternative 3a would
include removal (during road realignment) of approximately 1 .76 acres of potentially suitable
Virginia's warbler habitat (mountain mahogany) . However even though there is a suitable
habitat type within the proposed project area, the proposed project would not likely appreciably
impact this species because it is not likely to breed in this area of Utah . Associated indirect
impacts to the potentially suitable habitat type in the proposed project area would extend over
approximately 92 .8 acres .

Cumulative Effects : Since the Virginia's warbler is not likely to breed in or near the proposed
project area, Alternative 3a is not likely to directly or indirectly impact this species . Therefore,
no cumulative affects would accrue to this species as a result of actions under Alternative 3a .

Black Rosy-Finch

Direct and Indirect Effects : There is no preferred black rosy-finch nesting habitat (inaccessible
vertical cliffs), and there is no suitable nesting habitat (rocky talus slopes) in the project area that
would be impacted by proposed actions under Alternative 3a black rosy-finch ; therefore the
proposed actions under Alternative 3a would not likely have direct or indirect impacts on the
black rosy-finch .

Cumulative Effects : Since proposed actions under this alternative would not likely directly or
indirectly affect the black rosy-finch, no cumulative affects would accrue to this species as a
result of actions under Alternative 3a .

D. ALTERNATIVE 3b (Modified Access Routes)

1 . Threatened and Endangered Species

Bald Eagle
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0 Direct and Indirect Effects : There are no landscape characteristics in the vicinity of proposed
project activity under Alternative 3b that would attract bald eagles to the area ; the project area is
not known or expected to be used by nesting, wintering or foraging bald eagles, and the proposed
actions under Alternative 3b would not impact bald eagle nest, forage or winter habitat .
However, bald eagles may occur incidentally while in transition during migration or dispersal
during late fall or early winter months . These occurrences would only be incidental and of short
duration, therefore proposed actions under Alternative 3a are not likely to have appreciable
direct or indirect impacts on the bald eagle .

Cumulative Effects : Since proposed actions under this alternative would not likely exert
noticeable direct or indirect affects on the bald eagle, no cumulative affects would accrue to this
species as a result of actions under alternative 3b .

Canada Lynx

Direct and Indirect Effects : The one recent lynx detection (2001) on the Wasatch Plateau was
located approximately 15 miles from the proposed SITLA Access on East Mountain project area .
The detection occurred in a fairly dense north facing mixed conifer stand that spreads over a
relatively large area (approx . 20 sq . miles) of the landscape . There are fairly dense mixed
conifer stands on north and east facing slopes in the proposed project area, but occur as relatively
small (< 3 sq . miles) isolated stands . These stands provide pockets of mature forest that have
characteristics of suitable lynx habitat ; however there are no large (at least 20 sq . miles),
relatively contiguous mature conifer stands in the vicinity of proposed actions under Alternative
3b. Even larger tracts (home ranges for male lynx generally are greater than 61 sq . miles
(Squires 2002)) of suitable habitat would be required to support a breeding population of lynx .
Despite continued surveys and attempts to locate lynx on the Manti-La Sal National Forest, there
have been no additional detections on the Wasatch Plateau . Since there are no large tracts of
continuous dense conifer forest stands in the vicinity of proposed actions under Alternative 3b, it
is not likely that this area of the Forest would support lynx. Therefore, proposed actions under
Alternative 3b would not likely directly or indirectly affect the lynx .

Cumulative effects: Since the proposed actions under this alternative would not likely directly
or indirectly affect the lynx, no cumulative affects would accrue to this species as a result of
actions under Alternative 3b .

2 . SENSITIVE SPECIES

Spotted Bat

Direct and Indirect Effects : The proposed project is located above the roosting elevation range
of this species, therefore actions under Alternative 3b would not likely directly or indirectly
impact roosting habitat for this species. Proposed actions would occur near the upper foraging
elevation range of the spotted bat ; however project activity would occur during daylight hours,
which would not likely affect this nighttime foraging species . Therefore, actions under this
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alternative would not likely directly or indirectly impact the spotted bat .

Cumulative Effects : Since the proposed actions under this alternative would not likely directly
or indirectly affect the spotted bat, no cumulative affects would accrue to this species as a result
of actions under Alternative 3b .

Townsend's Big-eared Bat

Direct and Indirect Effects : The project area does not provide suitable roosting habitat for this
species; therefore the proposed project would not directly or indirectly impact this species' roost
habitat . The area in and around the proposed project area provides potentially suitable
Townsend's big-eared bat foraging habitat, however there are no suitable roost sites in the
vicinity of proposed project activities under Alternative 3b, and this bat generally does not move
over long distances from roosts to forage sites . Therefore, the proposed actions under
Alternative 3b would not likely have direct or indirect impacts on the Townsend's big-eared bat .

Cumulative Effects : Since proposed actions under this alternative would not likely directly or
indirectly affect the Townsend's big-eared, no cumulative affects would accrue to this species as
a result of actions under Alternative 3b .

Greater Sage Grouse

Direct Effects : Under Alternative 3b, potential direct affects to the greater sage grouse would
include removal of sagebrush habitat during reconstruction and realignment of existing roads .
Approximately 8 .94 acres (see Tables 5 and 6) of potentially suitable sage grouse habitat would
be removed under this alternative. Even though the area does provide potentially suitable sage
grouse habitat, elevation and snow pack likely limits its usefulness to sage grouse during the
breeding season ; spring snow pack likely prevents lekking and breeding in this area of the
Forest. The area may provide suitable habitat for a migratory sage grouse population . Since
sage grouse are not known to occur in areas impacted by proposed Alternative 3b actions, there
would be no direct impacts to populations of this species .

Indirect Effects: Under alternative 3a, there would be indirect impacts to sage grouse habitat
along routes proposed for reconstruction, realignment, and new road construction; indirect
impacts could be associated with construction activity along these routes, or attributed to
increased traffic along the new and improved routes. Approximately 835 acres (see Tables 9 and
10) of potentially suitable sage grouse habitat could be indirectly impacted by proposed actions
under this alternative .

Cumulative Effects : Past, present or reasonably foreseeable future actions that could add
cumulatively to the impacts of the proposed actions under Alternative 3b include : dispersed
recreational activity on East Mountain, livestock grazing on East Mountain, power line
installation and maintenance .
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•

	

Livestock Grazing on East Mountain may have impacted sagebrush habitat on East
Mountain, however the sagebrush habitat in the vicinity of the proposed project appears
to be healthy and not substantially degraded .

•

	

A power line passes through a potion (0 .53 miles) of the sagebrush habitat on East
Mountain, and power line installation and maintenance has impacted sagebrush habitat in
the proposed project area . Approximately 3 .2 acres of sagebrush habitat was removed
during power line installation.

Northern Goshawk

Direct Effects: Under Alternative 3b, potential direct affects to the goshawk would include : 1)
removal of potentially suitable goshawk nest, forage and cover habitat as existing roads are
widened and realigned, and new roads are constructed ; and 2) project activity related disturbance
to foraging goshawks in areas where there is suitable habitat . 3) Project related activity
disturbance to nesting goshawks in the area .

There are two known goshawk territories located within the proposed project area . Proposed
project activities under Alternative 3b have the potential to impact both of these territories :

•

	

The proposed drill site for the Prima exploration/production well is located within less
than a half mile of a nest (Nest 2, which is active in 2004) in one of the known
goshawk territories (GT 1) on East Mountain . Drilling activities at this site between
March 1 and August 15 could cause nest failure .

•

	

One section of road (that is proposed for reconstruction under Alternative 3b) passes
within approximately 1,000 ft. of a nest site (Nest 1, which was found in 2004 and is
active this year) within one of the goshawk territories (GT 2) . This section of road is
currently a narrow two-track, native surface road . Proposed reconstruction would
include widening the road to a 14 foot travel surface and laying down an aggregate
road base .

Under alternative 3b, there would be 1 .91 miles of road reconstruction (see Table 12) through
suitable goshawk habitat, which would remove approximately 5 .79 acres of habitat (0 .4 acres
within a known goshawk territory GT 2) ; there would be 1 .34 miles of road realignment (see
Table 13) through suitable goshawk habitat, which would remove approximately 8 .12 acres of
habitat (approximately 1 .11 acres within a known goshawk territory ; GT 2); and there would be
0.67 miles of new road construction (see Table 14) through suitable goshawk habitat, which
would remove approximately 4 .09 acres of habitat. A total of approximately 18 .0 acres of
potentially suitable goshawk habitat (1 .51 acres within a known goshawk territory ; GT 2) would
be removed during road reconstruction, road realignment and new road construction .

The spruce bark beetle has killed/or is killing spruce trees in most of the spruce/fir and mixed
conifer stands in this area of East Mountain . There is more than 95% large tree (>12 inch dbh)
mortality within the goshawk territories . Canopy closure (cover) and forest density in the area
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has been appreciably reduced. Most of the large dead trees are still standing, but they have lost
most of their needles. Crown cover in the stand is provided mostly by needleless dead conifer
limbs . The area continues (in 2004) to support a relative abundance of goshawk prey ; although
the composition of the prey base has likely changed as a result of the beetle infestation (ie : an
increase in the three-toed woodpecker population in the area, and a decrease in the red squirrel
population). Some of the dead trees in the stand have already fallen, and over the next several
years most of the remaining standing dead will likely fall ; at some point in the near future the
stand likely would no longer provide sufficient cover habitat for goshawks . However, the area
still provides suitable goshawk nesting and foraging habitat ; two young fledged from each of the
territories in the proposed project area in 2004 .

The following direct impacts could be associated with the proposed project activities listed
above :

•

	

The proposed Prima exploration drill site would not directly remove suitable goshawk
habitat; however if construction or drilling activities occur within restricted time
periods (listed below), there could be direct impacts on goshawk breeding and nesting
activity .

•

	

The section of road proposed for road reconstruction (improvement) and realignment
under Alternative 3b would bisect (directly removing approximately 1 .51 acres of
suitable habitat) and open up the canopy (remove cover) through a portion of a
goshawk territory (GT 2). If timing restrictions (specified below) are adhered to, the
territory would likely remain viable .

In order to reduce potential direct impacts to the goshawk, known goshawk territories will be
monitored prior to project implementation of project activity . If a territory is active, no project
related activity, commercial traffic or snow removal would be allowed within a 30-acre buffer
around the active nest between March 1 and September 30 . In addition, no construction, drilling
activity, commercial traffic or snow removal would be allowed within 0 .5 mile of an active
goshawk nest between March 1 and August 15 ; unless a Forest Service biologist determines that
the activity would not likely lead to nest abandonment or reduced survival of fledglings .

Indirect Effects : Under Alternative 3b, potential indirect affects to the goshawk could include :
1) Indirect impacts on suitable goshawk habitat during road reconstruction, road realignment and
new road construction . 2) Increased disturbance within goshawk habitat as new and improved
roads attract more people to the area ; this could include increased disturbance from human
activity within nesting, perching, roosting and foraging habitat .

Under alternative 3b, there would be indirect impacts to goshawk habitat along routes proposed
for reconstruction, realignment, and new road construction ; indirect impacts could be associated
with construction activity along these routes, or attributed to increased traffic along the new and
improved routes . Road reconstruction would indirectly impact approximately 612 acres (see
Table 15) of potentially suitable goshawk habitat (approximately 36 acres in a goshawk territory ;
GT 2) . Road realignment and new road construction would indirectly impact approximately 710
acres (see Table 16) of potentially suitable goshawk habitat (approximately 117 acres in a
goshawk territory; GT 2). A total of approximately 1322 acres (approximately 154 acres in a
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goshawk territory; GT 2) of potentially suitable goshawk habitat would be indirectly impacted
during road reconstruction, road realignment and new road construction .

Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the goshawk in the area include :

•

	

Past and future coal exploration drilling on East Mountain can cause short-term impacts
within suitable goshawk habitat . Coal exploration drilling on East Mountain has
generally been low impact helicopter drilling, which does not alter goshawk habitat ;
impacts within goshawk habitat only occur for short periods when holes are being drilled .
Potential impacts to goshawks within disturbance areas are reduced by surveying
impacted areas prior to project implementation ; therefore coal exploration drilling is not
expected to appreciably impact goshawks or their habitat .

•

	

Past and future gas exploration drilling, and gas production have the potential to impact
the goshawk if it occurs in or near suitable goshawk habitat . Since the amount and
location of future gas exploration drilling, and gas production depends on a number of
factors (including the quantity of coal and gas resources available in the area), impacts
from those future activities cannot be quantified at this time . Affects of these
management activities will have to be analyzed as the need arises ; potential impacts can
be minimized by insuring that they do not appreciably alter or affect goshawk habitat .

•

	

Dispersed recreational activity has the potential to directly impact the goshawk and their
habitat by increasing human activity in the area . Recreational activity is relatively light
during winter and spring, increasing during summer becoming relatively heavy during
hunting season . Impacts from recreational activity are unknown and probably variable ;
impacts could range from altering the foraging activity of a goshawk to causing mortality
or nest failure . However, it is expected that impacts from recreational activity generally
have not extended beyond causing occasional disturbance to foraging goshawks in the
area. Improved roads under Alternative 3b are likely to draw more recreational users to
the area, which would increase potential impacts to goshawks and goshawk habitat on
East Mountain .

Current recreational use on East Mountain is estimated a 15 persons at one time
(PAOT's) per day on weekends from June through mid-August, and 4 PAOT's per day
Monday through Thursday. Once archery, muzzleloader, and deer and elk general
seasons start, PAOT's increase to approximately 60 per day during weekends and 10
PAOT's per day during weekdays . Use is projected to increase to 40 PAOT's per day on
weekends (June through mid-August) and to 120 PAOT's per day during the hunting
seasons. Monday through Thursday use is projected to remain unchanged .

In order to reduce potential impacts on the goshawk from increased recreational use in
the

	

area, dispersed recreational camping should not be allowed within suitable goshawk
habitat .

•

	

SITLA timber harvest on State managed land (northern SITLA sections 2 and 36) could
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directly impact goshawks by removing or degrading suitable nest or forage habitat on
State managed land on East Mountain and increasing traffic in or near suitable goshawk
habitat. The timber sale has the potential to affect the following types and amounts of
habitat plus whatever is needed for skidding and loading : 161 acres of aspen/mixed
conifer, 123 acres of spruce/fir, and 147 acres of mixed conifer/Douglas fir . Increased
traffic during timber harvest would also cause increased disturbance in potentially
suitable deer and elk habitat along travel routes . A total of approximately 431 acres of
potentially suitable goshawk habitat could be removed .

Three-toed Woodpecker

Direct Effects: Under Alternative 3b, approximately 18 .0 acres (see Tables 5, 6 and 7) of
potentially suitable three-toed woodpecker habitat would be removed for road reconstruction,
road realignment and new road construction .

Indirect Effects: Under Alternative 3b, there could be indirect impacts to three-toed
woodpeckers and their habitat along routes proposed for reconstruction, realignment, and new
road construction; indirect impacts could be associated with construction activity along these
routes, or attributed to increased traffic along the new and improved routes . Proposed actions in
this alternative could indirectly impact approximately 1255 acres of potentially suitable three-
toed woodpecker habitat .

Cumulative effects : Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the three-toed woodpecker in the area include
the SITLA timber harvest on State managed land and dispersed recreation .

•

	

Timber harvest specifications for the SITLA timber harvest are not currently known, but
could directly impact the three-toed woodpecker by removing or degrading up to
approximately 431 acres of suitable habitat on State managed land on East Mountain .

•

	

Dispersed recreational use on East Mountain likely displaces foraging three-toed
woodpeckers from localized areas periodically for short periods of time . However, it
is not expected that recreational use permanently displaces woodpeckers from the
area; recreational use is not likely to appreciably impact the three-toed woodpecker
population in the area .

3. MANAGEMENT INDICATOR SPECIES

Rocky Mountain Elk and Mule Deer

Potential impacts to deer and elk are likely to be similar, therefore analysis of effects for these
two species are lumped together .

Direct Effects: Under alternative 3b, the following amounts and types of habitat would be
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•

	

2 .17 acres of spruce/alpine fir
•

	

4 .49 acres of mixed conifer
•

	

0 .86 acres of limber pine
•

	

11 .3 acres of aspen
•

	

9.8 acres of high mountain brush
•

	

12.1 acres of high/mid elevation perennial forbs
•

	

6.0 acres of high elevation perennial grassland
•

	

14.9 acres of big mountain sagebrush
•

	

1 .8 acres of mountain mahogany

The total amount of potentially suitable elk habitat removed under alternative 3b would be
approximately 63 .4 acres. Elk are known to calve in the proposed project area on East
Mountain. In general, the aspen dominated areas could be expected to provide suitable elk
calving habitat ; approximately 11 .3 acres of this habitat type would be removed under
Alternative 3b .

Indirect Effects: Affects of roads extend out beyond the actual direct affects to habitat. Indirect
affects were calculated by using an average disturbance distance of/4 mile from the center of the
roadway. The following amounts and types of habitat would be indirectly affected by proposed
new road construction under alternative 3b :

The total amount of potentially suitable elk habitat that could be indirectly impacted under
alternative 3b would be approximately 3748 acres . Approximately 788 acres of suitable elk
calving habitat would be indirectly affected by proposed actions under Alternative 3b .

Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on deer and elk in the area include :

•

	

Dispersed recreational activity has the potential to directly impact deer and elk by
increasing human activity in the area . Use is relatively light during winter and spring,
increasing during summer becoming relatively heavy during hunting season . The
greatest impacts are likely to result from hunting in the area ; potential short term impacts
of hunting and related activities may include displacing deer and elk on a relatively large
area of the landscape, and impacts may include mortality for individual deer or elk .
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Beneficial impacts of hunting may include trimming herds to prevent overpopulation and
burdening area habitats beyond their carrying capacity .

•

	

SITLA timber harvest on State managed land could directly impact deer and elk by
removing or degrading cover habitat on State managed land on East Mountain . The
timber sale has the potential to affect the following types and amounts of habitat plus
whatever is needed for skidding and loading : 161 acres of aspen/mixed conifer, 123
acres of spruce/fir, and 147 acres of mixed conifer/Douglas fir . Increased traffic during
timber harvest would also cause increased disturbance in potentially suitable deer and elk
habitat along travel routes . Beneficial affects may include reducing conifer
encroachment in aspen stands, and reducing fuels build up in conifer stands .

•

	

Livestock grazing on East Mountain . There are cattle grazing allotments in the proposed
project area. Grazing on these allotments can occur from 1 July to 30 September each
year, but has been reduced in recent years . Grazing is not expected to be an appreciable
competing factor for deer and elk in the vicinity of the proposed project (J . Healy, pers .
comm.) .

In order to reduce impacts to elk on East Mountain, proposed project activities should not occur
in or near suitable elk calving habitat between May 1 and July 5 .

Northern Goshawk

Direct Effects : Under Alternative 3b, potential direct affects to the goshawk would include : 1)
removal of potentially suitable goshawk nest, forage and cover habitat as existing roads are
widened and realigned, and new roads are constructed ; and 2) project activity related disturbance
to foraging goshawks in areas where there is suitable habitat . 3) Project related activity
disturbance to nesting goshawks in the area .

There are two known goshawk territories located within the proposed project area . Proposed
project activities under Alternative 3b have the potential to impact both of these territories :

•

	

The proposed drill site for the Prima exploration/production well is located within less
than a half mile of a nest (Nest 2, which is active in 2004) in one of the known
goshawk territories (GT 1) on East Mountain . Drilling activities at this site between
March 1 and August 15 could cause nest failure .

•

	

One section of road (that is proposed for reconstruction under Alternative 3b) passes
within approximately 1,000 ft. of a nest site (Nest 1, which was found in 2004 and is
active this year) within one of the goshawk territories (GT 2) . This section of road is
currently a narrow two-track, native surface road . Proposed reconstruction would
include widening the road to a 14 foot travel surface and laying down an aggregate
road base .

Under alternative 3b, there would be 1 .91 miles of road reconstruction (see Table 12) through
suitable goshawk habitat, which would remove approximately 5 .79 acres of habitat (0 .4 acres
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within a known goshawk territory GT 2) ; there would be 1 .34 miles of road realignment (see
Table 13) through suitable goshawk habitat, which would remove approximately 8 .12 acres of
habitat (approximately 1 .11 acres within a known goshawk territory; GT 2); and there would be
0.67 miles of new road construction (see Table 14) through suitable goshawk habitat, which
would remove approximately 4 .09 acres of habitat . A total of approximately 18.0 acres of
potentially suitable goshawk habitat (1 .51 acres within a known goshawk territory; GT 2) would
be removed during road reconstruction, road realignment and new road construction .

The spruce bark beetle has killed/or is killing spruce trees in most of the spruce/fir and mixed
conifer stands in this area of East Mountain . There is more than 95% large tree (>12 inch dbh)
mortality within the goshawk territories . Canopy closure (cover) and forest density in the area
has been appreciably reduced. Most of the large dead trees are still standing, but they have lost
most of their needles . Crown cover in the stand is provided mostly by needleless dead conifer
limbs. The area continues (in 2004) to support a relative abundance of goshawk prey ; although
the composition of the prey base has likely changed as a result of the beetle infestation (ie : an
increase in the three-toed woodpecker population in the area, and a decrease in the red squirrel
population). Some of the dead trees in the stand have already fallen, and over the next several
years most of the remaining standing dead will likely fall ; at some point in the near future the
stand likely would no longer provide sufficient cover habitat for goshawks . However, the area
still provides suitable goshawk nesting and foraging habitat ; two young fledged from each of the
territories in the proposed project area in 2004 .

The following direct impacts could be associated with the proposed project activities listed
above :

•

	

The proposed Prima exploration drill site would not directly remove suitable goshawk
habitat; however if construction or drilling activities occur within restricted time
periods (listed below), there could be direct impacts on goshawk breeding and nesting
activity .

•

	

The section of road proposed for road reconstruction (improvement) and realignment
under Alternative 3b would bisect (directly removing approximately 1 .51 acres of
suitable habitat) and open up the canopy (remove cover) through a portion of a
goshawk territory (GT 2). If timing restrictions (specified below) are adhered to, the
territory would likely remain viable .

In order to reduce potential direct impacts to the goshawk, known goshawk territories will be
monitored prior to project implementation of project activity . If a territory is active, no project
related activity, commercial traffic or snow removal would be allowed within a 30-acre buffer
around the active nest between March 1 and September 30. In addition, no construction, drilling
activity, commercial traffic or snow removal would be allowed within 0 .5 mile of an active
goshawk nest between March 1 and August 15 ; unless a Forest Service biologist determines that
the activity would not likely lead to nest abandonment or reduced survival of fledglings .

Indirect Effects : Under Alternative 3b, potential indirect affects to the goshawk could include :
1) Indirect impacts on suitable goshawk habitat during road reconstruction, road realignment and
new road construction . 2) Increased disturbance within goshawk habitat as new and improved
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roads attract more people to the area ; this could include increased disturbance from human
activity within nesting, perching, roosting and foraging habitat .

Under alternative 3b, there would be indirect impacts to goshawk habitat along routes proposed
for reconstruction, realignment, and new road construction ; indirect impacts could be associated
with construction activity along these routes, or attributed to increased traffic along the new and
improved routes . Road reconstruction would indirectly impact approximately 612 acres (see
Table 15) of potentially suitable goshawk habitat (approximately 36 acres in a goshawk territory ;
GT 2). Road realignment and new road construction would indirectly impact approximately 710
acres (see Table 16) of potentially suitable goshawk habitat (approximately 117 acres in a
goshawk territory; GT 2) . A total of approximately 1322 acres (approximately 154 acres in a
goshawk territory; GT 2) of potentially suitable goshawk habitat would be indirectly impacted
during road reconstruction, road realignment and new road construction .

Cumulative effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the goshawk in the area include :

•

	

Past and future coal exploration drilling on East Mountain can cause short-term impacts
within suitable goshawk habitat . Coal exploration drilling on East Mountain has
generally been low impact helicopter drilling, which does not alter goshawk habitat ;
impacts within goshawk habitat only occur for short periods when holes are being drilled .
Potential impacts to goshawks within disturbance areas are reduced by surveying
impacted areas prior to project implementation ; therefore coal exploration drilling is not
expected to appreciably impact goshawks or their habitat.

•

	

Past and future gas exploration drilling, and gas production have the potential to impact
the goshawk if it occurs in or near suitable goshawk habitat . Since the amount and
location of future gas exploration drilling, and gas production depends on a number of
factors (including the quantity of coal and gas resources available in the area), impacts
from those future activities cannot be quantified at this time . Affects of these
management activities will have to be analyzed as the need arises ; potential impacts can
be minimized by insuring that they do not appreciably alter or affect goshawk habitat.

•

	

Dispersed recreational activity has the potential to directly impact the goshawk and their
habitat by increasing human activity in the area . Recreational activity is relatively light
during winter and spring, increasing during summer becoming relatively heavy during
hunting season . Impacts from recreational activity are unknown and probably variable ;
impacts could range from altering the foraging activity of a goshawk to causing mortality
or nest failure . However, it is expected that impacts from recreational activity generally
have not extended beyond causing occasional disturbance to foraging goshawks in the
area. Improved roads under Alternative 3b are likely to draw more recreational users to
the area, which would increase potential impacts to goshawks and goshawk habitat on
East Mountain .

Current recreational use on East Mountain is estimated a 15 persons at one time
(PAOT's) per day on weekends from June through mid-August, and 4 PAOT's per day
Monday through Thursday . Once archery, muzzleloader, and deer and elk general
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0 seasons start, PAOT's increase to approximately 60 per day during weekends and 10
PAOT's per day during weekdays . Use is projected to increase to 40 PAOT's per day on
weekends (June through mid-August) and to 120 PAOT's per day during the hunting
seasons . Monday through Thursday use is projected to remain unchanged .

In order to reduce potential impacts on the goshawk from increased recreational use in
the

	

area, dispersed recreational camping should not be allowed within suitable goshawk
habitat.

•

	

SITLA timber harvest on State managed land (northern SITLA sections 2 and 36) could
directly impact goshawks by removing or degrading suitable nest or forage habitat on
State managed land on East Mountain and increasing traffic in or near suitable goshawk
habitat. The timber sale has the potential to affect the following types and amounts of
habitat plus whatever is needed for skidding and loading : 161 acres of aspen/mixed
conifer, 123 acres of spruce/fir, and 147 acres of mixed conifer/Douglas fir. Increased
traffic during timber harvest would also cause increased disturbance in potentially
suitable deer and elk habitat along travel routes . A total of approximately 431 acres of
potentially suitable goshawk habitat could be removed .

Golden Eagle

Direct and Indirect Effects : There are a number of golden eagle nest sites located within the
proposed project area, and there are two golden eagle nest sites located less than one mile from
an area where project related activity would occur under Alternative 3b . The proposed project
will not directly affect these nest sites or any other golden eagle nest habitat . Golden eagles may
forage in the vicinity of the proposed project ; therefore the project could directly impact foraging
eagles or their prey . These direct impacts may include diverting foraging eagle from the area
during project implementation, and road construction may degrade prey habitat . Preferred prey
habitat may include edge along high mountain brush habitat, high/mid elevation perennial forb
habitat, high elevation perennial grassland habitat, and sagebrush habitat . Under alternative 3b,
direct impacts to potential golden eagle forage habitats would total approximately 33 .0 acres,
and indirect impacts would total approximately 2400 acres .

Cumulative Effects: Past, present and reasonably foreseeable future actions or activities on East
Mountain that could add to cumulative impacts on the golden eagle or their prey habitat in the
area include: coal exploration drilling on East Mountain, gas/exploration production on East
Mountain, dispersed recreational activity on East Mountain, SITLA timber harvest on State
managed land on East Mountain .

The cumulative affects of these management actions would likely reduce the value of golden
eagle forage habitat in the proposed project area .

Macroinvertebrates (Aquatic Insects)
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Direct and Indirect Effects : The project area encompasses the heads of Blind and Crandall
Canyons ; however proposed actions under Alternative 3b would not likely impact these streams
or any other macroinvertebrate habitat . Therefore, proposed actions under Alternative 3 would
not directly or indirectly affect macroinvertebrates .

Cumulative Effects : Since proposed actions under this alternative would not likely directly or
indirectly affect aquatic macroinvertebrates, no cumulative affects would accrue to these species
as a result of actions under Alternative 3b .

4. PRIORITY MIGRATORY BIRD SPECIES

Virginia's Warbler

Direct and Indirect Effects : Direct impacts from proposed actions under Alternative 3b would
include removal (during road realignment) of approximately 1 .76 acres of potentially suitable
Virginia's warbler habitat (mountain mahogany) . However even though there is a suitable
habitat type within the proposed project area, the proposed project would not likely appreciably
impact this species because it is not likely to breed in this area of Utah . Associated indirect
impacts to the potentially suitable habitat type in the proposed project area would extend over
approximately 92 .8 acres .

Cumulative Effects,: Since the Virginia's warbler is not likely to breed in or near the proposed
project area, Alternative 3b is not likely to directly or indirectly impact this species . Therefore,
no cumulative affects would accrue to this species as a result of actions under Alternative 3b .

Black Rosy-Finch

Direct and Indirect Effects : There is no preferred black rosy-finch nesting habitat (inaccessible
vertical cliffs), and there is no suitable nesting habitat (rocky talus slopes) in the project area that
would be impacted by proposed actions under Alternative 3b black rosy-finch ; therefore the
proposed actions under Alternative 3b would not likely have direct or indirect impacts on the
black rosy-finch .

Cumulative Effects : Since proposed actions under this alternative would not likely directly or
indirectly affect the black rosy-finch, no cumulative affects would accrue to this species as a
result of actions under Alternative 3b .

V. MITIGATION

Northern Goshawk. In order to reduce potential direct impacts to the goshawk, known
goshawk territories will be monitored prior to project implementation of project activity . If a
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territory is active, no project related activity will occur within a 30-acre buffer around the active
nest between March 1 and September 30 . In addition, no construction, drilling activity or
commercial traffic will be allowed within 0 .5 mile of an active goshawk nest between March 1
and August 15 ; unless a Forest Service biologist determines that the activity would not likely
lead to nest abandonment or reduced survival of fledglings .

As recreational use on East Mountain increases (because of the improved road system in the
area), dispersed camping would not be allowed to encroach into suitable goshawk habitat .

Greater Sage Grouse . Funds for habitat improvement will be set aside for future sagebrush
habitat enhancement projects. Funds will be determined at a 3 :1 ratio of number acres enhanced
to number of acres lost during implementation of the proposed School and Institutional Trust
Lands Administration (SITLA) - Access Route on East Mountain Project .

Deer and Elk. In order to reduce impacts to deer and elk on East Mountain, proposed project
activities would not occur in or near suitable elk calving habitat between May 1 and July 5, and
the new access road would be gated/locked and not open to public motorized vehicle traffic .
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GROUND STABILITY ANALYSIS
4/5TH NORTH MAINS CROSSING OF THE RIGHT FORK OF RILDA CANYON

ENERGY WEST MINING COMPANY
NORTH RILDA AREA PERMIT APPLICATION

DEER CREEK MINE
(JULY 1997 - REVISED SEPTEMBER 1998)

RE: LONG TERM GROUND STABILITY ANALYSIS OF THE IMMEDIATE AREA OF
THE PROPOSED INTERSECTION/UNDERGROUND CROSSING OF THE DEER
CREEK MINE'S 4/5T" NORTH MAINS AND THE RIPARIAN ZONE WITHIN THE
RIGHT FORK OF RILDA CANYON ; FEDERAL LEASE U-06039 .

INTRODUCTION :

A portion of the Right Fork of Rilda Canyon lies within the proposed North Rilda Area
Permit Application of the Deer Creek Mine. Due to the environmental sensitivity of the Right Fork
area (specifically the sub-surface hydrologic alluvial system and associated surface riparian
vegetation zone), a complete analysis of a proposed "no subsidence / long term stability" design of
the 4th/5 t" North Mains development within the area of the Right Fork of North Rilda Canyon has
been prepared addressing the long term ground stability and subsidence protection of the area with
regards to proposed mining . All pre-mining and post-mining conditions have been evaluated based
on the best geologic and engineering information currently available (SEE ATTACHED
ENCLOSURES - DEER CREEK MINE RIGHT FORK OF RILDA CANYON PROFILES AND
CROSS SECTIONS; DRW.# DS1633D [HM-10] AND # DU1687E [HM-11]) .

4/5TH NORTH MAINS (OVERVIEW) :

The 4th North Mains, consist of a 5-entry development section, bearing northwest from the
Deer Creek 10th West Mains. Initial location of the 10th West / 4th North intersection was based
on the following :

(1)

(2)
(3)

Existing Blind Canyon Seam conditions encountered with regard to 10th
West Mains development
Proximity to the projection of the Mill Fork Fault Graben
Most practical access route to the North Rilda - Blind Canyon and Hiawatha
coal reserves, across the North Rilda Forks area .

A complete analysis, with regard to location and 10 t ty.-~;
( t"North/ 10t" West Mains and the Left Fork of Rilda Canyon d iEstlb d y

PacifiCorp to the BLM on November 15, 1996 . Approval to
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0 development of the 4th North Mains was given by the BLM (per letter) February 13, 1997 .
With regard to PacifiCorp's North Rilda Area Permit Application, the 4th North Mains were

originally projected to be developed northwest (approximately 3000 feet), from the 4th North / 10th
West Mains intersection. The mainline development, designated as 5t h North, then changed course
to a northeast bearing, with development proceeding under the Right Fork area of Rilda Canyon .
Selection of the Right Fork stream crossing area was based on the results of an extensive surface
exploration program conducted in the Right Fork of Rilda Canyon (refer to maps HM-9, HM-10 and
HM-11). A series of six drill holes were completed in 1997 to document coal seam characteristics,
structural geology and hydrologic conditions. Drilling was conducted on approximately 250 foot
centers across the projected Mill Fork Graben from previously completed drill holes EM-158 and
EM-56. No structural discontinuities were identified during drilling . Groundwater encountered
during drilling was restricted to minor quantities from the alluvium/colluvial fill (estimated at 2 -
5 GPM) near the bedrock interface. Based on the results of the 1997 surface exploration conducted
in the Right Fork of Rilda Canyon, a meeting was held in October 1997 with DOGM, USFS, and
BLM to discuss the re-location of the 4/5th North intersection to maximize the overburden in the
Right Fork stream crossing. The 5th North Mains were re-located approximately 800 feet west of
the original projection, increasing the overburden from 120 to approximately 200 feet . In reviewing
the exploration data and in-mine information from the development of the 5t h North Mains, it
appears that the eastern fault of the Mill Fork Graben diminishes to the south from where it was
intercepted in the Beaver Creek No. 4 Mine located north of Mill Fork Canyon . If mining intersects
faulting related to the Mill Fork Graben during development, permanent seals will be installed to
control groundwater if present .

Based on the information gained from the surface exploration drilling, a detailed plan was
developed to reposition the 4t h North / 511 North intersection . This plan optimized the "no
subsidence-/ long term stability" design for the 5th North- / Rilda Canyon Right Fork crossing route
and rock slope access into the lower Hiawatha Seam as well as maximizes the overall reserve
recovery within the area .

RIPARIAN ZONE -RIGHT FORK OF RILDA CANYON

The riparian zone within the Right Fork of Rilda Canyon (as shown on the above referenced
enclosures) was delineated by field observation, aerial photography, and map contour analysis . The
extent of the identified zone is based on the contact of the alluvial fill with the canyon's side slopes .
The alluvial/colluvial fill contacts were inferred from existing map contours where rapid changes
in slope gradient were assumed to indicate a material composition change . The alluvial/colluvial
fill contact was assumed to occur where these grade changes occurred .

The riparian zone (as mapped) also includes an agency requested "buffer zone" . This "buffer
zone" is calculated from the lower Hiawatha seam's horizon/elevation @ 15 degrees to a point of
intersection on the surface . The "buffer zone" delineates an area restricted__ f Q f L ext
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0 This referenced 15 degree "angle-of-draw" / "angle-of-influence" is an industry/agency
accepted standard used for delineation of surface influence protection from mining areas considered
for full-extraction mining. Mining experience at Energy West's Deer Creek, Cottonwood, and Trail
Mountain mines has provided a sound, scientific basis for using the 15° angle of draw mentioned
above . The angle of draw of subsidence produced by full-extraction mining can be influenced by
many factors . These include the size of the area mined, number of seams mined, fractures or faults
in the overburden, adjacent mine workings, and adjacent areas of burned coal and clinker. If mine
workings extend to an area of burned coal, experience has shown that the overburden stresses above
the mined area can be transferred to the adjacent burned coal and clinkers which can cause the
clinkered areas to fail . In this case, the angle of draw may appear to be very shallow, when the
crushing of the clinkered areas are the source of subsidence outside the normal area of influence .

Faults can also influence the angle of draw . If mining occurs adjacent to an existing fault,
the area of subsidence will follow the natural plane of weakness formed by the fault . In this case,
the angle of draw will be the same as the dip of the fault .

Based on data collected by the U .S. Bureau of Mines and eighteen years of subsidence data
collection on East and Trail mountains, the angle of draw is found to be between 0 and 15 degrees
from vertical . In some limited areas, the angle of draw is greater than 15 degrees, but in every case,
the angle is greater due to the influence of one of the other factors mentioned above .

For planning purposes, any barrier of protection left in the mine to protect surface features
should use a 15 degree angle of draw unless one of the factors mentioned above is known to exist
in the immediate area .

All mining considered within the Forks area-of Rilda Canyon is proposed as "partial
extraction"/"zero-subsidence" reserve recovery . Therefore, the buffer zone (as shown) only
delineates how close second mining may be projected within the Rilda Canyon Fork area of Federal
Lease U-06039 .

5THNORTH MAINS-DEER CREEK MINE

The 5` North Mains consist of a 5-entry mainline development section with standard support
pillars on 80 ft . x 130 ft . centers. Standard overall entry height ranges from 7 .0 - 8.5 feet. Standard
overall entry width ranges from 18 .0 - 22 .0 feet. As discussed above, the
5" North Mains assume a northeast bearing across the intersection/crossing area of the Right Fork
of Rilda Canyon within Federal Lease U-06039 .

The immediate roof strata overlying the Blind Canyon coal seamin th
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is sandstones, and alluvial/colluvial fill . Surface exploration drill holes EM-160 - EM-162 provides
the best representative lithologic unit for this site specific area (See Attached Enclosures maps HM-
10 and HM-11 for detailed information) .

1

The proposed configuration of the 5t h North Mains, throughout the area of the Right Fo : •k
of Rilda Canyon, is similar to the current configuration of the existing 10th West / 4th North Mains
(within the Left Fork area of Rilda Canyon). Both canyon crossings are considered designed and
protected for "ZERO-SUBSIDENCE" to insure the required long term (hundreds of years) stability
and integrity of the underground openings with regard to limiting the potential of any future surface
impact.

To insure long term stability of the 5t h North Mains and afford further protection to the
riparian zone throughout the effected area of 5t h North Mains crossing of the Right Fork area,
entry/pillar configuration will consist of a 5-entry development with staggered cross-cuts on 80ft .
x 150 ft. pillar centers (See Attachment #1) . Primary roof support throughout the immediate area
will consist of standard 5 ft . resin grouted roof bolts on 5 ft . centers . Secondary roof support (as
ground/roof conditions dictate) will consist of a combination of available materials (ie : point-anchor
[active/grouted] roof bolts, steel bearing plates, wire mesh, steel roof mats, grouted cable bolts,
"CAN" cribs, wooden cribs, etc .) .

STABILITY ANALYSIS

To address the concerns with regard to the long term stability of the mine openings proposed
within the Right Fork area of Rilda Canyon, pillar stability and beam theory analysis is presented
within this report .

PILLAR STABILITY :

The long term stability of the proposed 80 ft . x 150 ft. support pillars (proposed within the
riparian zone of the Right Fork crossing) were evaluated using the Tributary Area Analysis Method
(See Attachment #2) .

This analysis is very conservative because it assumes that an in-mine pillar will support ALL
of the immediate overburden directly above it . Actual in-mine studies have indicated that a support
pillar will only see a portion (60% - 70%) of the actual vertical overburden weight . The overburden
cross-section, along the original projected bearing of the proposed 4th North Mains , prior to the re-
location 800 feet to the west, (Section A - A' ; See Map HM-11), details the immediate area of the
alluvial/riparian zone of the Right Fork of Rilda Canyon . Overburden thickness varies from 648 ft.
at the northeast margin to 99 ft. in the bottom of the Right Fork Canyon .

Pillar stress and safety factors were calculated at diff rer t l
bearing using the Tributary Area Analysis method . The pi
analysis are actual measured (in-mine) strength values, averaging ap

I* R645-301-500 : Appendix 1

	

4

UTAH DIVISION OIL, OAS AND MINING



Once pillar strength and pillar stress is known, a factor of safety is calculated . The factor of
safety is calculated by dividing the pillar strength by the pillar stress . A factor of safety of 1 .0 or
greater indicates stability . A factor of safety of 1 .5 - 2.0 (or greater) indicates long term stability .
The calculated factors of safety along the projected bearing of the 4/5t" North Mains range from 3 .57
under the deepest cover to 23 .9': in the canyon bottom. These factors of safety indicate long term
stability for the 4/5th North Mains layout throughout the area of the crossing of the Right Fork of
Rilda Canyon.

BEAM ANALYSIS :

To further address the long term stability of the mine openings within the Right Fork area
of Rilda Canyon, beam theory analysis was also employed (See Attachment #3) .

Beam theory suggests, that when an underground opening is excavated, the immediate roof
strata acts as a beam to support the strata overlying the opening . If the beam is strong enough to
support itself and the effected overlying strata, then the opening will be stable .

When an underground opening is excavated, the stress distribution in the surrounding rock
mass changes. The support that the excavated material supplied to the surrounding rock mass is no
longer there. The stress therefore, arches over the opening and redistributes itself to the surrounding
rock. In underground excavations, it is an accepted value that the zone of influence of an opening
is determined to be approximately two (2) times the opening height . In beam theory, when an
underground opening is excavated, the strata overlying the mine opening acts as a beam to support
the immediate roof, or the material within the opening's affected zone .

Beam stability is evaluated by calculating the assumed beam's factor of safety . The factor
of safety is the tensile strength of the beam divided by the maximum tensile stress that the beam is
subjected to. It is assumed that a factor of safety of 1 .5 - 2.0 (or greater) represents long term
stability . Based on the proposed layout of the 4th North Mains within the area of the Right Fork of
Rilda Canyon (prior to the relocation 800 feet to the west), this factor of safety is calculated at
approximately 4.92 (See Attachment #3) ; indicating long term stability of the assumed roof beam
and thus the mine entries .

SUPPLEMENTAL SUBSIDENCE MONITORING

Prior to development mining below the riparian zone of the right fork of Rilda Canyon,
permanent subsidence monitoring sites were established directly above the proposed mains to verify
ground stability conditions . Location of the stations were determined based upon the final mine
layout for the proposed crossing . Monitoring will be conducted-on a quarterly basis during_acfxsible
periods until lease relinquishment or until an alternate sc
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FINAL RETREAT-NORTH RILDA ABANDONMENT

Prior to final mine retreat and abandonment of the North Rilda Canyon Area, PacifiCorp will
submit (for technical review and evaluation to the appropriate permitting management agencies)
historical in-mine and surface stability data necessary to asset s the long-term surface stability of the
Right Fork area of Rilda Canyon . An on-site review will be conducted to evaluate long-term
stability of the Right Fork of Rilda Canyon .

Based on the site specific technical data review and evaluation mentioned above, final design and
implementation of any additional ground support necessary to prevent long-term surface subsidence
within the affected area will be based on the "best technology currently available" at the time of
abandonment.

CONCLUSION

The Right Fork of Rilda Canyon contains an important alluvial system which contributes to
the overall flow of springs and flow to Rilda Creek within the immediate area of Rilda Canyon
(Federal Lease U-06039). Interburden between the canyon's bottom and the proposed 5t h North
Mains development horizon (Blind Canyon Seam), is shallow and represents a potential concern to
the long term stability of these entries with regard to possible damage to the alluvial system due to
entry failure and surface subsidence .

As per the above discussion, both pillar stability and beam failure analysis demonstrates
factors-of-safety far in excess of those required for long term stability . The proposed entries of the
5th North Mains within the Forks area of Rilda Canyon represent PacifiCorp's long term access to
the North Rilda Canyon reserves within the Blind Canyon and Hiawatha Seams and are considered
critical to Deer Creek Mine's future. Any potential ground/entry instability in this area is not
acceptable from either an environmental or mining standpoint .

From the study/analysis presented, it is evaluated that the proposed "no subsidence / long
term stability" design of the 5t h North Mains (within the area of the Right Fork of North Rilda
Canyon) demonstrates full protection to the alluvial/hydrologic system and riparian zone present and
that the integrity and long term stability of the Right Fork Canyon is not compromised by the
proposed underground development mining necessary to access the existing North Rilda coal
reserves .
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9 CASTLEGATE ESCARPMENT
STATEMENT OF MINING IN THE NORTH RILDA AREA

AREA OF FEDERAL LEASE U-06039

ENERGY WEST MINING COMPANY
NORTH RILDA AREA PERMIT APPLICATION

DEER CREEK MINE
(JULY 1997 - REVISED SEPTEMBER 1998)

RE: CLARIFICATION STATEMENT REGARDING THE CASTLEGATE ESCARPMENT
AND PROPOSED MINING IN THE NORTH RILDA CANYON AREA OF FEDERAL
LEASE U-06039, U-024317, SL-051221, U-2810 .

AGENCY REOUIREMENTS :

Except at specifically approved locations, the Castlegate escarpment must be protected from
mining induced failure. Where escarpment failure is proposed or anticipated, an environmental
analysis would be needed to assess the following :

a.

	

How much escarpment could fail based on analytical methods, observation of similar
areas, geologic/topographic conditions, and panel orientation .

b . What resources would be affected by escarpment failure and description of the nature
and magnitude of these effects (ie: vegetation ; wildlife and habitat ;
threatened/endangered and sensitive species ; cultural and paleontological resources ;
hazards; visual quality ; etc .) .

CASTLEGATE ESCARPMENT- NORTH RILDA CANYON AREA :

The Castlegate Sandstone escarpment within the North Rilda Permit Application area has
been defined in the permit application in two (2) distinct portions :

NORTH CASTLEGA TE ESCARPMENT- NORTH RILDA CANYON AREA

The Castlegate Sandstone escarpment within the northern portion of the North Rilda Area
(north face of the ridge) has very limited surface exposure due to the presence of talus slopes and
forest vegetation which cover most of the escarpment in this area . Due to the limited surface
exposure of the Castlegate escarpment (refer to Castlegate jSai n l mill
Fork Canyon), mine layout of the North Rilda area (i .e . ; thb four (4) nop
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in the Blind Canyon and Hiawatha Seams - North Rilda Area) will be consistent with previous
design methods employed on the south side of Rilda Canyon . Environmental monitoring will
consist of 1) annual raptor surveys conducted in conjunction with the Division of Wildlife
Resources, 2) subsidence assessments : [a) annual photogrammetric evaluations, b) annual aerial
reviews], and 3) pre / post mining photographic analysis .

The northern Castlegate Sandstone escarpment in the North Rilda Canyon area is similar in
geology, slope, vegetative cover and physical layout to many portions of the Castlegate escarpment
already undermined on the south side of Rilda Canyon . The following section presents a comparison
of the Castlegate escarpments of these two areas and the effects of full-extraction mining on the
escarpment on the south side of Rilda Canyon, and anticipated mining impacts on the north
Castlegate escarpment of the North Rilda Area .

Castlegate Sandstone Subsidence - Related Features on the South Side of Rilda Canyon and
Predicted Subsidence Effects on Castlegate Outcrops on the South Side of Mill Fork Canyon :

South Side of Rilda Canyon

Portions of the Castlegate Sandstone outcrop or "escarpment" on the south side of Rilda
Canyon have been undermined by Deer Creek Mine longwall mining from March 1995 to April
1997 (see Drawing # DU 1688D, Castlegate Escarpment Comparison) . Longwall mining under this
escarpment is essentially complete. Approximately 16,500 linear feet of escarpment have been
undermined in the Rilda Canyon area .

During routine subsidence monitoring overflights in May 1996, several subsidence - related
features were noted on the Castlegate outcrop in areas-mined from March 1995 to April 1996 :

On the eastern portion of the outcrop undermined March 1995 to January 1996 in 5th, 6th,
and 7th East longwall panels, several minor subsidence - related disturbances were noted (see two
drawings titled Castlegate Sandstone Outcrop - South Side of Rilda Canyon). These included 7
separate rock rolls, some of which had toppled individual trees and 3 ground tension cracks just
above the outcrop. None of these features would be visible to a casual observer in Rilda Canyon .

On the western portion of the outcrop, over the 8th West longwall panel, a larger subsidence -
related feature, a rock fall, has separated from a prominent Castlegate point and slid down a forested
slope to the canyon bottom, creating a visible rock fall feature . This fall occurred on a narrow
protruding point with an approximately east-west face . Jointing of the Castlegate is approximately
north - south in this area . The area affected is approximately 200 feet long by 50 to 100 feet high .
The cliff face has split off in two distinct spots, the larger on the east and the smaller on the west .
The two falls merge about 200 feet below the escarpment, and continue to the canyon bottom .

lkTC ,
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South Side of Mill Fork Canyon

On the south side of Mill Fork Canyon, the Castlegate Sandstone outcrops in the midst of
a heavily forested north-facing slope, presenting outcrop features generally less steep and cliff-like
than those outcrops of the eastern portion of the s .)uth side of Rilda canyon (see Castlegate
Sandstone Outcrop comparison photographs for Rilda and Mill Fork canyons) . Four prominent
points and a few rocky slopes protrude from the dense forest cover . According to the current Energy
West Deer Creek mine plan, approximately 8,000 linear feet of Castlegate Sandstone outcrop are
projected to be undermined . Based on a geologic assessment including outcrop mapping and
photographic analysis, the outcrop of the Castlegate Sandstone in terms of cliff exposure is limited
to approximately 1,200 linear feet located in Section 21, T . 16 S ., R. 7 E. Subsidence - related
features along this outcrop are expected to be at most similar and probably less severe than those
along the south side of Rilda Canyon which included minor rock rolls and one area of cliff failure
noted earlier .

SOUTH CASTLEGATE ESCARPMENT- NORTH RILDA AREA

The Castlegate Sandstone escarpment within the southern portion of the North Rilda Area
(south face of ridge) has a prominent surface exposure . Maleki Technologies, Inc. completed a
geotechnical study evaluating the potential effects of longwall (full-extraction) mining on the
stability of the Castlegate escarpment (i .e . ; Cottonwood Newberry Canyon / Corncob Wash and
Trail Mountain 5th East / Cottonwood Canyon Test Areas), and developed a predictive
escarpment/mining model for the south Castlegate Escarpment - North Rilda Area . The model
developed from these studies forecast effects of proposed mining under the escarpment within the
southern portion of the North Rilda Area (ie : The two (2) southern most longwall panels proposed
in the Blind Canyon and Hiawatha Seams - North Rilda Area) .

. APPROVED R2P2 MAP NOTATION - NORTH RILDA AREA

As noted on the approved Resource Recovery and Protection Plan (R2P2) map, "ACTUAL
LONG WALL CONFIGURATION OF THE NORTH RILDA CANYON RESERVES IS SUBJECT
TO ON-GOING CASTLEGATE ESCARPMENT STUDIES AND ON ACTUAL RESERVE
LOCATION WITH REGARDS TO POSSIBLE OUTCROP BURN AREAS" .
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OVERVIEW / SCOPE OF ON-GOING CASTLEGATE ESCARPMENT GEOTECHNICAL
MODEL EVALUATION: PACIFICORP/ENERGY WEST&MALEKI TECHNOLOGIES :

Since 1985/1986, PacifiCorp has been actively involved in evaluating, predicting, modeling
and documenting full-extraction mining effects to the Castlegate escarpment . With the Newberry
Canyon and Corncob Wash studies, numerical models were developed from field observation to
back analyze and predict escarpment failure . The 2-D numerical models developed from these initial
test section studies (ie: USBM / Seegmiller / Pariseau) were, for the most part, inconclusive and
incomplete .

In 1996/1997, PacifiCorp set up another test section at the Trail Mountain Mine in
Cottonwood Canyon (ie : 5th East LW Test Section) . In addition to this field test section, a
geotechnical project was initiated with Maleki Technologies and is presently on going .

The scope of the Maleki Technologies (Castlegate Escarpment Geotechnical Evaluation)
project was as follows :

- Back analyze existing data from the Newberry Canyon and Corncob Wash studies (ie : field
survey data, geologic/ lithologic data used, mining orientation/sequence, 2-D model
development [USBM, Seegmiller, University of Utah]), and summary of conclusions .

- Selection of a separate study area within the existing Newberry Canyon/Corncob Wash Test
Section. Development of a separate/updated 2-D finite element model to evaluate this
modeling for conclusive escarpment failure results as compared to the post mining field data .

- Development of a separate (simplified) "risk/failure" mathematical probability model
(through the use of linear regression) based on an updated geotechnical/geologic parameter
survey of the new study area used in the above referenced new 2-D finite element model .
Evaluate this modeling for conclusive escarpment failure results as compared to the post
mining field data .

- Select the "best fit" model from the above referenced trial models and simulate the full-
extraction mining of the Trail Mountain 5th East longwall within the test section .
Recalibrate model to fit the field results of the Trail Mountain/Cottonwood Canyon Test
Area .

- Evaluate the existing Colorado Rockfall Simulation Program (CRSP) with regard to the
modeling and prediction of rock- fall from escarpment failure down the existing outslopes
below the Castlegate formation. Recalibrate program to "best fit" field data from the
Newberry Canyon/Corncob Wash and Trail Mountain/Cottonwood Canon study as(C(

- Summarize and present project findings to the p licable Fed ,QMState regulatory
agencies (with regard to modeling the southern Castlegate Escarpment in the orth Ril a
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1

Canyon Area) prior to pre-mining environmental analysis of potential impacts from full-
extraction mining within the immediate area of the Castlegate escarpment in the North Rilda
Canyon Area. Maleki Technologies presented the conclusion of the in-depth geotechnical
study to DOGM, USFS and BLM on May 26, 1998 .

SUMMARY AND CONCLUSION :

As per joint PacifiCorp and Federal/State Agency discussion, final approval of full-extraction
(longwall) mining of either the northern or southern portion of the Castlegate escarpment (within the
North Rilda Canyon Area) will be based on an objective environmental analysis of potential mining
induced escarpment failure and subsequent resource effect .

For the northern portion of the Castlegate escarpment, within the North Rilda Canyon Area (Federal
Lease U-024317), analysis may include only a site visit to the few limited areas that the Castlegate
formation has surface exposure .

For the southern portion of the Castlegate escarpment, within the North Rilda Canyon Area (Federal
Leases U-2810, SL-051221, U-06039), analysis may include escarpment failure and effect modeling
as well as objective environmental analysis of the model prior to final (full-extraction) longwall
mining approval .

R645-301-500 : Appendix 1
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VPILLAR2 .xls

EMPIRICAL PILLAR STABILITY ANALYSIS
Equations

Average Pillar Stress (Tributary Area Loading Concept)

SP -y ~,
K w+B

H
L+B

)
1

w

	

L

	

144

where :

	

Sp

	

- average pillar stress (psi)

Y

	

- overburden unit weight (lbs/ft)
H

	

- overburden thickness (ft)
B

	

- entry width (ft)
w

	

- pillar width (ft)
L

	

- pillar length (ft)

Pillar Strength (as determined by field measurements at Deer Creek Mine)

Factor or Safety

6P

FS

= 4,000 (psi, ave .)

_ 6P

SO
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verage Pillar Stress (Tributary Area Loading Concept)

Pillar Strength (as determined by field measurements at Deer Creek Mine)

6P = 4,000 (psi, average)

Factor or Safety

VPILLAR2 .xls

SP = Y

EMPIRICAL PILLAR STABILITY ANALYSIS
Typical Calculation

.H-[(
w+B) ( L+B

)
1

w

	

L

	

144

where :

	

Sp

	

? - average pillar stress (psi)
y

	

158 (Ibs/ft3 , as determined by measurements at Deer Creek Mine .)
H 640 (ft)
B 20 (ft)
w 60 (ft)
L

	

110 (ft)

SP = 158 .640
• [ ( 60 + 20~ (110+20

)

	

1
60

	

110

	

144

SP = 1,106.5

	

(psi)

` FS = 6P

Sp

FS =
4000

FS = 3 .61

1 106 .5

s

-LL 'j
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where :

EMPIRICAL PILLAR

	

BILITY ANALYSIS
Factor bf Sat

	

alculations

Average Pillar Factors of Safety along the Projected 4th North Mains
14

Sp
Y
H
B
w
L

?

	

(psi)
158

	

(lbs/ft 3 )
varies

	

(ft)
20

	

(ft)
60

	

(ft)
varies

	

(ft)

#2 Attachment

	

Right Fork of Rilda Canyon / 4th North Mains

Location Cross-Section

Overburden

(H)

Pillar Dimensions Pillar Strength

6~SP

Pillar Stress

*

Factor of Safety

FS(w) (L)
Right Fork of Rilda Canyon
South Western Edge Detail A - A' 635 60 110 4,000 1,098 3.64

Right Fork of Rilda Canyon
South Western Edge Riparian Zone Detail A - A' 150 60 130 4,000 253 15.80

Right Fork of Rilda Canyon
Lowest Cover Along Cross-Section Detail A - A' 99 60 130 4,000 167 23.94

Right Fork of Rilda Canyon
North Eastern Edge Riparian Zone Detail A - A' 188 60 130 4,000 317 12.60

Right Fork of Rilda Canyon
South Western Edge Detail A - A' 648 60 110 4,000 1,120 3.57
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Mine roof strata are rectangular in cross-section, and thus, the moment of inertia is given by :

I = b -h3/12

where,

Beam Analysis

Overview :

Beam theory suggests, that when an underground opening is excavated, the immediate roof strata acts

as a beam to support the strata overlying the opening . If the beam is strong enough to support itself and the

effected overlying strata, then the opening will be stable .

Derivation :,

Rock beam failure occurs when the peak stress in the beam exceeds the beam strength . The peak

stress in the beam is determined by the flexure formula,

Umax = M • c/I

where,

M = maximum moment about the neutral axis
c = perpendicular distance from the neutral axis of the beam to its outermost fiber
I = the moment of inertia of the cross-sectional area of the beam computed about the

neutral axis of the beam

b = the breadth of the section, assumed to be 1 foot in length, parallel to the long axis of the
mine entry

h = height of the beam

The rock beam is loaded with a uniformly distributed load, thus the moment within the beam is given by :

M = w • L2/8

where,

w = uniformly distributed load along the beam
L = the length of the beam, and in this case, the width of the entry

The uniformly distributed load. i s calculated by •

w=y •H •b

where,

y = the density of the overburden
H = the height of the effected zone

EFFECTIVE :

UTAH DIVISION OI,_ . GAS AND MINING
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b = the breadth of the section, assumed to be 1 foot in length, parallel to the long axis of the
mine entry

Equai ing the above relationships leads to the following equation for peak stress in the beam :

6m. _ (3/4) . y . H - (L/h)2

where,

'y = the weight of the overburden
H = the height of the effected zone
L = the length of the beam
h = height of the beam

Discussion

The immediate roof strata overlying the Blind Canyon coal seam in the general area of the proposed

Deer Creek Mine's 4` h North Mains / Right Fork crossing of Rilda Canyon ranges from approximately 100 -

125 feet in total thickness and consists of interbedded sandstones / mudstones, massive sandstone, and

alluvial fill (see Attachment #I) .

To address the stability of the mine openings within the Right Fork of Rilda Canyon . beam theory
db

will be employed. Beam theory suggests. that when an underground opening is excavated, the immediate

woof strata acts as a beam to support the strata overlying the opening . If the beam is strong enough to support

itself and the effected overlying strata, then the opening will be stable .

At the Deer Creek Mine, primary standard roof support consists of 5 feet resin roof bolts installed on

5 feet centers. This primary roof support locks the stratified layers of the immediate roof together,

effectively forming a beam of support for the mine opening . The roof lithology immediately above the coal

seam in the Right Fork of Rilda Canyon consists of 1 .1 feet of sandstone followed by a 4 .1 feet interbedded

layer. The roof bolts lock these two lithologic units together forming a 5 .2 feet rock beam in the roof .

When an underground opening is excavated, the stress distribution in the surrounding rock mass

changes. The support that the excavated material supplied to the surrounding rock is no longer there . The

stress therefore arches over the opening and redistributes itself to the surrounding rock .

In underground openings, it is accepted that the zone of influence

	

;~P the h ; aht of

the mine opening. In beam theory, when an underground opening ; is ch a't d

	

9tata, ~e4the
E:amine opening acts as a beam to support the immediate roof, or the materia
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height of the mine opening ; and that mine openings that are more than 1 diameter apart do not interact to a

significant degree. The proposes:. mine layout in the general area of the 4th North Mains / Right Fork crossing

of Rilda Canyon consists of 5 entries with pillars on 150 x 80 feet centers with entry dimensions of 8 feet

high and 20 feet wide. Taking the two rules of thumb into account, with a mine opening height of 8 feet, and

mine openings that are more than 20 feet apart, the total height of the material to be supported is assumed to

be 16 feet, including the, beam (see Attachment #2) .

Assumptions :

y = 151 .3 lb/ft 3

H = 16 feet
L=20 feet
h = 5 .2 feet

Calculations:

6max = ( 3/4) • (151 .3) - (16) . (20/5 .2)

I*

Some rules of thumb in underground excavation are : the height of the effected strata is 2 times the

m =L86.51 psi

3

Beam Stability : .

Beam stability is evaluated by calculating its factor of safety . The factor of safety is the tensile

strength of the beam divided by the maximum tensile stress that the beam is subjected to . The factor of

safety is thus :

FS = 6pillar strength / 6pillar stress

where,

Gpillar strength

6pillar stress

FS = 918 .25/ 186.51

FS = 4 .92

= 918 .25 psi, as determined from strengthw,L R! .

	

, ,

= amat , as calculated above

UTAH DIVISION OIL, € c I"W rK#*IrNG



A factor of safety of 1 .5 to 2.0 indicates long term stability . The calculated factor of safety of 4 .92

indicates long term stability of the beam, and thus the entries .
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Attachment #1

Coal Lithologic Log

Drill Hole: EM-158
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Attachment #2

Stress Distribution in Laminated Beam
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Division Director
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Janette S. Kaiser, USFS
Miles Moretti, Price DWR
Price Field Office
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State of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210
PO Box 145801
Salt Lake City, Utah 84114-5801
801-538-5340
801-359-3940 (Fax)
801-538-7223 (TDD)

October 22, 1999

Chuck Semborski, Environmental Supervisor
Energy West
P. O. Box 310
Huntington, Utah 84528

Re:

	

Conditional Approval of Rilda Canyon Access, PacifiCorp, Deer Creek Mine, ACT/015/018-
99B, File #2 . Carbon County, Utah

Dear Mr. Semborski :

The Division has completed the review of your proposal to access the Deer Creek Mine by way
of Rilda Canyon. Your submittal dated October 7, 1999 adequately addressed the deficiencies
previously sent to you on August 5, 1999 . The Division hereby approves your application contingent
upon the following conditions being completed .

1 .

	

Seven clean copies of the amendment must be submitted to the Division by no later than
November 22, 1999 for incorporation into the approved Mining and Reclamation Plan and for
distribution .

2 .

	

Prior to using the Rilda Canyon road for access to the Deer Creek Mine, PacifiCorp must obtain
the endorsement of the Manti La Sal National Forest for the design adequacy of the Rilda
Canyon Road above the gate, as well as an endorsement to leave the access gate open while the
mine disturbed area is being accessed .

If you have any questions regarding this approval or the conditions, please call me at (801) 538-
5325 or Pete Hess at (435) 613-5622 .

Sincerely,

}

Daron R. Haddock
Permit Supervisor
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File Code : 2820-4

Date : October 25, 1999

Mary Ann Wright
Utah Department of Natural Resources
Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
P.O. Box 145801
Salt Lake City, Utah 84114-5801

Dear Mary Ann :

We have reviewed Energy West's Mine Plan Amendment, subsequent submissions, and the
Division's Technical Analysis regarding the proposal to haul bulk materials to the Deer Creek
Mine via the Rilda Canyon Left Fork breakout and access road.

We hereby consent to approval of the amendment by the Division subject to the following
provisions/modifications :

• Modify Stipulation 10 on page 43 of the permit amendment to "Usage of the Rilda Can-
yon Road will be limited to the period from April 15 through December 1 or as directed
by the Utah Division of Wildlife Resources to protect the winter range and raptors and as
directed by the Forest Service to protect National Forest System resources ."

•

	

Snow removal on the breakout access road is limited to Forest Service case-by-case ap-
proval, to remove drifts which remain after the remainder of the road is clear of snow and
has dried sufficiently to allow hauling which would not cause rutting or other damage .

•

	

The Forest Service reserves the right to stop hauling at any time due to unforeseen public
safety concerns or site specific conditions such as resource damage, fire, or road damage .

• The operator is responsible to prevent any unauthorized use of the breakout access road
during hauling and at all other times by appropriate actions, signs, gates, and barricades,
subject to Forest Service concurrence .

• A dust suppression method (other than just watering) must be implemented after the 1999
field season to minimize the number of truck trips on the breakout access, subject to For-
est Service approval .

A copy of the Forest Service Decision Memo for this proposal is attached for your information .

Caring for the Land and Serving People

	

Printed on aecyded Paper

. .~ United States Forest Manti- La Sal Supervisor's Office

0 -
Department of
Agriculture

Service National Forest 599 West Price River Drive
Price UT 84501
Phone # (435) 637-2817
Fax # (435) 637-4940
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Modifications to the plan may be necessary at the end of the test period on December 1, 1999, to
address concerns. The Forest Service must be consulted regarding modifications to the amend-
ment or additional requirements needed to address concerns .

If you have any questions, please contact Jeff DeFreest or Carter Reed at the Forest Supervisor's
Office in Price, Utah.

for
JANETTE S. KAISER
Forest Supervisor

Enclosure

cc :
Bob Willey, Energy West
P.O. Box 310
Huntington, Utah 84528

Pete Hess, Utah Division of Oil, Gas and Mining
Price Field Office, 451 East 400 North
Box 156
Price, Utah 84501

Jeff DeFreest, D-2/3

Brent Barney

,Q4



I . INTRODUCTION

The Manti-La Sal National Forest has evaluated a proposal by Energy West, Deer Creek Mine to haul bulk materials to
their breakout portal and pad in the South Fork of Rilda Canyon . The proposal would allow Energy West to haul the
proposed materials via existing surface roads which is less costly than hauling them through the underground workings
from the Deer Creek Mine portal complex . The subject roads and the breakout pad already exist and are under
appropriate permits. Hauling on State highways has been approved by the Utah Department of Transportation . Hauling
on the County road in Rilda Canyon from State Hwy. 31 to the breakout pad access road has been approved by Emery
County through issuance of an encroachment permit . No expansion or reconstruction of these facilities on National Forest
System lands is proposed or reasonable foreseeable . The facilities on National Forest System lands have been
determined to be suitable for the proposed activity . Bulk materials to be hauled to the breakout portals and pad would
consist of longwall support CANS/cribs, gravel, and Omega block. Hauling would consist of a maximum 28 loads per
week (average of 5 .4 trucks per day). Only one truck would be in the canyon at a time and hauling would be limited to the
period between April 1 and December 1 as weather permits. The actual start and stop time between these dates would
be subject to approval by the Division of Wildlife Resources and Forest Service based on weather, wildlife activities in the
canyon, and road conditions . No hauling would take place on weekends, holiday weekends (including the prior Friday and
actual holiday) or the openings of the general big-game hunting seasons (including the day prior to the opening day) .
Hauling would not take place when the road surface is wet enough to be susceptible to damage and would be limited to
daylight hours. No hauling of materials from the breakout pad would take place . Some of the CANS and gravel would be
stockpiled on the pad in approved areas but most materials would be transported into the mine as they are unloaded from
the trucks. The area of the proposed action lies on National Forest System lands administered by the Ferron-Price
Ranger District of the Manti-La Sal National Forest . The breakout and breakout pad access road occupy approximately 2
acres of National Forest System lands and are located in Section 9, Township 16 South, Range 7 East, Salt Lake
Meridian, in Emery County, Utah, within Federal Coal Lease U-050862 and U-06039, within the approved permit boundary
of the Skyline Mine .

The proposal was submitted to the Utah Division of Oil, Gas and Mining in the form of a permit amendment to the Mine
Permit for the Deer Creek Mine . Forest Service consent is required under the Federal Coal Leasing Amendments Act of
1975, Surface Mining Control and Reclamation Act of 1977 and associated Federal Regulations, and the Utah Coal Rules .
The Forest Service consent decision is subject to analysis under the National Forest Management Act of 1976, and
National Environmental Policy Act of 1969 .

II . DECISION

I have decided to consent to approval of the proposed hauling by the Utah Division of Oil, Gas and Mining as proposed by
Energy West subject to the attached provisions for the protection of non-coal resources on National Forest System lands .

It is my determination that this decision may be categorically excluded from preparation of an Environmental Assessment
(EA) or Environmental Impact Statement (EIS) under Forest Service Handbook 1909 .15, Chapter 30, Section 31 .2(3) :
"Approval, modification, or continuation of minor special uses of National Forest System lands that require less than five
contiguous acres of land." This category was determined appropriate because the area affected by this decision is less
than 5 acres, no impacts to surface resources or hydrology are anticipated, and surface uses would remain essentially the
same .

Decision Memo
PACIFICORP/ENERGY WEST

BULK MATERIALS HAULING ON RILDA CANYON ROAD
DEER CREEK MINE

USDA Forest Service Intermountain Region
Manti-La Sal National Forest
Ferron-Price Ranger District

Emery County, Utah

owls/an Memo
Canyon FmI Company, LLC, Skyfln Mine, PasNal Flunw Ulm Plan Anwndmsnt
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My decisions will be implemented via this Decision Memo and subsequent consent letters that will be sent to the the
Director, Utah Division of Oil, Gas and Mining .

III . PECISION RATIONALE

This decision was made after careful consideration of the proposal, public involvement, and the entirety of the supporting
record . No one fact or single piece of information led to the decisions . Rather, a combination of factors contributed to it .
The key considerations are discussed in the following sub-parts :

Attainment of Agency Goals :

The general purpose and need for this project is to accomplish the following goal of the Forest Plan : "Provide
appropriate opportunities for and manage activities related to locating, leasing, development, and production of
mineral and energy resources." (Forest Plan, p. 111-4). Another related goal of the Forest Plan is: "Manage
geologic resources, common variety minerals, ground water, and underground spaces (surficial deposits,
bedrocks, structures, and processes) to meet resource needs and minimize adverse effects ."

The proposal lies within an MMA (Minerals Management) and an RNG (Range) Forest Plan Management Unit .
MMA Management Units are managed with emphasis on leasable mineral operations such as coal mining
operations. RNG Management Units are managed for emphasis on Livestock and Wildlife Grazing . Mineral
activities are allowed with appropriate mitigations to assure that operations are consistent with Forest Plan goals
for management of resources .

The project-specific purpose and need of the proposed action is to provide for economical mineral activities while
protecting natural resources of the National Forest consistent with Forest Service policy and Forest Plan direction .

The decision wholly meets the project's purpose and need .

Absence of Extraordinary Circumstances :

Existing resource conditions and potential extraordinary circumstances have been considered in making the
decisions .

.Steep slopes or high/v erosive slopes . The proposed project areas are located in the bottoms of canyons away
from steep slopes and highly erosive slopes .

Threatened and endangered species or their critical habitat. The project will involve hauling of materials on
existing roads during non-critical periods of time regarding wildlife habitat and occupation . No water will be used,
depleted, or diverted . There should be no impact to any species .

Floodolains, wetlands, or municipal watersheds . There will be no use, depletion, or diversion of the water. There
should be no effect on the floodplain or wetland .

Concyressionally desiqnated areas . such as wilderness, wilderness study areas, or National Recreation Areas .
There are no wilderness, wilderness study areas, or National Recreation Areas in or adjacent to the project area .

Inventoried roadless areas. The project area is not within an inventoried roadless area or an unroaded area
contiguous to an inventoried roadless area .

.Research Natural Areas. The project area is not located within any Research Natural Areas (RNAs) .

,Native American religious or cultural sites . archeoloaical sites, or historic properties or areas . Because the
hauling would be on existing roads and would not involve additional surface disturbance, professional
archaeological staff have determined that the project does not have the potential to affect historic properties .

Relationship to Public Involvement:

Public comments were sought through scoping and considered throughout the planning process for this project .
Project scoping responses are described in the next section .

I~*O
Dic alon Memo

canyon Fu l company, LLC, Skyllnr Mkne, Panhai FkNm Mlna Plan Amendment
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IV . PUBLIC INVOLVEMENT

Legal notices describing the proposal and requesting issues/comments were published in the Sun Advocate (Price, Utah)
and the Emery County Proaress (Castle Dale, Utah) on June 8, 1999 . Letters describing the proposal and requesting
issues/comments were mailed to 18 interested individuals/agencies on June 7, 1999. Four response letters were received
with comments as described below .

Utah Mining Association - Supports approval of the requested permit amendment to preserve the Carbon and Emery
County economies and their standard of living .

Utah Division of Wildlife Resources - Stated that restricting hauling to the period between April 15 and December 1 as
proposed would be sufficient to protect wildlife .

North Emery Water Users Association - Objected to transporting of any hazardous materials (oil, greases, fuels, etc .) on
the Rilda Canyon Road due to the potential for a wreck or spillage. The Rilda springs which lie downstream of the
breakout in Rilda Canyon adjacent to the road and have been developed by North Emery Water Users Association to
provide culinary water and are directly influenced by the creek above . Any spillage could contaminate the springs .

Emery Water Coonservancv District - First the District is concerned that the increased truck traffic on the existing road will
have a definite negative impact on the environment in the area . We do not see an evaluation of protective measures to
be taken to prevent pollution to the streams due to road sediment seeping into the system . Second, it appears that no
time table has been expressed as to how long the road will be in use and what will become of this access road when it's
use is no longer necessary . Third, we question what guarantees have been put into place that this road will be used only
for hauling bulk materials . It is the main emphasis and concern of the Emery Water Conservancy District that the water
and the watershed within the forest boundaries be protected .

A meeting at the Forest Supervisor's Office in Price, Utah was held on July 23, 1999 between the Forest Service and
water users groups . North Emery Water Users Association and Emery Water Conservancy District were represented .
The proposed project was discussed. Both groups agreed that if their concerns were addressed they would have no
objection to Forest Service consent to the proposal. It was explained that Energy West has not proposed to haul anothing
other than the bulk materials discussed in the introduction of this Decison Memo and would not be allowed to haul any
other materials without specific approval of the responsible agencies . In addition, Energy West would be required to
install some additional sediment control facilities on the road and would be required to supress fugitive dust with water or
some other method approved by the agencies . It was explained that the road and pad are already permitted under the
Deer Creek Mine plan which includes restrictions on use of the road and requires complete reclamation of the breakout
facilities, pad, and access road upon completion of mining activities . There is an adequate bond held by the Utah Division
of Oil, Gas and Mining to ensure compliance . Additional concerns were brought up by the group regarding public safety
and adequacy of the road to protect a spring which is located under the road which provides water to their collection
system .

V. FINDINGS REQUIRED BY OTHER LAWS AND REGULATIONS,

To the best of my knowledge, the decision complies with all applicable laws and regulations . In the following, the
association of the decision to some pertinent legal requirements are summarized .

National Forest Management Act of 1976 : The Forest Plan was approved November 5, 1986, as required by this
Act. This long-range land and resource management plan provides guidance for all resource management
activities in the Forest . The National Forest Management Act requires all projects and activities to be consistent
with the Forest Plan. The Forest Plan has been reviewed in consideration of this project . The decision will be
consistent with the Forest Plan .

'Coal Leasing Amendments Act of 1975 : Forest Service consent to approval of mining operations by the Utah
Division of Oil, Gas and Mining (including conditions for protection of non-coal resources) is required under this
act. Approval of this decision memo constitutes my consent to UDOGM.

	

'

Surface Mining Control and Reclamation Act of 1977(SMCRA) : This act gives the Department of the Interior,
Office of Surface Mining (OSM), primary responsibility to administer programs that regulate surface coal mining

Oeclalon Memo
Canyon Fuel Company, LLC Skyline Mine, Pa lia l Fhsme Mine PlanAmendm nl
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operations and the surface effects of underground coal mining operations . Pursuant to sections 503 and 523 of
SMCRA, under the oversight of the OSM, the Utah Division of Oil, Gas and Mining regulates surface coal mining
and the surface effects of underground coal mining on Federal and non-Federal lands within the State of Utah . On
National Forest System lands, consent must be obtained from the Forest Service, as the surface management
agency, prior to approval of mining activities, including exploration drilling . Approval of.this decision document
constitutes my consent for approval of the mine permit amendment .

National Historic Preservation Act : The proposal would not result in any impacts for cultural or historic resources .

Endangered Species Act: The Biological Assessment/Biological Evaluation has disclosed that this project will not
result in impacts to threatened, endangered, or sensitive plant or animal species . Therefore the Forest Biologist
determined there is no need to further evaluate threatened, endangered, or sensitive plant or animal species .

National Environmental Policy Act : The entirety of documentation for this project supports that the project
analysis complies with this Act .

VI . IMPLEMENTATION DATE AND APPEAL OPPORTUNITY

Implementation of the these decisions may occur immediately upon my signature of this document .

This decision is not subject to appeal by the public in accordance with the Code of Federal Regulations Title 36 part 215.

This decision is subject to appeal by the applicant under Code of Federal Regulations Title 36 part 251 .

VII . CONTACT PERSON

For additional information concerning the Forest Service decision, please contact Carter Reed or Jeff DeFreest at the
USDA Forest Service, Manti-La Sal National Forest (address : 599 West Price River Drive, Price, UT 84501 ; telephone :
435-637-2817).

VIII . SIGNATURE AND DATE

ale
JANETTE S. KAISER

	

Date
Forest Supervisor
Manti-La Sal National Forest

Deelsion Memo
Canyon Fuel Company, LLC Skytlne Mine, Panhall Flume Mine Plan Amendment
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DECISION MEMO ATTACHMENT

CONDITIONS OF FOREST SERVICE CONSENT

• No petroleum products, liquids (other than specifically approved dust suppression products), or hazardous
materials of any kind will be hauled on the breakout access road .

• Hauling will be limited to the time between April 15 and December 1 . In addition, the actual start and stop dates
are subject to Forest Service consent based on weather, National -Forest System resources, and road conditions .
The Forest Service reserves the right to stop hauling at any time due to unforeseen public safety conditions or site
specific conditions such as resource damage, fire, or road damage.

•

	

Snow removal on the breakout access road is limited to Forest Service case-by-case approval, to remove drifts
which remain after the remainder of the road is clear of snow and has dried sufficiently to allow hauling which
would not cause rutting or other road damage.

•

	

No hauling will take place during holidays (Federal and State), holiday weekends (including the prior Friday), the
opening weekends or the general big-game hunts (including the prior Friday) .

•

	

The operator is responsible to prevent any unauthorized use of the breakout access road during hauling and at all
other times by appropriate actions, signs, gates, and barricades, subject to Forest Service concurrence .

•

	

A dust suppression method (other than just watering) must be implemented to minimize the number of truck trips
on the breakout access, subject to Forest Service approval, beyond the 1999 field season .

Decision Memo
Canyon Fuel Company, LLC, Skyline Mine, Pernhall Flume Mine Plan Anwndnwnt
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Michael 0 . Leavitt
Governor

Ted Stewart
Executive Director

John Kimball
Division Director

9 June, 1999

Dear Mr. Helfrich,

The Division of Wildlife Resources has reviewed the amendment to allow surface access to the Rilda
Surface Facilities and have the following comments :

•

	

We support the stipulation which limits usage of the Rilda Canyon Road from April 15th
through December 1st . This stipulation was requested to avoid impacts to big game during the
critical winter period .

• We request that stipulation 10 on page 43 be reworded to state : "10. Usage of the Rilda Canyon
Road will be limited to the period from April 15 through December 1, or as directed by the Utah
Division of Wildlife Resources to avoid impacts to big game during the critical winter season . "
This wording change would more accurately represent the purpose of this restriction .

State of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF WILDLIFE RESOURCES

Southeastern Region
475 West Price River Drive, Suite C
Price, Utah 84501-2860
801-636-0260
801-637-7361 (Fax)

Joseph C. Helfrich
Permit Supervisor
Division of Oil, Gas and Mining
PO Box 145801
SLC, UT 84114-5801

RE: DWR comments on the Rilda Canyon Surface Access Amendment, ACT/015/018, Emery Co . UT

I*

•

	

Finally, we understand that PacifiCorp does not anticipate further development at the Rilda
Canyon Facilities (pg . 43). We feel that this is an important point, as we are concerned about the
cumulative impact of projects in this area . The combination of this, and additional future projects
in this area may have a greater impact on wildlife than anticipated by analyzing projects
individually .

Thank you for the opportunity to review and comment on this amendment . We appreciate the
opportunity to work with PacifiCorp, DOGM and the Forest Service on this amendment from its
inception. For questions regarding these comments, please contact Chris Colt - Habitat Biologist at (435)
636-0279 .

Miles Moretti
Regional Supervisor

c:Pete Hess - DOOM
Bob Willey - PacifiCopr
Jeff DeFreest - USFS
N: wp~d. Y
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T-226(6/97)
HIGHWAY RIGHT OF WAY

	

PERMITENCROACHMENT

I*

UTAH DEPARTMENT OF TRANSPORTATION

ORIGINAL

99-671-44
Date: 101011199

Work order #@
Region 4
District : Price

Application of: ENERGY WEST MINING CO .

	

Phone: 687-4720
Title: GEOLOGY/PERMITTING

By:

	

CHARLES SEMBORSKI

	

SUPVR
Address :

	

PO BOX 310, HUNTINGTON UT 84528

is hereby granted. subject to UDOT's Regulations For The Accommodation of Utilities on Federal Aid and Non Federal-Aid Highway
Right of Way, Regulations for the Control and Protection of State Highway Rights of Way, Standard Specifications for Road and
Bridge Construction. Specifications for Excavation of State Highways, State Occupational Safety and Health Laws, Manual on
Uniform Traffic Control Devices, Instructions to Flaggers, the approved plans, and any special limitations set forth herein . permission
for the purpose of ACCESS SR-31 FROM EMERY COUNTY ROAD #306 WITH TRACTOR/TRAILER FOR THE PURPOSE OF
TESTING FEASIBILITY OF DELIVERY OF MATERIALS TO THE DEER CREEK MINE within the right of way limits of Highway No .
31 Milepost No . 38.7, in EMERY County, in the following locations : HUNTINGTON CANYON, INTERSECTION OF SR-31 AND
EMERY COUNTY ROAD #306 .

Receipt of $20.00 permit fee is hereby acknowledged . The work permitted herewith shall commence 10/04/1999 and shall be
diligently prosecuted to completion . The work shall be completed and all disturbed surfaces or objects restored on or before
11/30/1999. In the event work is commenced under this permit and the permittee fails or refuses to complete the work, the Utah
Department of Transportation may, at its election, fill in or otherwise correct any existing deficiencies at the expense of and subject to
immediate payment by the permittee .

Permittee shall execute a bond in the minimum amount of $0.00, as determined by the Region Director/District Engineer, to insure
faithful performance of the permittee's obligation . The bond shall remain in force for three years after completion of work .

Before work permitted herewith is commenced, the permittee shall notify Dale Stapley at 636-1402, permits officer, or Steven
Acerson 687-9969 , and commencement of said work is understood to indicate that the permittee will comply with all instructions
and regulattons of the Utah Department of Transportation (as listed above) with respect to performance of said work, and that he will
properly control and warn the public of said work to prevent accident and shall indemnify and hold harmless the Utah Department of
Transportation from all damages arising out of any and all operations performed under this Permit .

Permittee shall not perform any work on State Highway right of way beyond those areas of operations stipulated on this permit .

If permittee fails to comply with Utah Department of Transportation regulations, specifications, or instructions pertinent to this
permit, the Region Director/District Engineer or his duly authorized representative, may by verbal order, suspend the work until the
violation is corrected . If permittee fails or refuses to comply promptly, the Region Director/District Engineer or his authorized
representative may issue a written order stopping all or any part of the work . When satisfactory corrective action is taken, an order
permitting resumption of work may be issued.

Special Limitations : This agreement and/or permit is UDOT approval only . You are responsible to obtain clearances from
private property owners and the local jurisdiction you are working within . Contractor responsible for repairing and/or
restoring any portion of the roadway damaged during construction . TRUCKS ENTERING HIGHWAY SIGN TO BE POST
MOUNTED WITH ORANGE FLAGS APPROX. 1000' IN ADVANCE OF RILDA CANYON . CERTIFIED FLAGGER TO DIVERT
RILDA CANYON TRAFFIC (NOT SR-31 TRAFFIC)

Maintenance Station No . 433 Steven Acerson 687-9969

(Signature of Permittee)

Approved By : "L --~
r..(Region Director/
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To: Region Director/District Engineer
UTAH DEPARTMENT OF TRANSPORTATION

'((1) Application is hereby made b : Z~
*(2) Address: PQ-x 310 ftrc i r1 kc,
"(3) for permission do,tpe foil wing :E-'f J

LS
to

10A
a

!`Refer to instructions on back .

Rcgion/District Traffic EnSr.

Form T-223
UTAH DEPARTMENT OF TRANSPORTATION

Application for Right of Way Encroachment Permit-
(WORK CANNOT BEGIN UNTIL PFndlT IS APPROVED)

Date 2- 30	 19,12

e f- M 1"P1 1,
x,/-5'- FLt 1

	 -~ew t of c k•
.

Tel.No.	 ( h'3 ) 6S 7 `/1ZOis

	

-rover e t a ( . :216 : o
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/
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City	 County i

	

Highway No. „77	
Milepost	in accordance wi the attached plan $(5)

*(6) Construction will begin on or about , /J	 19Z.F ,
and will be completed on. or before	 19 f-09--

New underground utility installations crossing highway must be placed by boring . If boring is impossible due to unusual
ci rumstances such as soil conditions, existing utilities, etc ., a request for an exception may be made to the Region
Director/District Engineer and the following information provided :

a . Type of pavement , l	+- 4PP 1,,t, cc I e	
b. Excavation will be

	

feet' long by, N /A-	feet wide and

	

feet deep .
c. A bond in-the amount of S	has been posted . with	

Tel. No .	to ran for a term of three (3) years after
completion of work to guarantee satisfactory performance .

If this permit is granted, we ag ee • to comply with all conditions, restrictions and Fegulations contained in the UDOT Policy 08-
87 "Accotrmnodation of Utilities on Federal-Aid and Non Federai'Aid Highway Right of Way", and "Special Limitations"
required by the &egion .Director/District Engineer or his duly authorized represcntativc .

To be filled in by the Region Director/District Engineer:
Permit	should

	

should not be granted .
Special Limitations	

Region DircctorlDistrict Engine or
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INSTRUCTIONS

I .

	

Application for this permit. should be made by whoever will actually do the work, whoher it be the owner or a
contractor.

Mailing address of applicant .

3 .

	

State fully and completely the type of installation, type of construction, with, thickness, drainage date, etc ., where
applicable.

If a pole, line, give the following information number of poles, total length of line~ tyr of wire, character of service,
vertical clearance over the roadway, and voltage if power line .

If a pipe line or buried cable, give the following information : type of service, size and Length of line, depth of trench,
kind of pipe (sewer, gas. oil ; water supply; etc .) or conduit- All transverse underground utilities must be-placed under
the pavement by boring . : All fluid lines require ettc*Qement with suitable material . The size and length ofencasement
shall be satisfactory to the Utah Department of Transportation .

4 .

	

Give distance from some geographical point such as intersecting highways, city or corporate limits. Give city, county,
and state or U .S. route number .

5 .

	

Attach two (2) copies of a plan showing proposed locations of structures with reference : to pavement and right of way
lines . If installation crosses the highway, show cross section of present roadway artd proposed installation . Identify the
location of other utilities that may be in conflict .

6 .

	

Give anticipated dates for beginning and for completion of proposed installations. Th:tse will be used in determining
the inspection fee .

No: A fee of twenty dollars ($20 .00) will .be charged for all Right of Way Encroachment Permits . This permit fee shall be
submitted with the application . An inspection fee will also be required as outlined in 1JDOT Policy 08-87
"Accommodation of Utilities on Federal-Aid and non Federal-Aid Highway Rights of Ways" .

-UTAH DEPARTMENT OF TRANSPORTATION REGION 1 DISTRICT OFFLCE'ADDRESSES :

Region I - 169 North Wall Avenue / P.O . Box 12580, Ogden, Utah 84412-2580, (801) 399-5921

Region 2 - 2010 South 2760 West, Salt Lake City, Utah 84104 .4592, (801) 975-4900

Region 3 - 825 North 900 West, Orem, Utah 84057, (801) 227-8000

Region 4 . 1345 South 350 West / P .O. Box 700, Richfield, Utah 84701 . (435) 893-4710

Cedar City District - 1470 North Airport Road / P .O. Box 1009, Cedar City, Utah 8471.1-1009, (435) 865-5500

Price District - 940 S. Carbon Ave, Price, Utah 84501-0903, (435) 636-1470

Richfield District - 708 South 100 West, Richfield, Utah 84701, (435) 896-1399
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Stipulations:

1 . Dust control hauling period .
2.
3.
4 .

6 .

Proper signing

	

e hauling is in effect .
Posting fo safety during ),ding and traffic control (if needed) .
Road repairs in the event of damages .
Final inspection upon completion of hauling .
Strict compliance with Ordinance 8-7-85A or as amended, Road Supervisor and
Co

	

Engineers .
7 .

	

Must

	

in compliance with Utah Department of Transportation through Dale
Stapley .

DATED this 4" day of October, 1999 .

Person to Contact :

Name :, Chuck SernhnrskilRoh Willey

Address:_Q Box 310	

PERMIT

, . :.

Permit #199928

Application having been made by Energy West Mining Co ' . s s through Charles A . Semborsld,
i authorized agent, and fees and a bond being waived, and

	

Beat having been reviewed
permission is hereby granted Applicant to proceed with the testing rmtion of

materials to the Rilda Canyon surface facility of Deer Creek Mine . Located. on Canyon
Road #306.

6872695

EMERY COUNTY ROAD DEPARTMENT

INSPECTION AND RELEASE

The Emery County Road Department Supervisor inspected said site on the	day of
	 , 19,	, finds the owing :

_ Deficiencies which must be corrected before release can be considered .

r... Released

Supervisor

EMERY COUNTY ROAD DEPARTMENT

By

TOTAL P .01

P .01

Phone #.1435) 687-4720/687-4722

P.O. Box 889 • 300 North 13t West • Castle Dale, Utah 84513 • Telephone (801) 381-5450 • FAX (801) 381-5239
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NORTH EMERY
WATER USERS ASSOCIATION

October 12, 1999

Charles A. Semborski
Geology/Permitting Supervisor
Energy West Mining Company
P. O. Box 310
Huntington, Utah 84528

Mr. Semborski :

On October 4, 1999 several board members of the North Emery Water Users
Association and I met with representatives from Energy West Mining Company to
discuss the delivery of material to the Rilda Canyon surface facilities of Deer Creek
Mine. Energy West Mining Company has requested permission from the Utah Division
of Oil, Gas, and Mining, in conjunction with the United States Forest Service, to conduct
a test to determine the feasibility of delivering solid bulk materials to the North Rilda
portal facility . After discussing concerns related to the test proposal with Energy West
representatives, North Emery Water Users Association supports approval of Energy West
Mining Company's request to conduct a material haulage test to the Rilda Canyon portal
facilities of the Deer Creek Mine . The material-haulage test will be completed by
December 1, 1999 .

Menco Copinga
President
North Emery Water Users Association

Office Located at 1325 North Highway 155

Box 129

Cleveland, Utah 84518
Telephone (801) 653-2649
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-~O Box 310

	

Mining Co.
-unrmaron . Utah 84528

nitea States < orest Jer% ice
,danti-La Sal National Forest
'0`) \\ es t Price RI% er Roa .i
Price . L tall S4`0I

\t ten don :

	

'd r. L arter Reeu

Re :

	

Rilda Canon Facilities Access Road

Attached 'ou %ill find the report Geotechnical Evaluation and Desiun Services for the Rilda
Canyon Project" %%hick includes the tacility pad and access road . The report '%as prepared by
(ieoteehnical Desiun Services .

	

included. are drawn<_s ;hoeing design aIetaiis of the road .
The signed and dated copies of these dra \\inL s can be found in the Deer ~_ reel . `1RP in packets
') .\ . _-MMES and -4-4A . F he road %% :ts constructed according_ to this int'ormation .

he tollo~Lin~, lists access road use Since its construction .

During construction of the facility . Ener gy West imported approximately 9000 cubic
yards of 2' granular material for sub-grade and till for construction of the site . As
can he seen on the attached weight tickets, the belly-dump trucks had a gross weight
of 80.000 to 05 .000 lbs . Fills equated to approximately 'O to 80 trips on the access
road .
Approximately 20 tractor/trailer loads were delivered to the site . including 38 .0001bs .
Transformers 1(0.000 gallon -water tank, two Sub-station building halves, fan
dtrct\%ork . tans . 1000 Ii . p . motor. etc .
\Iku durinu, construction \%e poured approximately 300 cubic yards of concrete . with
game trucks hauliina i l 'ards,Ioad .

I he _ross ~%eiuht of the truck tauhn1-1 the can cribs is TX .OOO Ibs and the Lra\el trucks trailer will
be approximately 80 .000 lbs . .\s stated in our application for use of this road . "The road will not
be used When \\e t and susceptible to danlage." This \~ ill prevent darllage to the top course of
enzyme treated road hase .

'ctoner ')9Q

I t".01.1 have and, additional questions please contact me .

John Christensen
P . E. 165651 . Utah
Sr. Construction/Industrial Enuineer
Energy West Mining
I ; N . Main
Iluntinuton . Utah 84528
435-687-4725
Email : john .cliristensenca-paciticorp .com

Huntington Office :

	

Deer Creek Mine :
(435) 687-9821

	

(435) 687-2317
Fax (435) 687-2695

	

Fax (435) 687-2285
Purchasing Fax (435) 687-9092

Trail Mountain Mine :
(435) 748-2140

Fax (435) 748-5125
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Environmental Assessment
for

Deer Creek Mine
North Rilda Extension

Manti-La Sal National Forest
Ferron-Price Ranger District

Emery County, Utah

July 1999r

Responsible Officials : Janette S . Kaiser
Forest Supervisor
Manti-La SafNational Forest

Dick Manus
Field Office Manager
Price Field Office
Bureau of Land Management

Cooperating Agency : Office of Surface Mining
Denver, Colorado

ID Team Leader :

	

Jeffrey Wade DeFreest, PG
District Geologist . IDT Leader

OIL, G s AND
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CHAPTER 1
	 Purpose and Need

A. INTRODUCTION

This chapter presents the project proposal (proposed action), the purpose and need for the proposal, the
decisions to be made, public involvement efforts (scoping), and the resulting issue identification .

The Utah Division of Oil . Gas and Mining (DOGM) received a proposal from Energy West Deer Creek
Mine to conduct longwall mining and subsequently subside the north slope of Rilda Canyon. This permit
amendment and associated revision of the resource recovery and protection plan (R2P2) are for areas within
Federal coal leases U-0243 17, U-2810, SL-051221, and U-06039 ; all of which contain special coal lease
stipulation # 9 from the Forest Plan. Stipulation #9 currently precludes mining that would cause the creation
of hazardous conditions such as potential escarpment failure and landslides except at specifically approved
locations . The stipulation is as follows :

Except at specifically approved locations, underground mining operations shall be conducted in such a
manner so as to prevent surface subsidence that ~Mould: (1) cause the creation of hazardous conditions
such as potential escarpment failure and landslides, (2) cause damage to existing surface structures, and
(3) damage or alter the flow ofperennial streams. The Lessee shall provide specific measures for the
protection of escarpments, and determine corrective measures to assure that hazardous conditions are
not created.

The Forest Service, as the surface management agency, must decide whether or not to consent to approval
of subsidence of the escarpments at the north slope of Rilda Canyon by the Bureau of Land Management
(BLM); and consent to the DOGM approval of the associated mine plan amendment .

Since the proposal requires amendments to Federal permits and would involve effects to National Forest
System lands, the Forest Service, Manti-LaSal National Forest, will be the lead agency in the analysis . The
BLM is responsible for administration of Federal Coal Leases and will participate in the analysis as a joint
lead agency. The Office of Surface Mining (OSM) is responsible for administration of mine permits and
will participate as a cooperating agency .

The project is located in Rilda Canyon on the Ferron-Price Ranger District within the Manti Division of the
Manti-LaSal National Forest (Township 16 S, Range 7 E . partial Sections 20, 21, 28, 29) . A location is
mapped in Appendix A .

B. PROPOSED ACTION

The proposed action is for the cooperating agencies to allow Deer Creek Mine to conduct full extraction
longwall mining and subside the escarpments on the north slope of Rilda Canyon as shown in Appendix A .
The Forest Service action would be to consent to the modification of the R2P2 by the BLM, and consent to
the amendment of the Mining and Reclamation Plan (MRP) with the DOGM .

Development of the proposed action included economic considerations . A detailed description of the
company's proposal is outlined in Chapter 2, under Alternative 2 .

Environmental Assessment
Deer Creek Mine, North Rilda Extension

CHAPTER 1
Purpose and Need
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CHAPTER 1
	 Purpose and Need

C. PURPOSE AND NEED

The general purpose and need for this project is to accomplish the following goal of the Forest Plan :
"Provide appropriate opportunities for and manage activities related to locating, leasing, development, and
production of mineral and energy resources ." (Forest Plan, p. 111-4) .

The project-specific purpose and need of the proposed action is to maximize coal recovery and extend the
mine life. This purpose and need also allows the BLM to achieve maximum economic recovery of coal
from the Federal Coal Leases .

D. DECISIONS TO BEMADEBY RESPONSIBLE OFFICIALS/AUTHORITY

The BLM, Price/San Rafael Field Office Manager must decide whether or not to approve the proposed
amendment to the R2P2 under the Mineral Leasing Act of 1920, as amended ; Coal Leasing Amendments
Act of 1975; Surface Mining Control and Reclamation Act of 1977 ; and the Utah Coal Rules .

The Forest Supervisor, Manti-La Sal National Forest, must decide whether or not to consent to the R2P2
and resulting MRP amendment . This involves the exercising and approval/authorization as provided for in
the stipulation attached to the leases .

The pending decisions must conform to the overall guidance of the Manti-La Sal National Forest Plan
(1986) and its Final Environmental Impact Statement (FEIS) and the BLM's San Rafael Resource
Management Plan (1992) and its FEIS. This environmental assessment tiers to the analysis decisions
resulting from both EIS's which are available for review at the Ferron/Price Ranger District and the Manti-
La Sal National Forest Offices and the BLM San Rafael/Price Resource Area and the Moab District Offices,
respectively .

E. SCOPING

The solicitation of comments on a proposal is called scoping . The results of scoping help to identify
concerns and issues about the project that will provide the main points of analysis .

Internal scoping for this project included review by various Forest Service and BLM resource specialists .
External scoping consisted of notice in the Forest's Schedule of Proposed Actions, a Legal Notice published
in the Sun Advocate (May 5th 1998), a News Release to the Sun Advocate from which an article was
written about the project (May 5th, 1998), and a letter to an 18-person mailing list . Those individuals to
whom letters were mailed included: Federal, State, and local governmental or land management entities ;
adjacent landowners and mining companies ; range permittees ; and others known to be potentially interested
or affected . Three letters were received in response to external scoping . A letter was received from the US
Fish and Wildlife Service discussing the effects of subsidence . Additionally letters of support of the project
were received from the Utah Mining Association and the United Mine Workers of America. The entirety of
these letters can be found in the Project Record .
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CHAPTER 1
	 Purpose and Need

The results of scoping identified the following initial concerns .

•

	

Potential Rockfalls
•

	

Impacts To Water Resources
•

	

Impacts To Wildlife Resources

•

	

Impacts To Rangeland Use
•

	

Impacts To Cultural Resources
•

	

Socio Economic Impacts

F. ISSUES

Issues represent a synthesis of concerns expressed about the project . Issues set the scope of the project
analysis. The scope of the project analysis includes the proposal, modifications to the proposal, alternatives
to the proposal, and disclosure of potential effects .

The results of scoping were used to define the issues for this project . Issues are identified as either key or
resolved. A key issue is one that requires an alternative to the proposal for potential resolution . It is
appropriate to provide a full disclosure of anticipated effects related to a key issue . A resolved issue
represents a concern resolved by the proposal through minor modifications to the proposal, project design
features, or management direction (i .e . laws, regulations, policies, Forest Plan Stipulations) . Sometimes
discussion of anticipated effects related to a resolved issue is warranted to assist the decision maker in
making a reasoned and informed decision . There were no key issues identified from the proposal .

Resolved Issues

The following issues are resolved through specific characteristics of the project area and its present use,
project design features and/or management requirements .--further discussion of anticipated effects related to
the following resolved issues is warranted to assist the decision maker in making a reasoned and informed
decision .

Rockfalls : The proposal is likely to cause rockfalls . Rockfalls could affect visual quality, safety,
vegetation, and stream sedimentation . The visual quality objective for the project area is
"modification" ; potential rockfalls would be within the parameters of this visual quality
objective . The Colorado Rockfall Simulation Program was applied to find if toppled rocks
would reach the road, and the results showed none of the 10 sample paths permitted rocks to
reach the canyon-bottom road . Destroyed vegetation and increased sedimentation have been
found to be negligible considering the existing condition of rocky terrain . Further discussion of
this issue will address recreational use of the area, the potential hazards/risk level and project
design .

Water Resources : The proposal could potentially affect water resources (Water quantity,
quality, wetlands/riparian habitat, and municipal water developments) . There is only one known
seep (no live surface water) near the eastern end of the project area on the ridge between Rilda
and Mill Fork Canyons, and it is too small to be developed for a water source . The remainder of
the water resource concerns will be resolved through application of the existing coal lease
stipulations and monitoring discussed in the description of the proposal in Chapter . 2.and.furt r-
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discussed' in Chapter 4 . The North Emery Water Users Association spring development is
outside of the project area and lies topographically and stratigraphically below the proposed
project as well . It is discussed further in Chapter 3 .

Wildlife Resources: The proposal could affect wildlife resources (elk and deer and their habitat, raptor
habitat/nesting, threatened species, endangered species, and sensitive species) .

Elk and Dec.- - Elk and deer use the ridge top and valley bottoms throughout the project as
transitional range between summer and winter range . Subsidence and potential escarpment
failure is not likely to affect either population as the escarpment creates a barrier between the
ridge top and valley bottom environments . Their distribution and use of the area will be
further discussed in chapters 3 and 4 .

Raptors - Raptor habitat is present in the escarpments of Rilda Canyon, however no
currently used nests have been located in the potential escarpment failure area and cliff
nesting habitat will remain available. Further discussions can be found in chapters 3 and 4 .

Threatened and Endangered Species - A Biological Assessment has been completed that
discloses expected effects to those species suspected to occur within the project area. A "no
effect" determination has been made . (Project Record)

Sensitive Species - A Biological Evaluation has been completed describing those species that
may be impacted by the project (see chapters 3 and 4) . Typically the area does not contain
suitable habitat for most Sensitive Species or the overall disturbance to those species and
their habitat that may occur in the area is negligible . The evaluation anticipates a "no
impact" to the viability of sensitive plant and most vertebrate species . (Chapter 4, Project
Record)

Socio-Economic Impacts : The Deer Creek Mine currently employs 263 miners who would
potentially keep their jobs longer as the North Rilda area is mined out if the action alternative is
selected. Additionally, the royalties returned to the US Treasury would be increased if the action
alternative is selected . These concerns are addressed throughout the analysis for comparison
purposes .

The following resolved issues are resolved through project design features and management requirements
and do not warrant further discussion in this document . Referenced Stipulations are included as part of this
project and can be found in the Project Record .

RangelandUse :

Sheep:
The proposal could disturb sheep grazing operations, primarily if subsidence induced cracks
cause water loss to springs on the ridge between Rilda and Mill Fork Canyons . This issue is
resolved because there is only one known seep on the ridge, and it is not sufficient for
development or stock watering . Additionally, sheep are only occasionally pushed that far out
on the ridge and are only in there 1-2 days (if at all) due to terrain and available vegetation
considerations .

Environmental Assessment
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Cattle
As a result of the upgrading of the Rilda Canyon Road by Emery County to the "forks area" and
the construction of the Deer Creek Mine surface facility , mitigation lead to installation of a
cattleguard and fence, precluding the grazing use of that portion of Rilda Canyon above the
springs in the northwest 1/4 of section 28 . Little range use is experienced from the mouth of the
canyon up to the cattle guard and fence, primarily onh , during the period that the Gentry
Allotment cattle are being moved onto and off the forest .

Cultural Resources : Failure of escarpment could potentially affect significant historical
properties, especially prehistoric rock shelter and/or rock art sites in escarpment locales. An
archeological reconnaissance of escarpment areas was conducted in 1997 . Several areas were
identified as having some potential to contain cultural resources . Subsequent intensive
archeological survey of the areas did not locate any archeological/historical sites . Based on this
data, it was determined that the project should have no effect on historic properties . Consultation
was done with the State Historic Preservation Office (SHPO) and concurrence with the "no
effect" finding was made (Project Record) .

Environmental Assessment
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CHAPTER 2
Description of Alternatives

A. INTRODUCTION

This chapter presents the alternatives considered for implementation, features common to action
alternatives, alternatives considered but not further analyzed, and a comparative summary table of the
alternatives considered for implementation responding to the identified issues .

A no action alternative and an action alternative are considered in detail .

B. ALTERNATIVE DESCRIPTIONS

Alternative 1 -No Action

Forest Service would not consent to the proposed action and mining would continue under the approved
R2P2 and MRP. Subsequently, the BLM would not approve the proposed amendment to the R2P2 and
DOGM would not approve the corresponding mine permit amendment . Alternative 1 addresses the need to
provide a "No Action" alternative (40 CFR 1502 .14) and provides a benchmark for evaluating the effects of
implementing the proposal . The operator would not be permitted to conduct full extraction longwall mining
under the escarpment .

Though full support mining is permitted under the current mining plan, the reserves would not be
economical to mine (personal communication with Chuck Semborski, Energy West Mining Co ., June 1999,
and George Tetreault, BLM, July 1999) . No mitigation measures or monitoring would be required as part of
this alternative, beyond what is already in the mining and-reclamation plan .

Alternative 2-Consent to Mining as Proposed

This alternative wholly responds to the purpose and need .

The Forest Service would consent to the modification of the R2P2 by the BLM, and consent to approval of
the amendment of the Mining and Reclamation Plan by DOGM which would allow Deer Creek Mine to
conduct full extraction longwall mining and subside the escarpments in the north slope of Rilda Canyon as
shown in Appendix A .

Additionally, Deer Creek Mine would post warning signs at specified points in Rilda Canyon, warning
recreational users of the potential rockfall hazards, as stated in their proposal. All commitments in the
mining and reclamation plan would be adhered to .

The Deer Creek Mine would also monitor subsidence through their mine plan requirements and as proposed,
provide higher resolution monitoring data for the north slope of Rilda Canyon by installing prisms for
accurate surveying on the top of the escarpments to determine when subsidence is substantially complete .

CHAPTER 2
Description of Alternatives
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C. COMPARISON SUMMARY OF ALTERNATIVES

Responsiveness to Purpose and Need _

	

Alternative 1 Alternative 2
Increased Recovery of Coal Reserve (Tons)

	Extension of Mine Life

Resolved Issues

Environmental Assessment
Deer Creek Mine, North Rilda Extension
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None

7,219.341
2 Years

f Alternative 1 1 Alternative 2 1
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Rockfalls :
Escarpment Failure due to mining induced subsidence :

Feet of Escarpment at High Risk of Failure
Feet of Escarpment at Moderate Risk of Failure
Feet of Escarpment at Low Risk of Failure

Modified Visual Quality Experience Potential
Compliance to Forest Plan Visual Quality Objective
Safety Hazard/Risk
Destroyed Vegetation
Increased Stream Sedimentation

~
None
None
None

Low
Yes

Low Risk
None
None

7,600
2,300
1,100

High
Yes

Low Risk
Negligible
Negligible

Water Resources :
Risk of Water Quality/Quantity Loss

	

(

	

None
Wetlands/Riparian Habitat Loss None
Risk To Municipal Watershed

	

None

i
Negligible
Negligible
Negligible

Wildlife Resources :
Elk/Deer
Raptors
Threatened & Endangered

Bald Eagle
Peregrine Falcon
Southwestern Willow Flycatcher

Sensitive Species
Spotted Bat
Townsend's Big-eared Bat
Flammulated Owl
Northern Goshawk
Three-toed Woodpecker

MIIH = "May impact individuals or habitat, but will
not likely contribute to a trend toward Federal listing
or loss of viability to the population or species"

No Impact
No Impact

No Effect
No Effect
No Effect

No Impact
No Impact
No Impact
No Impact
No Impact

No Effect
No Effect

No Effect
No Effect
No Effect

MHH
MIIH

No Impact
No Impact
No Impact

Socio-Economics :
Employment years of 263 miners
Royalties paid to the US Treasury

4 yrs, 5 mos .
525.658.620

6 yrs, 5 mos .
537.209.566

Rangeland Use : No Impact No Impact

Cultural Resources No Impact No Impact
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CHAPTER 3
Description of Affected Environment

A. INTRODUCTION

This chapter summarizes the resources of the affected area, with emphasis on the issue topics .

This analysis tiers to the Manti-La Sal National Forest Land and Resource Management Plan (Forest Plan)
Final Environmental Impact Statement (FEIS) and Record of Decision, 1986, as amended . Relevant Forest-
wide and management area goals, direction, and standards from the Forest Plan are incorporated in this
analysis and are further discussed in this chapter . Additionally this analysis tiers to the BLM's San Rafael
Resource Management Plan (1992) and its FEIS .

B. GEOGRAPHIC AREA

The project area is within the Huntington watershed on East Mountain . Specifically, the undermining is
proposed for the ridge between Rilda and Mill Fork Canyons and the north canyon slope or escarpment of
Rilda Canyon. Elevations range from approximately 7,400 feet in the canyon bottoms to 9,400 feet on top
of the ridge .

The Rilda Canyon Road (FDR 50246) is under the jurisdiction of Emery County. It leaves State Highway 31
near the Forest Boundary and passes through the Rilda Canyon in a southwesterly direction . Near the fork
between the Right (north) and Left (south) Forks of Rilda Canyon, the county road terminates at a turn-
around, and a mine road continues up the Left Fork behind a locked gate . The mine road is closed to public
vehicular traffic and is used solely by the mine for access to the South Fork Breakout on a limited basis .

C. GEOLOGY/MINERALS

Rilda Canyon is a tributary canyon to Huntington Canyon which is located on the Wasatch Plateau
physiographic area. The Cretaceous Castlegate Sandstone is one of the upper members of the Mesa Verde
Group and is the dominant cliff forming rock in the Rilda Canyon vicinity which forms the escarpment area
where subsidence induced rockfalls would originate . It overlies the Blackhawk Formation which contains
the coal beds which would be mined under the proposal . The Castlegate Sandstone ranges from 100 feet to
210 feet in thickness in the Rilda Canyon setting .

Federal Coal Leases U-024317, U-28 10, SL-051221, and U-06039 are included within the northern portion
of the permit area for the Deer Creek Mine . It is currently owned and operated by PacifiCorp and its
subsidiary company, Energy West . Underground mining facilities within the identified leases include main
entries for access within the Deer Creek Mine . There are surface facilities located in the Left Fork of Rilda
Canyon, including a breakout (portal), fan, and substation . Additionally a power line was built in 1995 to
support the surface facilities. Subsidence and hydrologic monitoring are being conducted under the RP-
These documents are contained in the Forest Service Project Records and can be referred to for additional
information .
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Historically, the Leroy Mine, Rominger Mine, and Helco Mine operated in Rilda Canyon in the west half of
Section 28 . These mines were closed and reclaimed under the State of Utah, Abandoned Mine Land
Reclamation programs in 1988 .

Recoverable coat quantities are estimated at 23,255,979 tons in the entire project area, considering both
seams are longwall mined. Mining of the two seams and expected timing are illustrated in the table below.
This table assumes that full support room & pillar mining would not be economic, even though already
approved in the current MRP and R2P2 (Chuck Semborski, personal communication, June 9th, 1999 ;
George Tetreault, personal communication, July 14, 1999) .

Mining Table

D. WATER RESOURCES

The project area lies on a ridge dropping off of East Mountain southeasterly toward Huntington Canyon .
There are perennial streams in both Rilda and Mill Fork Canyons, and scattered springs and seeps along the
ridge in between. There is only a single known seep that lies on the ridge, within the project area . This seep
does not produce enough water to warrant development for any type of use .

The North Emery Water Users Association (NEWUA) has, under Special Use Permit, a spring development
for culinary water in the west 1/2 of Section 28 in the bottom of Rilda Canyon . The development including
meters, valves and collection boxes is fenced to keep livestock and wildlife out of the development area . It
is shown on the map in between the Leroy and Helco Mines . Additionally, a pipeline parallels the Rilda
Canyon road, carrying water down-canyon from this source .

The springs are fed by the alluvial system in Rilda Creek and the majority of their recharge is from sings
at the head of Rilda Canyon, west of the project area . A north-south tare:,system ads© thong t

	

'

partially feed the NEWUA springs.
U
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Recoverable Tons I Estimated Timing / Minelife
Blind Canyon

4 Northern
Panels

2 Southern
Panels

8,606 .879

	

April 1999-August 2001

3,657,598

	

August 2001-September 2002

i

Hiawatha

4 Northern
Panels

2 Southern
Panels

7,429,759

3,561,743

September 2002-October 2004

October 2004-September 2005

Total ` 23,255,979 Area would be mined out by September 2005 if fully mined as proposed
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E. WILDLIFE RESOURCES

Elk and Deer

The elk herd on E°ist Mountain utilizes Rilda Canyon, Mill Fork Canyon and the ridge in-between as
transitional range. The lower regions below the project area to Huntington Canyon provide winter range .
The deer found in the project area are also part of a greater Manti herd . Deer found here are not as prevalent
as the elk. Deer and elk inhabiting the project area are very important ecologically and economically. The
Manti-La Sal National Forest designates deer and elk as Management Indicator Species (MIS) . MIS is
defined as a select group of species which can indicate change in habitat resulting from activities on the
Forest (Forest Plan, p . 1I-31) .

The project area is a moderately popular hunting site . Deer and elk within the project area provide hunting
and viewing opportunities for many recreationists from around the State of Utah, similar to neighboring
canyons and other areas on the forest .

Within the project area, deer and elk habitat is probably most influenced by the existence of roads which
results in high human use and disturbance. Where not associated with roads, the project area contains the
basic habitat elements needed by deer and elk for survival . Elk tend to avoid areas adjacent to roads having
vehicle traffic, and spend more time in areas of dense cover above the forks or on the ridge between Mill
Fork and Rilda Canyons .

Raptors

Raptor surveys are conducted annually as part of the Deer Creek Mine Mining and Reclamation Plan . The
first surveys were conducted in 1981 and 1982, and they have been conducted annually since 1986 . The
most recent survey was conducted in 1998 . No raptor nests were found in the area directly associated with
the North Rilda lease area (project area) in the recent surveys . The surveys from the early 1980's indicated 2
golden eagle nests within the project area which can no longer be found .

Forest Service Sensitive Species,

Regulatory Framework

Although not required under the Endangered Species Act, it is Forest Service policy to analyze potential
impacts to Proposed and Sensitive Species (Forest Service Manual (FSM) 2670 .31-32). Proposed species
are those that are proposed by the US Fish and Wildlife Service to be listed as Threatened or Endangered .
Sensitive Species are those identified by the Forest Service Regional Forester as, "those species for which
population viability is a concern, as evidenced by significant current or predicted downward trends in
population numbers or density" or "significant current or predicted downward trends in habitat capability
that would reduce a species' existing distribution" (FSM 2670 .5) .

Plant Species,

A Biological Evaluation for Sensitive species is located in the Project Record. There are seven sensitive
plant species known or suspected to occur on the Manti Division (FerronlPrice and Sanpete Ranger
Districts). Those species include : Creutzfeldt-flower (Cryptantha creutzfeldii), Carrington Daisy ri eron
carringtoniae), Canyon sweetvetch (Hedysarum occidentale var . canone), Link Trail Columbine (Aquilegia,
flavescens var . rubicunda), Musineal Groundsel Senecio musinensis), Maguire Campion SiIene` - 7
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petersonii), and Arizona Willow (Salix arizonica) . Details concerning these species, their habitat
preferences, and occurrences are described below .

Locations and General Habitat for the
Sensitive Plant Species Occurring in the Ferron/Price Ranger District

There are no known Forest Service Sensitive plant species within the project area . Except for Canyon
sweetvetch, there is no known habitat for Forest Service sensitive plant species within the project area .
Canyon sweetvetch habitat is found at the base of the slopes where springs or seeps occur and along the
streambed. Habitat for the other sensitive plant species is not existent .

Vertebrate Species

A Biological Evaluation for Sensitive species is located in the Project Record . There are five vertebrate
sensitive species known or suspected to occur on the Manti Division : Spotted Bat (Euderma maculatum),
Townsend's Big-eared Bat (Plecotus, townsendii), Flammulated Owl (Otus flammeolus), Northern Goshawk
(Accipiter egntilis), and Three-toed Woodpecker (Picoides tridactvlus) .

Spotted Bat Habitat - Spotted bats occur in scattered areas throughout Utah . They have been found in a
variety of habitat types including open ponderosa pine, desert scrub, pinyon juniper, and open pasture
and hay fields. They roost alone in rock crevices high up on steep cliff faces . Cracks and crevices
ranging in width from 0 .8-2.2 inches in limestone or sandstone cliffs are critical roosting sites . There is
some evidence that individuals show fidelity to roost sites . They are territorial and avoid each other
while foraging . They are thought to migrate south for winter hibernation . Spotted bats are rare and may

Environmental Assessment
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Listed Species

	

Location and Habitat
Ferron/Price Creutzfeldt flower Open Mancos Shale hillside and lower slopes in dry wash and Lower Muddy

Creek drainages. Elevation 5500 to 6000 ft . Pinyon, Juniper mixed Mtn . brush
veg. type . Some habitat occurs in the Upper Miller Creek drainage .

Ferron/Price Carrington Daisy j Small isolated populations have been found mostly on Flagstaff limestone
outcrops, at the head of Cove Creek top of East Mm., south Rim of Heliotrope
Mtn., and top of Ferron Mtn . Wind blown ridge top and snow drift sites .
Elevation 9,000 to 11,000 ft. Low forb vegetation type .

Ferron/Price Canyon sweetvetch Scattered populations occur in lower Huntington Canyon, Straight Canyon,
and near Joe's Valley. Plants are usually found on sites with a high water
table, near springs or along stream beds . Riparian site in Pinyon/Juniper type .
River Birch and Squaw bush are plants most commonly associated with this
species . Elevation 5500 to 7000 ft .

Ferron/Price Link Trail Columbine j "Link Canyon Columbine" . This plant occurs in seeps and wet sites .
Populations found in Link Canyon. Box Canyon . Muddy Creek drainage,
Straight Canyon. and Joes Valley .

Ferron/Price
& Sanpete

Musineal Groundsel The Musinea Groundsel preferred habitat is rock talus and slide rock sites near
snow drifts in Flagstaff Limestone formation . Population sites located on
White Mountain. Heliotrope Mtn ., High Top and Camel Rock, head of 12-
Mile Canyon .

Ferron/Price
& Sanpete

Maguire Campion

	

1 Scattered populations found mostly on Flagstaff limestone formation outcrops
on high elevation ridges and snowdrift sites . From Wagon Road Ridge south
to the top of White Mtn ., Wasatch Plateau, Manti-La Sal National Forest.
There is also a small population on Mt . Baldy and Black Mtn. Plant is part of
the sub-alpine low forb plant community .

Ferron/Price

`

Arizona Willow Arizona Willow requires a specific habitat that occurs as narrow strips along
perennials streams around meadows and is dominated by mesic gtaminoids
and mesic forbs . Elevation 8,990 to 10,500 ft . One population has been found
on the Manti-La Sal N.F . . Upper Beaver Creek, Muddy Creek drainage .
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be limited'by suitable roosting sites . They are found in relatively remote, undisturbed areas, suggesting
that they may be sensitive to human disturbance . Little is known of the spotted bat's food habits, they
are thought to feed mainly on moths . They forage alone, after dark, and avoid each other by listening to
the echolocation calls of others . (Leonard and Fenton, 1983 ; Woodsworth et . al ., 1981 ; Watkins, 1977)

In the summer of 1997, surveys conducted by Genwal Resources Incorporated detected spotted bats
using habitats within Mill Fork Canyon. Crandall Canyon, Biddlecome Hollow, Tie Fork, Huntington
Canyon, and Bear Creek Canyon . Foraging areas were located at relatively low elevation sites
associated with riparian vegetation with Huntington Canyon . Specific individual roost sites were not
located, general roosting areas were identified on the cliff faces/rock outcrops in Crandall and Mill Fork
Canyons. Additional roosting areas were identified throughout the Huntington Canyon drainage among
sizeable cliff faces (Johanson . Rogers and Sherwin, 1997) . Known observations of spotted bats on the
Wasatch Plateau have been made at Joes Valley Reservoir and at Emerald Lake .

Spotted bat foraging and roosting habitat can be found throughout the Wasatch Plateau, mainly
associated with riparian areas and steep rock/cliff outcrops. Evidence of bats, the species is unknown,
was observed in the project area in the form of bat guano at isolated locations along the rock escarpment .
Any spotted bats present would primarily use the escarpment for roosting and adjacent riparian area for
foraging purposes .

Townsend's Big-Eared Bat (Western Big-Eared Bat) Habitat - Townsend's or Western Big-eared bats
use a variety of scrub and forested habitats, throughout western North America . These bats use
juniper/pine forest, shrub/steppe grasslands, deciduous forests and mixed coniferous forests from sea
level to 10,000 feet elevation . They utilize colonial nurseries . Cool places such as caves, rock fissures,
mines, and buildings are used for roosting and hibernation . Foraging on primarily moths is often done in
open woodlands, along forest edges, and over water .

The Townsend's Big-eared bat occurs throughout western North America including Utah . During the
winter they roost singly or in small clusters . They remain at these sites from October to February.
Migration for these bats usually means a change in location in the same cave or to another nearby cave .
The Townsend's Big-eared bat is very sensitive to human disturbance . It will readily abandon roosts
when disturbed. (Kunz an Martin, 1982 ; Utah Division of Wildlife Resources, 1980) .

In the summer of 1997, bat surveys were conducted by Genwal Resources Incorporated in areas within
Huntington Canyon (Crandall Canyon . Biddlecome Hollow, Tie Fork, Huntington Canyon, Mill Fork,
and Bear Creek Canyon) . No Townsend's Big-eared bats were located in those areas .

In 1992, Townsend's Big-eared bats were found using inactive coal mines as hibernacula on the
Ferron/Price Ranger District . They have also been found roosting in buildings of the Ferron/Price
Ranger District in the town of Ferron during late summer of 1992 .

Townsend's Big-eared bat foraging and roosting habitat can be found throughout the Wasatch Plateau,
mainly associated with riparian areas and steep rock/cliff outcrops . Evidence of bats, the species is
unknown, was observed in the project area in the form of bat guano at isolated locations along the rock
escarpment. Any Townsend's Big-eared bats present would primarily use the adjacent riparian area for
foraging purposes .
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Flammulated Owl Habitat - Flammulated owls are found throughout the western United States including
Utah. They can be found in the mixed pine forests, from pine mixed with oak and pinyon at lower
elevations to pine mixed with spruce and fir at higher elevations . They have also been found in aspen
and second growth ponderosa pine, however, they prefer mature Ponderosa Pine-Douglas fir forests with
open canopies . Large diameter dead trees with cavities are important nest site characteristics . They
avoid foraging in young dense stands where hunting is difficult. Flammulated owls are dependant upon
mature conifer stands for nesting . They are also known to avoid cut-over areas . Flammulated owls are
almost exclusively insectivorous, preying on small to medium sized moths, beetles, caterpillars, and
crickets (Reynolds and Linkhart, 1987 ; Johnsgard . 1988; Bull et. al ., 1990) .

Flammulated owls have been found in the Quitchupah drainage and the head of the Muddy Drainage on
the Ferron/Price Ranger District . All but one of these locations have been associated with ponderosa
pine.

Northern Goshawk Habitat - In nesting or foraging, the goshawk is a raptor of the dense forest .
Goshawks have been found in a variety of forest ecosystems including lodgepole pine, ponderosa pine,
Douglas-fir, mixed forest throughout much of the Northern hemisphere . They prey upon small
mammals and birds (rabbits, squirrels, chipmunks, grouse, woodpeckers, jays, robins, grosebeaks, etc .) .
Goshawk nest sites are usually located in mature forests near water, and on benches of relatively little
slope. Nests are often used year after year . Goshawks are very protective of their young in the nest and
loudly defend them to intruders. They are very sensitive to human disturbance and have abandoned
nests and young due to human activities that take place too close to their nest (Kennedy and Stahlecker,
1989; Hennessey, 1978) .

The goshawk is a summer resident of the Wasatch Plateau and the number of nesting birds vary year to
year. Nest sites are associated with aspen/mixed conifer, mixed conifer forest types . Habitat for the
goshawk is marginal since the area of impact is mostly pinyon juniper which doesn't provide good
foraging or nesting areas .

Three-Toed-Woodpecker Habitat - Three-toed woodpeckers range across North America . They are
found in northern coniferous and mixed forest types up to 9000 feet elevation . Forests containing
spruce, grand fir, ponderosa pine, tamarack, and lodgepole pine are used by Three-toed woodpeckers for
foraging and nesting. Nests may be found in spruce, tamarack, pine cedar, and aspen trees . Three-toed
woodpeckers forage mainly in dead trees, although they will feed in live trees . About 75% of their diet
is wood-boring beetle larvae, but they also eat moth larvae . They are major predators of the spruce bark
beetle, especially during epidemics . Fire or insect-killed trees are major foraging areas . Forest fires and
areas of insect outbreaks may lead to local increases in woodpecker numbers after 3-5 years (Bull et .
al., 1986 ; Scott et . al ., 1980) .

Surveys for three-toed woodpeckers took place in suitable habitat on the Wasatch Plateau in June and
July of 1992. Further surveys during the 1993, 1994, 1995, and 1996 field seasons on the Plateau
resulted in additional three-toed woodpecker findings . This species was found on all Ranger Districts
surveyed. Three-toed woodpeckers habitat is marginal in the area of impact is mostly pinyon juniper .
The presence of tree mortality from insects is limited to isolated trees rather than the epidemic that is
found in other areas of the forest.

* References cited for sensitive species can be found in the Biological Evaluation prepared for this project (Project Record) .
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Federally Listed Proposed Species

There are no known US Fish and Wildlife Service Proposed plant or vertebrate species within the project
area (US Fish and Wildlife Service list January 7, 1998) .

Federally Listed Threatened And Endangered Species

Federal agencies are mandated to analyze effects of proposed projects on Threatened and Endangered
species according to the Endangered Species Acts . A Biological Assessment for Threatened and
Endangered species is located in the Project Record . Species potentially impacted by the project include :

Species	 Classification
Bald Eagle (Haliaeetus leucocephalus,) Threatened
Peregrine Falcon (Falco peregrinus anatum) Endangered
Colorado Squawfish (Ptychocheilus lucius) Endangered
Bonytail Chub (Gila elegans) Endangered
Humpback Chub (Gila cvpha) Endangered
Razorback Sucker (Xyrauchen texancus) Endangered
Southwestern Willow Flycatcher (Empidonax traillii extimus)	Endangered

* The above species list were derived from a U .S . Fish and Wildlife Service (USFWS) list of threatened,
endangered and proposed species that may be present in the general Wasatch Plateau area (List received
1998)

Bald Eagles Habitat
During the breeding season bald eagles are closely associated with water, along coasts, lake shores, or
river banks . During the winter bald eagles tend to concentrate wherever food is available, this usually
means open water where fish and waterfowl can be caught . They also winter on more upland areas
feeding on small mammals and deer carrion . At winter areas, bald eagles commonly roost in large
groups. These communal roosts are located in forested stands that provide protection from harsh
weather .

Bald eagles can often be found near lakes and reservoirs as well as upland areas on the Manti Division
during the late fall and early winter . When lakes and reservoirs freeze over most eagles will leave,
however, those feeding in upland areas may stay late into the winter . A pair of nesting bald eagles has
recently been located ten miles east of the Forest boundary near the town of Castle Dale . In 1994, a
review of the nesting adults and fledglings indicated their foraging habits were within five mile radius
from the nest tree . The eagles were not observed inhabiting the analysis area (Boshen, 1995) . No bald
eagles are known to nest on the forest .

Peregrine Falcon Habitat
Peregrines occupy a wide range of habitats . They are typically found in open country near rivers,
marshes, and coasts . Cliffs are preferred nesting sites, although peregrines now regularly nest on man-
made structures such as towers and high-rise buildings . Peregrines are known to travel more than-I ..8--,
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miles from the nest site to hunt for food. However, a 10 mile radius around the nest is an average
hunting area, with 80 percent of the foraging occurring within a mile of the nest . Peregrines prey on
wide variety of birds including shorebirds, waterfowl, grouse . and pigeons (Ratcliffe 1980; and Cade et
al. 1988). Migrating or transient peregrines have been seen on the Wasatch Plateau, including Jocs
Valley .

On April 10, 1996 a helicopter survey conducted by the Utah Division of Wildlife Resources in
cooperation with the PacifiCorp, Bureau of Land Management (BLM) and U .S. Forest Service (USFS)
found a pair of falcons . The falcons have been observed several times since then from the ground. This
is an expansion of the falcon into a new breeding territory and the first observation of breeding falcons
in the Manti Division . The falcons have been observed showing breeding behavior including;
copulating, driving golden eagles from the area, and exploration of ledges for egg laying . This pair is
located approximately 10 miles south of the project area . A peregrine falcon has been seen in the project
area, the bird probably uses the general area for foraging but no nesting sites are known to occur in the
project area . Annual raptor flights will be done in conjunction with PacifiCorp and the UDWR .

Colorado Squawfish Habitat
The Colorado squawfish had a historic range from Green River, Wyoming, to the Gulf of California, but
the species is now confined to the upper Colorado River Basin mainstream and larger tributaries
(USFWS 1987a). The lower Green River between the Price and San Rafael rivers contains abundant
Colorado Squawfish (USFWS 1987b) . In general, the species decline can be attributed to direct loss of
habitat, changes in water flow and temperature, blockage of migrations, and interactions with introduced
fish species (USFWS 1987b). Colorado squawfish adults are thought to prefer deep water eddies and
pools or other areas adjacent to the main water current, whereas the young inhabit shallow, quiet
backwaters adjacent to high flow areas . Colorado squawfish feed on invertebrates while young but
gradually move to preying on other fish after one year (Woodling 1985) . No Colorado squawfish have
been located on the Forest but they are present in the drainages that receive water originating on the
Forest .

Bonytail Chub Habitat
Historically bonytail chubs existed throughout the Colorado River drainage (Woodling 1985) . Recently,
isolated captures of bonytail chubs have been made in the Colorado River basin but recruitment to the
population is extremely low or nonexistent . The decline of the bonytail chub is attributed to dam
construction and associated water temperature changes. Other factors contributing to the reduced
numbers include flow depletion, hybridization, stream alterations associated with dam construction, and
the introduction of non-native fish species . The bonytail chub generally inhabits eddies and pools over
swift current areas (Woodling 1985) . The chub is an omnivore, feeding mostly on terrestrial insects,
plant debris and algae and begins to spawn at five to seven years of age (Behnke and Benson 1980) .

No bonytail chubs have been located on the forest but they are present in diainages that receive water
originating on the Forest .
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Humpback Chub Habitat
The humpback chub is believed to have inhabited all of the large rivers of the upper Colorado River
basin and canyons of the lower Colorado River basin (Ono, Williams, and Wagner 1983) . Presently the
humpback chub can be located in and above the Grand Canyon, Arizona, and the major tributaries to the
Colorado River (Woodling 1985) The USFWS (1990) cites stream alteration, including dewatering, and
dams and channelization. a s factors causing the decline of the species . The humpback chub normally
lives adjacent to high velocity flows, where they consume plankton and small invertebrates (USFWS
1990). The humpback chub has not been located on the Forest but they are present in drainages that
receive water originating on the Forest .

Razorback Sucker Habitat
Historic distribution of the razorback sucker was mainly along the mainstream of the Colorado, Green
and San Juan Rivers . They presently only occur in a portion of their former range in these rivers and are
normally found in water four to ten feet deep within areas of strong currents and backwaters (Woodling
1985). Spawning fish have been located over both sand and gravel/cobble bars (USFWS 1987b) . The
razor back sucker feeds on small invertebrates, and animals and organic debris on the river bottoms .
Behnke and Benson (1980) link the decline of the razorback sucker to the land and water uses,
particularly dam construction and the associated change of flow regimes and river channel
characteristics . The razorback sucker has not been located on the Forest but they are present in
drainages that receive water originating on the Forest .

Southwestern Willow Flycatcher Habitat
The Southwestern willow flycatcher (SWWF) spends most of its time in the southwestern United States
and may be extending its range to the lower one/fourth of the state of Utah . These flycatchers are
closely associated with riparian habitats, on the shores of ponds, or bordering marshy areas . They are
also found in the brushy margins of fields, along mountain streams, and in shrubby floodplain areas .
They prefer areas of high shrub densities interspersed -with openings or meadows . The woody
component of their habitat is almost exclusively deciduous including willows, alders, cottonwoods,
aspens, and shrubs such as chokecherry, hawthorn, sumac and wild rose. As the name implies
Southwestern Willow Flycatchers are insectivores eating wasps, bees, beetles, flies, moths and
butterflies (Unitt 1987) . Willow flvcatchers have been found on the Wasatch Plateau, however at the
present time it is uncertain if they are SWWF or Northern Flycatchers . Riparian vegetation is present in
proximity to the project area but will not be affected by the operation .

* References cited for Threatened or Endangered species can be found in the Biological Assessment prepared for this project
(Project Record) .
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F. RECREATIONAL OPPORTUNITIES AND USE

Current Opportunities and Use

The project area has only one primary road up Rilda Canyon, which terminates near the forks of the canyon
in Section 29 . A mine road continu -s up the Left Fork to the surface facilities and a former drill road, now
converted to a trail (Trail No . 395), continues up the Right Fork approximately 1 .5 miles. This trail does not
connect to a trail system, and is considered a "dead-end" trail . Both trail and road are used lightly during the
summer and early autumn months . Light use of undeveloped campsites along Rilda Creek/Rilda Canyon
Road is experienced during the summer months .

Visual Oualitv

The characteristic landform of this area is steep narrow canyons of major escarpments . Flowing parallel to
the Rilda Canyon Road is Rilda Creek which has entrenched this particular canyon . This perennial stream is
bordered by a narrow riparian corridor interspersed with cottonwoods . Thin rocky soils and a relatively arid
climate have resulted in an open, primarily pinyon juniper community established mostly on the less steep
slopes above the creek . These coarsely textured/vegetated slopes end abruptly at the base of the dominating
Castlegate Sandstone outcrop . Soil colors are light brown to tan, consistent with this eroding parent
sandstone material above.

The Forest Plan has assigned a Visual Quality Objective to each area of the Forest reflecting the desired
management emphasis of the specific area . Some of those objectives assigned allow a noticeable degree of
change. This flexibility was incorporated into the Forest Plan to facilitate Forest management goals .

The term Visual Quality Objective refers to the degree of acceptable visual alteration of the landscape and
may be defined as follows : A desired level of scenic excellence based on physical and sociological
characteristics of an area. Typically, more stringent VQO's are incorporated to protect the most highly
visible and most frequently seen areas that have the greatest amount of variety in vegetation and other
features which occur naturally .

After comparing the specific limits of the project area with the Forest Plan visual quality map, it was
determined that any area of potential visual impact has been designated as Modification, on Forest Service
lands .

Under the VQO of Modification, management activities may visually dominate the original characteristic
landscape. However, activities of vegetative and landform alteration must borrow from naturally
established form, line, color, or texture so completely and at such a scale that its visual characteristics are
those of natural occurrences within the surrounding area or character type . Additional parts of these
activities such as structures and roads must remain visually subordinate to the proposed composition .
Reduction in form, line, color, and texture should generally be accomplished in the first year . In summary;
this broad objective allows for most forms of management activity including those which are visually
obtrusive, however the activity (especially associated roads and structures) must be designed to fit the
context of the natural surroundings .

Environmental Assessment
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G. RANGELAND USE

The project area falls within the Gentry Cattle and Horse Allotment (canyon bottoms) and the Crandall
Ridge Sheep and Goat Allotment (ridge between Mill Fork and Rilda Canyons) .

As a result of the upgrading of the Rilda Canyon Road by Emery County to the forks and the construction of
the Deer Creek Mine surface facility, wildlife mitigation lead to installation of a cattleguard and fence,
precluding the grazing use of that portion of Rilda Canyon above the springs in the northwest 1/4 of section
Little range use is experienced from the mouth of the canyon up to the cattle guard and fence, primarily only
during the period that the Gentry Allotment cattle are being moved onto and off from the forest .

The Crandall Ridge Sheep and Goat Allotment typically has 1032 sheep that graze the allotment overall .
Few if any sheep are pushed out to the end of the ridge between Rilda and Mill Fork Canyons above the
project area . These few sheep spend only I to 2 days there due to the lack of water and difficult access .

H. CULTURAL RESOURCES

An archeological reconnaissance of escarpment areas was conducted in 1997 . Several areas were
identified as having some potential to contain cultural resources . Subsequent, intensive archeological
survey of the areas did not locate any archeological/historical sites . Based on these data it was
determined that the project should have no effect on historic properties . Consultation was done with
the State Historic Preservation Office (SHPO) and concurrence with the "no effect" finding was
made (Project Record) .

I. SOCIO-ECONOMICS

The Deer Creek Mine currently directly employs 263 peopTe and contributes to jobs in related support
industries in the surrounding communities and states . The mine provides coal for the Huntington Power
plant which in turn supplies electricity for PacifiCorp's power grid . Lastly, the coal mined on the federal
leases generates royalties for the US Treasury, which are further distributed to State and Local governments .

Environmental Assessment
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CHAPTER 4
Environmental Consequences

A. INTRODUCTION

This chapter identifies the projected impacts from implementing the no action and the action alternative
considered in detail, presented in Chapter 1 . This chapter discloses both the potential direct/indirect effects
and cumulative impacts. Direct/indirect effects are those effects that would likely occur during or shortly
after implementation of a specific alternative . Direct/indirect effects are presented by resource topic
corresponding to the issues identified in Chapter 2 . Cumulative impacts are those effects which may occur
with implementation of an alternative combined with other past, present, or reasonably foreseeable actions .

The effects of the mining operation were assessed in the Environmental Assessments for Federal Coal
Leases U-024317, U-2810. SL-051221, and U-06039, and any subsequent readjustments . These documents
discuss the existing and potential effects from surface facilities and mining induced subsidence . These
analyses were done assuming conventional, room and pillar mining operations under the escarpments
however. No subsidence of the escarpment was to be authorized without additional analysis, as stipulated in
the lease. Mining operations were permitted and are regulated under the Utah Coal Rules and associated
Federal and State regulations and programs . Facilities have been designed and constructed in accordance
with required standards. Below, each alternative is analyzed relative to the elements developed from the
issues for this environmental assessment .

B. DIRECT & INDIRECT EFFECTS OF ALTERNATIVE IMPLEMENTATION

RESPONSIVENESSTO PURPOSE & NEED:

Alternative 1

Approximately 16,036,638 would be mined from the previously permitted northern four panels in both
Blind Canyon and Hiawatha Seams . About 7,219,341 tons of potentially recoverable coal reserves in the
southern two panels of each seam would not be recovered due to surface resource concerns. By not being
permitted to mine the two seams of the two southern panels, the life of the mine would be shortened by 2
years overall (ending about September 2003 rather than September 2005) . Full support room & pillar
mining of the 2 southern panels in each seam would not be economic, even though already approved in
the current MRP and R2P2 (Chuck Semborski, personal communication, June 9th, 1999; George
Tetreault, BLM, July 14, 1999) .

Alternative 2

Approximately 23,255,979 tons of recoverable coal would be mined, and the life of the mine would be
extended by 2 years, with operations finishing up in September 2005 .

CHAPTER 4

Environmental Consequences

ISSUES :
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Rockfalls :

Alternative 1

Under the "no Action" alternative, the Forest Service would not consent to the amendment of the R2P2
and the subsequent mine plan modification and the subsequent permits would not be amended as
proposed by the responsible agencies . Mining induced subsidence would not be permitted and therefore
there would be no mining induced failure . Natural rockslides would continue to occur at a slow rate ;
continually modifying the scenery (visual quality), altering vegetation, contributing to sedimentation and
potentially creating hazardous conditions for public users .

,Alternative'-)

Under the action alternative, the Forest Service would consent to the amendment of the R2P2 and the
subsequent mine plan modification . Mining induced subsidence would be permitted and mining induced
failure of parts of the escarpment would be expected . Natural rockslides would also continue to occur .

An analysis conducted by Maleki Technologies Inc . studied the Castlegate Escarpment in the project area
and divided the approximately 11,000 feet of exposure into 110 cells and through data collection and
modeling, established a risk of failure for each cell, low, moderate and high . Of the 110 cells analyzed
(each approximately 100 feet long), 11 were shown to have a low potential of failure due to mining
induced subsidence . Moderate potential of failure was assigned to 23 of the cells, and a high potential of
failure was assigned to 76 cells, or about 69% of the total escarpment length in the project area .

These rockfalls, as seen from within Rilda Canyon, would appear similar to naturally occurring rockfalls
in the vicinity, except that the linear scale would be substantially greater . As noted above, 69% of the
escarpment, or approximately 7,600 feet, falls in the "high potential of failure" category . It is expected
that much of that 7,600 feet of escarpment would experience some degree of rock falls or rockslides,
forming fresh-looking rock faces and talus slopes .

The Maleki study predicted the potential for failure based on data collected at Newberry Canyon,
Cottonwood Canyon (Trail Mountain Mine), and the geology in Rilda Canyon, including comparison of
joint patterns and direction of mine panel orientation . The Maleki study suggested that the areas most
susceptible to failure were concave portions of the escarpment . Prominences, jutting outward into the
canyons, were not as likely to fail, or at least not to the same degree .

Escarpment failure could visually affect lands within the reaches of upper Rilda Canyon . This potential
visual effect is predicted to be consistent with other common naturally occurring failures viewed
throughout this and all other similarly formed canyons . Accordingly, noticeable visual effect to the
casual Forest visitor will fall well within the parameters outlined for the VQO of Modification .

The project area lies out of sight of Highway 31, being located approximately 2 miles up Rilda Canyon .
The visual effect of escarpment failure on the public at large is anticipated to be negligible .

The Colorado Rockfall Simulation Program (CRSP) and the support data provided by PacifiCorp does
not show any rockfall reaching the Rilda Canyon Road. The proposal commits to the .installation40

warning signs to further minimize any risk to safety . t
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The CRSP was originally calibrated in PacifiCorp's analysis to a failure in similar geology and terrain in
nearby Newberry Canyon, associated with their Cottonwood-Wilberg Mine complex . As part of their
analysis, they observed the material of the Castlegate Sandstone that had failed and then modeled it to see
what size material might be expected to fail in the subject mine plan amendment area .

Later the model was applied to the Trail Mountain Min-., mining of 4th and 5th east longwall panels, also
undermining the Castlegate Sandstone, in a similar geo:ogic terrain . The model proved to be accurate .

Given the low recreational use of this canyon, the results of the CRSP, and the voluntary proposal by the
Deer Creek Mine to place signs warning of potential rockfall hazards along the Rilda Canyon road, there
is negligible threat to public safety anticipated .

The Deer Creek Mine will also monitor subsidence through their mine plan requirements and as
proposed, provide higher resolution monitoring data for the north slope of Rilda Canyon by installing
prisms for accurate surveying on the top of the escarpments .

There is potential for temporary loss of vegetation on the sparsely vegetated slopes of Rilda Canyon due
to rockfalls and slides, and a minimal increase in sediment production . The rock exposure on the north
slope and naturally occurring sedimentation is already present . The failure of escarpment would merely
accelerate the process, until revegetated .

COMPARISON OF DIRECT EFFECTS

Disturbance

Water Resources :

Alternative 1

Alternative 1 Alternative 2

Under the "No Action" alternative, the Forest Service would not consent to the amendment of the R2P2
and the subsequent mine plan modification . Mining induced subsidence would not be permitted and
therefore there would be no mining induced failure .

The north-south fracture system thought to be partially feeding the NEWUA springs could be altered by
full support mining authorized by the current MRP and R2P2 .

Natural rockslides would continue to occur continually altering vegetation and contributing to erosion
~°'and sedimentation.

a
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Escarpment At Risk Of Failure Due To Mining
High Risk
Moderate Risk
Low Risk

0
0
0

7,600 feet
2,300 feet
1,100 feet

Recoverable Tons of Coal 16,036,638 23,255,979

Life of Mine 4 yrs, 5 mos. 6 yrs, 5 mos .
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Alternative 2

As discussed in the Rockfalls section above, there is a high probability of escarpment failure, however,
the CRSP results illustrate that rockfalls would not cause a safety hazard as far as the road . It follows
that the potential for rocks and debris traveling further to threaten the spring development facilities and
Rilda Creek is even less likely . However, accelerated erosion associated with the 7600 feet of
rockfall/escarpment failure could increase sediment in the Rilda Canyon, Huntington Canyon drainages .

Any unforeseen damage to permitted facilities on National Forest System lands would be required to be
repaired under the existing lease stipulations . Likewise, water loss (quality or quantity) would require
replacement, and damages done to stream and riparian environments would also be repaired by the mine
under their existing mining and reclamation plan .

The north-south fracture system thought to be partially feeding the NEWUA springs could be altered by
full support mining authorized by the current MRP and R2P2 or by the action alternative allowing
longwall mining and subsequent subsidence .

The seep on the ridge could be altered as a result of mining and subsidence leading to corresponding
vegetation changes .

Wildlife Resources :

Alternative 1

Under the "No Action" alternative, the Forest Service would not consent to the amendment of the R2P2
and the subsequent mine plan modification . Mining induced subsidence would not be permitted and
therefore there would be no mining induced failure affecting the wildlife resources .

Alternative 2

Elk and Deer

This alternative could temporarily increase animal stress, causing displacement . and in rare isolated
instances mortality . In the short term, mining disturbance could displace localized individual deer and
elk populations that tend to move through the area below the escarpment area, in the bottom of the
valley .

Raptors

Mining-induced subsidence would be permitted and therefore potential for escarpment failure would be
likely, potential nesting habitat would be lost for raptors . There are currently no nests on the Rilda
Canyon escarpment proposed to be mined, though two old nest sites had been previously identified in
the Deer Creek Mine Mining and Reclamation Plan . These nests are now abandoned/dilapidated or
gone entirely . Raptor surveys are conducted annually as part of the Deer Creek Mine Mining and
Reclamation Plan, PacifiCorp conducts a helicopter raptor survey with the Utah Division of Wildlife
Resources as observers . The first surveys were conducted in 1981 and 1982, and they have been
conducted annually since 1986 . The most recent survey was conducted in 1998 . No raptor nests were
found in the area directly associated with the North Rilda lease area (project area) . . ---y ="

	

;

Environmental Assessment
Deer Creek Mine, North Rilda Extension



0

0

CHAPTER 4
Environmental Consequences

Raptors are known to reside in the vicinity of Rilda and Mill Fork Canyons . Though they have not been
nesting in the project area, there are nests located on the south slope escarpments in Rilda Canyon, and
elsewhere in the area . These individuals would continue undisturbed in the area under this alternative .

If a raptor moves into and nests upon escarpment in the project area, consultation with the Utah Division
of Wildlife Resources will be initiated . If the raptor is a Threatened or Endangered species the US Fish
and Wildlife Service (USFWS) will also be notified and consulted prior to proceeding with mining that
would cause loss of the new nest(s) .

Sensitive Species

Six sensitive species have been evaluated for potential impacts . The species are listed below with the
impact potential .

SPOT I E D BAT (Euderma maculatum)
There is a potential impact to the spotted bat . The bats' roosting habitat is located on mountain side
slopes in cracks and crevices in rock outcrops and escarpments . The area has a high potential of an
escarpment failure that would remove some roosting habitat, and potentially result in the loss of
individual bats . A past inventory (1997) conducted by Genwal Resources Incorporated detected spotted
bats using habitats within Mill Fork Canyon, Crandall Canyon, Biddlecome Hollow, Tie Fork,
Huntington Canyon, and Bear Creek Canyon (these areas are adjacent to Rilda Canyon) . Foraging
areas were located at relatively low elevation sites associated with riparian vegetation with Huntington
Canyon. Spotted bat foraging and roosting habitat can be found throughout the Wasatch Plateau,
mainly associated with riparian areas and steep rock/cliff outcrops . Roosting habitat associated with
this project will be impacted if the escarpments fail due to the mining activity or natural rockslides .
Evidence of bats, the species is unknown, was observed in the form of bat guano at isolated locations
along the rock escarpment in Rilda Canyon . Any spotted bats present would primarily use the adjacent
riparian area for foraging purposes .

TOWNSEND'S BIG-EARED BAT (Plecotus townsendii)
There is a potential impact to the Townsend Big-eared bat . The bats roosting habitat is located on
mountain side slopes in cracks and crevices in rock outcrops and escarpments, caves and buildings .
The area has a high potential of an escarpment failure that would remove some roosting habitat, and
potentially result in the loss of individual bats . A past inventory (1997) conducted by Genwal
Resources Incorporated failed to detect any Townsend Big-eared bats . Surveys were done in Mill Fork
Canyon, Crandall Canyon, Biddlecome Hollow, Tie Fork, Huntington Canyon, and Bear Creek Canyon
(these areas are adjacent to Rilda Canyon) . Roosting habitat associated with this project will be
impacted if the escarpments fail due to the mining activity or natural rockslides . Evidence of bats, the
species is unknown, was observed in the form of bat guano at isolated locations along the rock
escarpment in Rilda Canyon . Any bats present would primarily use the adjacent riparian area for
foraging purposes .
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FLAMMULATED OWL (Otus flammeolus)
No flammulated owl surveys have been conducted within the project area, this area provides only
marginally suitable habitat for this species . If flammulated owls exits here they are most likely at very
low population levels. No direct or indirect effects are anticipated .

NORTHERN GOSHAWK (Accipiter gentilis)
Wildlife surveys have located several active goshawk nests on the Wasatch Plateau, however none were
found in the project area. The project area contains primarily pinyon juniper and does not provide the
habitat preferred by the goshawk . No direct or indirect effects are anticipated to this species .

THREE-TOED WOODPECKER (Picoides tridactvlus)
If Three-toed woodpeckers exist here they are most likely at very low population levels . The project
area contains primarily pinyon juniper and does not provide the habitat preferred by the Three-toed
woodpeckers . No direct or indirect effects are anticipated .

CANYON SWEETVETCH (Hedvsarum occidentale var. canone
Habitat is found at the base of the slopes where springs or seeps are found and along the streambed .
The bottom of the canyon where the habitat exists is not proposed to be subsided . This species was
seeded in the potential habitat but the species did not persist . The plant will not be affected by this
action .

SUMMARY OF EFFECTS FOR SENSITIVE SPECIES

MIIH = May impact Individuals Or Habitat, But Will Not Likely Contribute To A Trend
Towards Federal Listing Or Loss Of Viability To The Population Or Species .

Environmental Assessment
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SPECIES ALT 1 ALT 2

Spotted bat No Impact MIIH

Townsend's big-eared bat No Impact MIIH

Flammulated owl No Impact No Impact

Northern Goshawk No Impact No Impact

Three-toed woodpecker No Impact No Impact

Canyon Sweetvetch No Impact No Impact
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Threatened&Endangered Species

Suitable Habitat

The area affected by the proposed action does not contain suitable habitat (i .e. elevation, vegetation,
and/or geology) and known home ranges for many of the Threatened or Endangered species . Therefore,
it is determined that there will be no effect upon them . These species (as listed below) are therefore
eliminated from further analysis .

•

	

Colorado Squawfish (Ptvchocheilus lucius - The endangered fish species of the Colorado River
occur in waterways more than 100 miles away from the proposed action . The proposed action is not
expected to cause any measurable changes in sediment yields or water flow into the Colorado River
Drainage .

•

	

Bonytail Chub Gi1a eleaans - The endangered fish species of the Colorado River occur in
waterways more than 100 miles away from the proposed action . The proposed action is not expected to
cause any measurable changes in sediment yields or water flow into the Colorado River Drainage .

•

	

Humpback Chub Gila cvpha) - The endangered fish species of the Colorado River occur in
waterways more than 100 miles away from the proposed action . The proposed action is not expected to
cause any measurable changes in sediment yields or water flow into the Colorado River Drainage .

• Razorback Sucker (Xvrauchen texancus) - The endangered fish species of the Colorado River
occur in waterways more than 100 miles away from the proposed action . The proposed action is not
expected to cause any measurable changes in sediment yields or water flow into the Colorado River
Drainage .

The potential for effects upon the following species will be analyzed further .
Bald Eagle (Haliaeetus leucocephalus), Peregrine falcon (Falco peregrinus anatum), Southwestern
Willow Flycatcher (Empidonax traillii extimus) .

Effects of the Project Proposal

Bald Eagles (Haliaeetus leucocephalus)
Bald Eagles can often be found near the lakes and reservoirs on the Manti Division during the late fall
and early winter. Joes Valley Reservoir has been known to annually inhabit bald eagles from
approximately mid October to early January. When the reservoir freezes over, the eagles leave . A
pair of bald eagles have been known to nest near the town of Castle Dale (approximately 10 miles
south of the proposed action). Reviews of the nesting eagles near Castle Dale indicate foraging
habitat of adults and juveniles are within an approximate five mile radius from the nest site . The
nesting eagles's home range was not identified to be within any of the area addressed in the Deer
Creek Mine Plan Amendment . The project area has been surveyed by the U .S. Fish and Wildlife
Service, Utah Division of Wildlife Resources, and local coal companies fcr the past thirteen years .

Environmental Assessment
Deer Creek Mine, North Rilda Extension
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however during the 1998 survey this nest could not be relocated (nests on cliffs have the tendency to
be blown away after time). No direct or indirect effects caused by the mine operation are expected .
No bald eagles are known to inhabit the area outside of the wintering period .

The proposed action will not contribute to loss of viability for the following reasons :
1) Ba'd Eagles are known not to nest or reproduce within any of the proposed action areas .
2) No bald eagles are known to utilize any of the proposed project area .
3) Reviews of the nesting bald eagles near Castle Dale indicate foraging habits of adults and

juveniles are not within the proposed action areas .

Peregrine Falcon (Falco peregrinus anatum)
Peregrines prefer cliffs as nest sites . Existing cliff faces occur within the effected area . The Manti
Division underwent intense aerial surveys for peregrine falcons . The area was surveyed by the U.S .
Fish and Wildlife Service, Utah Division of Wildlife Resources, and local coal companies
approximately thirteen years ago . Lately follow-up surveys have been conducted yearly, a couple of
years ago a confirmed sighting of a peregrine was made in Rilda Canyon, however the bird did not
establish a scrape in the area. Habitat exists throughout the general area, however no birds are
known to inhabit the area besides perhaps when foraging . No direct or indirect effects caused by the
mine operation are expected .

The proposed action will not contribute to loss of viability of the peregrine falcon for the following
reasons :
1) Peregrine falcons have recovered to a level of approximately 160 eyries in the state of

Utah. Well above the 21 active eyries set as a goal for Utah by the American Peregrine
Falcon Recovery Plan .

2) No peregrine falcons are known to utilize any of the proposed project area, except
perhaps in general foraging .

Southwestern Willow Flycatcher (Empidonax traillii extimus)
Flycatchers are closely associated with riparian habitats such as willow or alder thickets along
streams, on the shores of ponds . or bordering marshy areas . They are also found in the brushy
margins of fields, along mountain streams, and in shrubby floodplain areas . Willow Flycatchers have
been found on the Wasatch Plateau, however at the present time it is uncertain if they are SWWF or
Northern Flycatchers . Riparian vegetation is present in proximity to the proposed coal extraction site
but will not be affected by the operation, the coal company has proposed to place mains that would go
under the streambed (at a right angle), but would not subside this area . The mining operation should
not affect the streambed so this should not impact any flycatchers, if present .

The proposed action will not contribute to loss of viability of the Southwestern Willow Flycatcher for
the following reasons :
1) Flycatchers are closely associated with riparian habitats, this habitat is present in

proximity to the proposed coal extraction site but will not be affected by the operation .
2) Willow flycatchers have been found on the Wasatch Plateau, however at the present time ..•

it is uncertain if they are SWWF or Northern Flycatchers .
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SUMMARY OF EFFECTS FOR LISTED SPECIES

Socio-Economics :

Alternative 1

Under the "No Action" alternative, the Forest Service would not consent to the amendment of the R2P2
and the subsequent mine plan modification and the subsequent permits would not be amended as
proposed by the responsible agencies . Mining of the permitted area would be done in September of
2003, resulting in 263 miners potentially losing their jobs at that point in time .

Alternative'7

Under the action alternative, the Forest Service would consent to the amendment of the R2P2
and the subsequent mine plan modification . Longwall mining would be permitted in both seams
for the 2 southern panels extending mine life to September of 2005 . The Deer Creek Mine
currently employs 263 miners who would potentially keep their jobs longer as the North Rilda
area is mined out if the action alternative is selected . Additionally, the royalties returned to the
US Treasury would be increased if the action alternative is selected as shown in Chapter 2
"Comparison Summary Of Alternatives" .

C. CUMULATIVE IMPACTS

The cumulative impacts of past and present activities in combinations with each alternative are
presented in the preceding section by issue topics

AlternativeI
Historically man's activities in the project area have included livestock grazing, recreational use, and
coal production, which have resulted in changes in the topography, vegetation, and erosion . Cumulative
effects resulting from mining coal could include the effects from subsidence and the human activity
from continued operations as it exists on these leases and adjacent leases . PacifiCorp is monitoring the
impacts of mining on the permit area as part of the Mining and Reclamation Plan . To date, the results of
monitoring in the permit area indicate that no notable impacts to surface resources have occurred from
mining. (Deer Creek Mine submits subsidence and hydrologic monitoring reports annually as a
requirement of their MRP .) There would be no change in the existing condition .

Past and present fossil fuel exploration drilling and production within the surrounding area has and will
remove minimal amounts of water and disturb relatively s-- - " -- --edium amounts -of stt
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vegetation habitat. In the past, impacts to sensitive species have been insignificant . In the reasonable
foreseeable future, it is estimated that additional drill exploring and production of gas/coal is likely .

Other forest-use practices and natural events have affected wildlife habitat within the project area .
Livestock grazing is one of the primary forest uses in the area . Livestock use has decreased foraging
opportunities through competition and have altered vegetation of the habitat, although the previous work
in Rilda Canyon has lead to mitigation, including the exclusion of livestock above the cattleguard at the
North Emery Water Users Association spring development . Additionally, Rilda Creek was probably
perennial below the forks prior to the NEWUA spring development.

Activity from hauling and recreational use in Rilda Canyon has increased in part due to the road
improvements done on 1994 providing better access . The road construction (improvements) however
have probably lead to an overall decrease in sedimentation to the creek .

Noise in the canyon has been increased due to the increased human presence, traffic on the road, and the
construction of the portals and fans at Deer Creek Mine's Rilda Canyon Breakout facility located in the
south fork.

Visual Quality in the canyon has been altered by the installation of the powerline to support the Rilda
Canyon Breakout facility, as well as the facility itself .

Alternative2
The cumulative impacts presented for Alternative 1 would persist with implementation of this
alternative. Cumulative impacts from other resource activities (i .e . timber, grazing) are similar to those
for Alternative 1 .

Past and present fossil fuel exploration drilling and production within the surrounding area has and will
remove minimal amounts of water and disturb relatively small to medium amounts of surface areas and
vegetation habitat. In the past, impacts to sensitive species have been insignificant . In the reasonable
foreseeable future, it is estimated that additional drill exploring and production of gas/coal is likely .
Potential threats to wildlife foraging and nesting areas could exist, and continual mineral activity could
decrease habitat. The mining company conducted a study to determine the likelihood of escarpment
failure, the result of the study indicate that 69% of the escarpment is in the high potential for failure
category. The longwall mining beneath the escarpment has the potential to remove a portion of the
vertical rock face. Escarpments in this area are naturally falling however the mining would cause this
process to be accelerated . Over time the escarpment should continue to erode and new ledges created .
The failure of the escarpment would remove some cliff face and impact pinyon juniper habitat . There
would be no cumulative effects to any of the other Threatened or Endangered species . As a mitigation
measure raptor activity should continue to be monitored to determine if any select the Rilda Canyon area
as a nesting site . If bald or golden eagles, or peregrine falcons select the canyon as a nesting location
then consultation with the US Fish and Wildlife Service and the Utah Division of Wildlife Resources
will be initiated prior to proceeding with mining that would cause loss of the new nest(s) .

Similar to the effects in Alternative 1, except that the magnitude of impacts could be increased . There
will be an increase in erosion of the Castlegate Sandstone escarpment, primarily accelerated by the
stresses placed on the rock by subsidence and associated rockfalls .

Environmental Assessment
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B. PUBLIC INVOLVEMENT

Internal scoping for this project included review by various Forest Service resource specialists .

External scoping consisted of notice in the Forest's Schedule of Proposed Actions, Legal Notice
published in the Sun Advocate (May 5th 1998), a News Release to the Sun Advocate from which an
article was written about the project ( May 5th, 1998), and by letter to a 18-person mailing list .
Those individuals to whom letters were mailed included : Federal, State, and local governmental or
land management entities; adjacent landowners and mining companies ; range permittees ; and others
known to be potentially interested or affected . Three letters were received in response to external
scoping. The entirety of these letters can be found in the project record .

Environmental Assessment
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A. INTERDISCIPLINARY TEAM

V-1
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Specialty Resource Specialist Role

NEPA/Geology Jeffrey Wade DeFreest Team Leader
Wildlife Stan Anderson Core Team
BLM/Economics George Tetreault Core Team
OSM Floyd MacMullen Extended IDT
Cultural Resources Stan MacDonald Extended IDT
Botany Bob Thompson Extended IDT
Landscape Architect Kevin Draper Extended IDT
NEPA Reta Laford NEPA Coordinator
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Deer Creek Mine
North Rilda Extension

Decision Notice And Finding Of No Significant Impact

(Township 16 South, Range 7 East, Sections 20, 21, 28, and 29, Salt Lake Meridian)

USDA Forest Service, intermountain Region
Manti-La Sal National Forest
Ferron/Price Ranger District

Emery County, Utah

I . INTRODUCTION

The Manti-La Sal National Forest and Bureau of Land Management (BLM) Price Field Office have prepared
an environmental assessment (EA) for a proposal submitted by Energy West Mining Company, Deer Creek
Mine. The proposed action is for the cooperating agencies to allow Deer Creek Mine to conduct full extraction
longwall mining and subside the escarpments on the north slope of Rilda Canyon by amending their mining and
reclamation plan for the North Rilda Canyon vicinity . The Office of Surface Mining also participated as a
cooperating agency . The area of the proposal lies on National Forest System lands administered by the Manti-
La Sal National Forest, Ferron-Price Ranger District, Emery County, Utah in Township 16 South, Range 7 East,
Sections 20, 21, 28 . and 29, Salt Lake Meridian .

The preferred alternative for implementation is Alternative 2 (Proposed Action) . Alternative 2 is detailed in the
EA on page II-1 . Alternative 2 would permit Deer Creek Mine to conduct full extraction, longwall mining
beneath the Castlegate Escarpment on the north slope of Rilda Canyon, which would lead to surface subsidence
and probable rockfalls .

To implement Alternative 2 : the Forest Service would consent to, and the BLM would approve, a change to the
Resource Recovery and Protection Plan (R2P2), and the Forest Service would consent to . and the Utah Division
of Oil, Gas and Mining would approve the amendment to Deer Creek Mine's mining and reclamation plan .

II . DECISION

I have decided to implement Alternative 2 as described in the Environmental Assessment (EA, pp .11-1) and
summarized in this document .

I consent to the modification of the R2P2 by the BLM, and consent to approval of the amendment of the
Mining and Reclamation Plan by DOGM which would allow Energy West's Deer Creek Mine to conduct full
extraction longwall mining and subside the escarpments in the north slope of Rilda Canyon as shown in
Appendix A . Conditions of my consent are as follows :

1 . Energy West will post warning signs at specified points in Rilda Canyon, warning recreational users of the
potential rockfall hazards, as stated in their proposal .

2. All commitments in the mining and reclamation plan will be adhered to .

3 . Energy West will also monitor subsidence through their mine plan requirements and provide higher
resolution monitoring data for the north slope of Rilda Canyon by providing a complete photographic

Decision Notice and Finding of No Significant Impact
Deer Creek Mine North Rllda Extension
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record, including before and after photograph sets of the escarpment area : and by installing prisms for
accurate surveying on the top of the escarpments to determine when subsidence is substantially complete .

My decision will be implemented through the issuance of this Decision Notice . Forest Service regulations
require the permittee to secure any additional state or federal permits or authorizations required by law .

III . RATIONALE FOR THE DECISION

This decision was made after careful consideration of the contents of the Environmental Assessment, public
involvement, and the entirety of the supporting record . No one fact or single piece of information led to my
decision . Rather, a combination of factors contributed to it. I have summarized some of my key
considerations in the following sub-parts .

Relationship to the Purpose and Need :

The general purpose and need for this project is to accomplish the following goal of the Forest Plan :
"Provide appropriate opportunities for and manage activities related to locating, leasing, development,
and production of mineral and energy resources" (Forest Plan, p . 111-4) .

The project-specific purpose and need of the proposed action is to maximize coal recovery and extend
the mine life. This purpose and need also allows the BLM to achieve maximum economic recovery of
coal from the Federal Coal Lease .

My decision wholly meets the project's purpose and need (EA, p . 1- 2). Meeting this purpose and need
also allows the BLM to meet their responsibility to guarantee that all recoverable coal reserves are
identified to achieve maximum economic recovery (MER) of coal .

Relationship to Other Alternatives Considered :

I have also reviewed the other alternative analyzed in the Environmental Assessment (EA, pp . II-1) .

Alternative 1 (no action) would not meet Forest Plan direction to "Provide appropriate opportunities for
and manage activities related to locating, leasing, development, and production of mineral and energy
resources ." (Forest Plan, p . 111-4), nor would it allow the BLM to meet their responsibility of MER.

Relationship to Existing and Potential Resource Conditions :

I have considered existing resource conditions and potential environmental effects in making this
decision (EA, Chapter 3 & 4; Project Record) . The design of Alternative 2 and included stipulations
will adequately provide for the proposed activity consistent with Forest Service land management
direction, and applicable laws and regulations .

Relationship to Public Involvement :

Public comments were sought and considered throughout the planning process for this project (refer to
Section V of this document for a summary of public involvement) . I have reviewed and considered the
issues and concerns identified during the scoping process . My decision considers all public comments ,
received .

Decision Notice and Finding of No Significant Impact
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Relationship to Laws and Regulations :

My decision is consistent with applicable laws, regulations, and policies (refer to Section VII of this
document) .

IV . SUMMARY OF ALTERNATIVES CONSIDERED

Two alternatives were considered as part of this project ; Environmental Assessment (EA, pp . II-1 - 11-2). A
summary of the alternatives considered in detail follows .

Alternative 1-No Action

Forest Service would not consent to the proposed action and mining would continue under the approved
R2P2 and MRP. Subsequently, the BLM would not approve the proposed amendment to the R2P2 and
DOGM would not approve the corresponding mine permit amendment . Alternative 1 addresses the need
to provide a "No Action" alternative (40 CFR 1502 .14) and provides a benchmark for evaluating the
effects of implementing the proposal. The operator would not be permitted to conduct full extraction
longwall mining under the escarpment .

Though full support mining is already permitted under the current mining plan, the reserves would not be
economical to mine (personal communication with Chuck Semborski, Energy West Mining Co ., June
1999, and George Tetreault . BLM, July 1999). No mitigation measures or monitoring would be required
as part of this alternative, beyond what is already in the mining and reclamation plan .

Alternative 2-Consent to Mining as Proposed

This alternative wholly responds to the purpose and need .

The Forest Service would consent to the modification of the R2P2 by the BLM, and consent to approval
of the amendment of the Mining and Reclamation Plan by DOGM which would allow Deer Creek Mine
to conduct full extraction longwall mining and subside the escarpments in the north slope of Rilda
Canyon as shown in Appendix A .

Additionally, Energy West would post warning signs at specified points in Rilda Canyon, warning
recreational users of the potential rockfall hazards, as stated in their proposal . All commitments in the
mining and reclamation plan would be adhered to .

The Energy West would also monitor subsidence through their mine plan requirements and as proposed,
provide higher resolution monitoring data for the north slope of Rilda Canyon by installing prisms for
accurate surveying on the top of the escarpments to determine when subsidence is substantially complete .

These commitments are made in the project proposal and are further identified in the EA (p . II-1) .

V . PUBLIC INVOLVEMENT

Internal scoping for this project included review by various Forest Service resource specialists such as
the geologist, hydrogeologist, botanist, wildlife biologist, range conservationists, recreation specialist,
and landscape architect .

External scoping consisted of notice in the Forest's Schedule of Proposed Actions, Legal Notice
published in the Sun Advocate (May 5th 1998), a News Release to the Sun Advocate from which an	
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article was written about the project (May 5th. 1998), and by letter to a 18-person mailing list . Those
individuals to whom letters were mailed included : Federal, State, and local governmental or land
management entities; adjacent landowners and mining companies ; range permittees ; and others known
to be potentially interested or affected . Three letters were received in response to external scoping . The
entirety of these letters can be found in the project record .

The completed EA was released for public comment on July 19th, 1999, and two responses were
received, both of which are included in the project file, and are addressed in the EA's "Response to
Comments" (EA, Appendix B) included with this Decision Notice . The first response was from Clint
Sherman, in the form of a telephone call which was documented by Aaron Howe, Forest Engineer, and
the second comment was a letter received from the attorney for Huntington-Cleveland Irrigation Co .
These comments and the responses were considered in conjunction with the EA in making this decision .

VI. FINDING OF NO SIGNIFICANT IMPACT

Based on my review of the EA and supporting record, I have determined that this decision does not
constitute a major Federal action significantly affecting the quality of the human environment, as defined in
the Code of Federal Regulations title 40 part 1508, section 27 (40 CFR 1508 .27) in either context or
intensity. Therefore, it is my decision that an Environmental Impact Statement is not necessary, and will not
be prepared. My rationale for this determination is summarized below .

Context

Locality . Implications of this decision are primarily for the Rilda Canyon area . The effects on public land
use and users would remain consistent with that which is currently occurring . (EA, Project Record)

Affected Interests . Affected interests for this project are primarily recreation enthusiasts, State resource
management agencies, and other entities with interests in wildlife and water management . (EA, Project
Record)

Affected Region. The decision is a site-specific action with impacts primarily to the local area . The context
of this decision is comparable to many projects on the Manti-La Sal National Forest and would not
measurably affect the region .

Society . No effects are anticipated to society as a whole, though local communities are expected to benefit
from the extended life of the mine and associated employment opportunities .

Intensity

1 . Consideration Of Beneficial And Adverse Impacts . Consideration of beneficial and adverse impacts has
been made in the EA (Chapter 4) . Impacts of this decision will be similar to that of past projects involving
undermining of escarpment. Although both beneficial and adverse effects are disclosed, none are of enough
magnitude to be considered significant .

2 . Consideration Of Public Health And Safety . Public health or safety issues concerning this decision were
considered through the analysis. The Colorado Rockfall Simulation Program was applied and risks of
dislodged rocks reaching the road were established to be very low . Additionally, mitigation in the form of
signing has been made a part of the decision to ensure public health and safety (EA, II- I ) .

3 . Consideration Of Unique Characteristics Such As Proximity To Historic Or Cultural Resources . Park
Lands, Prime Farmlands . Wetlands. Wild And Scenic Rivers . Or Ecologically CriticalAreas . Historic and
cultural resources are addressed in the following Item 8 . There are no~rime -farmlands,rangelandoi-Torest
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land as defined in the Secretary of Agriculture's Memorandum Number 1827, Supplement 1, identified on
the Forest (Forest Plan, p . 11-57) . Wetlands would not be affected as this decision requires avoidance of the
wetlands as described in the EA . There are no parklands or wild and scenic rivers identified in the Forest
Plan. The area of my decision has not been identified by any source as an ecologically critical area (Project
File - Biological Assessment and Evaluation) .

4 . Consideration Of The Degree To Which The Effects On The Oualitv Of The Human Environment Are
Likely To Be Highly Controversial . This decision is not unique, several other projects involving escarpment
undermining have been approved over the last 10 years (Trail Mountain Mine, SUFCo Mine) . Effects on
the quality of the human environment are understood and are not highly controversial . Scoping on the
proposed action and solicitation of comments on the Environmental Assessment and pre-decision
demonstrated that there is not much public controversy over potential effects . No information or data has
been presented to demonstrate that the effects are highly controversial .

5 . Consideration Of The Degree To Which The Possible Effects On The Human Environment Are Highly
Uncertain Or Involve Unique Or Unknown Risks . This decision is not unique, several other projects
involving escarpment undermining have been approved over the last 10 years (Trail Mountain Mine,
SUFCo Mine). The Manti-LaSal National Forest has experience in implementing and monitoring similar
projects, the effects of which have been found to be reasonably predictable . No effects from this decision
would be classified as highly uncertain or involving unique or unknown risks .

6 . Consideration Of The Degree To Which The Action May Establish A Precedent For Future Actions
With Significant Effects Or Represents A Decision In Principle About A Future Consideration . This
decision is not precedent setting .The Manti-LaSal National Forest generally considers and analyzes the
permitting of several mine plan amendments or modifications each year . Any future proposals would have
to be evaluated on their own merits based on the issues and effects related to the location, timing and
intensity of each action .

7 .

	

Consideration Of The Action In Relation To Other Actions With Individually Insignificant But
Cumulatively Significant Impacts . No reasonably foreseeable future projects have been identified that
would in connection with this decision produce cumulative effects beyond those currently occurring . The
limited scale of activity creates minimal individual effects, as well as minimal cumulative effects when
added to-the existing situation and other potential activities .

8 .

	

Consideration Of The Degree To Which The Action May Adversely Affect Areas Or Obiects
Listed In Or Eligible For Listing In The National Register Of Historic Places Or Mav Cause Loss Or
Destruction Of Significant Scientific, Cultural, Or Historical Resources . Record and field reviews indicate
that no cultural or historic sites would be affected by this decision (EA, p .III-11 and Project Record) .

9 . Consideration Of The Degree To Which The Action Mav Adversely Affect An Endangered Or
Threatened Species Or Its Habitat Has Been Determined Not To Be Critical Under The Endangered Species
Act. The US Fish and Wildlife Service has been included in the process . A Biological Assessment has been
conducted for this decision (Project Record -Biological Assessment and Evaluation) . All known
endangered or threatened species were considered . The Biological Evaluation concludes that this decision
will have "no effect" to listed or proposed species (EA, p . IV-9) .

10 . Consideration Of Whether The Action Threatens A Violation Of Law Or Requirement Imposed For The
Protection Of The Environment . To the best of my knowledge, this decision does not threaten violation of
any laws and regulations imposed for the protection of the environment (refer to Section VII of this
document) .

3

Decision Notice and finding of No Significant Impact
Deer Creek Mine North Rilda Extension

		

Page 5 of 7
i



VII . FINDINGS REOUIRED BY OTHER LAWS AND REGULATIONS

To the best of my knowledge, this decision complies with all applicable laws and regulations . In the
following, I have summarized the association of my decision to some pertinent legal requirements .

Federal Land Policy and Management Act of 1976 : This Act allows the granting of land use permits on
National Forest System lands . The regulations at Code of Federal Regulations Title 36 part 251 (36
CFR 251) guide the issuance of permits under this Act. Land use permits are granted on National Forest
System lands when the need for such is consistent with planned uses .

National Forest Management Act of 1976 : The Forest Plan was approved November 5, 1986, as
required by this Act . This long-range land and resource management plan provides guidance for all
resource management activities in the Forest . The National Forest Management Act requires all projects
and activities to be consistent with the Forest Plan . The Forest Plan has been reviewed in consideration
of this project . This decision will be consistent with the Forest Plan .

Potential effects to wildlife resources are also evaluated (EA pp . IV-4 - IV-6), including identified
sensitive species, in compliance with the Act direction . "No Impact" or "May Impact Individuals or
Habitat, But Not Likely to Contribute to a Trend Towards Federal Listing or Loss of Viability to the
Population or Species" determinations were reached for all species analyzed .

Coal Leasing Amendments Act of 1975 : Forest Service consent to the conditions of approval is required
under this act. This decision document constitutes my consent on behalf of the agency .

Mineral Leasing Act of 1920 : The Bureau of Land Management (BLM) is the responsible agency for
permitting, under the Mineral Leasing Act of 1920, as amended . The Forest Service, as the surface
management agency, must consent to the BLM decisions pertaining to leasing actions or exploration
activities . This decision document constitutes my consent on behalf of the agency .

Surface Mining Control and Reclamation Act of 1977(SMCRA) : This act gives the Department of the
Interior, Office of Surface Mining (OSM), primary responsibility to administer programs that regulate
surface coal mining operations and the surface effects of underground coal mining operations . Pursuant
to sebtions 503 and 523 of SMCRA, under the oversight of the OSM, the Utah Division of Oil, Gas and
Mining regulates surface coal mining and the surface effects of underground coal mining on Federal and
non-Federal lands within the State of Utah . On National Forest lands, consent must be obtained from the
Forest Service, as the surface management agency, prior to approval of mining activities, including
exploration drilling . This decision document constitutes my consent on behalf of the agency .

National Historic Preservation Act : Compliance with this Act and the American Indian Religious
Freedom Act are addressed in Section VI of this document .

Endangered Species Act : Compliance with this Act is addressed in Section VI of this document .

National Environmental Policy Act : The entirety of documentation for this project supports that the
project complies with this Act .
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VIII . IMPLEMENTATION DATE AND APPEAL OPPORTUNITY

This Forest Service decision is subject to appeal under 36 CFR 215 . Permit holders or permit applicants
responding to Forest Service issued prospectus who may be affected by this decision have the choice to
appeal under 36 CFR 215 or 36 CFR 251 .

The Forest Service decision is subject to administrative review by the Regional Forester pursuant to the
above cited regulations . Any written appeal must be postmarked or received by the Appeal Deciding Officer
within 45 days from the day after publication of the legal notice in the Price SunAdvocate newspaper .
Appeals should be sent to Regional Forester- Intermountain Region, 324 25th Street . Ogden Utah 84401 on
or before December 17th, 1999 . Appeals must meet the content requirements of 36 CFR 215 .14 .

IX . CONTACT PERSON

For additional information concerning this decision, please contact Jeff DeFreest at the Ferron/Price Ranger
District (address : 599 West Price River Drive, Price, UT 84501 ; telephone : 435-637-2817) .

X. SIGNATURE AND DATE

JAN S. KAISER
st Supervisor (Responsible Official)

Manti-La Sal National Forest

Date / I -/- 5 `j

I
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Introduction :

The Environmental Assessment was released for public comment on July 19, 1999 . There were two par-
ties that responded with formal comments .

The first of which was in the form of a telephone call from Mr . Clint Sherman of Cleveland Utah and
documented by Aaron Howe, Forest Engineer .

The second comment received was in the form of a letter from the law firm of Nielsen and Senior on the
behalf of Huntington-Cleveland Irrigation Company .

Comments and Response to Comments :

A.PhoneCall with Clint Sherman :

Comment:

Mr. Sherman apparently uses the mid to upper portion of this area (adjacent to escarpment) in the
spring time and is concerned that falling rock could land on him as he collects antlers or that rocks
may land or roll into the road .

Response :

Warning signs are to be installed by the Energy West at extents of the project area advising recreati-
onal users of the potential for rockfalls near the escarpment .

The rockfalls are not expected to reach the road . The Colorado Rockfall Simulation Program was ap-
plied to the proposed subsidence area (project file) and the analysis does not show any rocks re-
aching the road . If rocks would reach the road, the mine would attend to removing them .

Comment :

Mr. Sherman is concerned about the potential for the falling rock to displace the elk that winter
adjacent to the escarpment .

October 1999

RESPONSE TO COMMENTS
Deer Creek Mine

North Rilda Extension
Environmental Assessment
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Response :

The escarpment would not all fail at once because the mining progresses rather slowly and the elk
should not move out of the area due to periodic rock falls .

Comment :

Mr. Sherman was concerned about the potential for the Rilda (canyon) road to be closed (administra-
tively) during the subsidence period.

Response :

Administrative closure of the road was not part of the proposal or required mitigations . It should
also be noted that the Rilda Canyon Road is a county road and that Emery County would have to
make a decision to restrict use up the canyon .

B. Nielsen & Senior Letter :

Comment :

"The EA at page 1-3 recognizes water resources may be impacted, but then attempts to down play the
importance of a single known seep within the project area ."

Response :

The EA identifies one seep near the eastern end of the project area . The EA describes this feature on
page 1-3 and indicates that the "seep (no live surface water) near the eastern end of the project area
on the ridge between Rilda and Mill Fork Canyons" is "too small to be developed for a water sou-
rce." It is further discussed in the EA on page IV-4, "The seep on the ridge could be altered as a re-
sult of mining and subsidence leading to corresponding vegetation changes ." . Subsidence/alteration
of this seep is expected to result in the seep location migrating down-dip but no diminishment of
flow is anticipated .

Comment :

"It is also unclear whether the project area and adjacent areas were carefully surveyed for additional
seeps and springs ."

Response :

The area has been carefully surveyed for seeps and springs . PacifiCorp initially conducted the East
Mountain Spring and Seep Surveys during the 1979 and 1980 field seasons . Additionally, in
cooperation with the NEWUA and Huntington Cleveland Irrigation Company, PacifiCorp conducted
a comprehensive hydrologic investigation of the Rilda Canyon Springs during 1989 . Further analysis
was conducted by PacifiCorp as part of their Mining and Reclamation Plan for the North Rilda
Permit area (Deer Creek MRP, Vol . 11, approved July 1997) .
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Comment:

"Additionally, the relationship between groundwater in the project area and the springs utilized by
NEWUA is not adequately addressed ."

Response :

The relationship is identified on page 111-2 of the EA . "The springs are fed by the alluvial system in
Rilda Creek and the majority of their recharge is from springs at the head of Rilda Canyon, west of
the project area . A north-south fracture system is also thought to partially feed the NEWUA spr-
ings." Potential impacts to the springs are identified in Chapter 4 under each alternative considered .

Alternative I (No Action)

"The north-south fracture system thought to be partially feeding the NEWUA springs could be
altered by full support mining authorized by the current MRP and RM ."

Alternative ? (Preferred)

"Any unforeseen damage to permitted facilities on National Forest System lands would be
required to be repaired under the existing lease stipulations . Likewise, water loss (quality or
quantity) would require replacement, and damages done to stream and riparian environments
would also be repaired by the mine under their existing mining and reclamation plan ."

"The north-south fracture system thought to be partially feeding the NEWUA springs could be
altered by full support mining authorized by the current MRP and R2P2 or by the action
alternative allowing longwall mining and subsequent subsidence ."

"The seep on the ridge could be altered as a result of mining and subsidence leading to cor-
responding vegetation changes ."

Recent information from Chuck Semborski (project file) pertaining to the presence of the north-
south fracture system indicates that "mining has not encountered any structural anomalies along the
proposed north-south trend and interception of ground water has been minimal" . This information is
based on their development mining of the length of Rilda Ridge in the already permitted 4 panels
north of the project area considered in this EA and decision . There is no reason to believe that the
fracture system would be encountered mining the two panels to the south included in this project
area .

Comment :

"While the EA acknowledges the Springs in Rilda Canyon that provide drinking water for those ser-
ved by North Emery Water Users Association ("NEWUA"), it fails to recognize the holder of the
water rights under which NEWUA receives its water ."
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Response :

NEWUA is the Special Use Permit holder for the subject springs in Rilda Canyon for the authorized
purpose of providing culinary water . The specific ownership of the water is not germane to this ana-
lysis, though it is recognized that Huntington-Cleveland Irrigation Company does hold the water
rights and NEWUA receives their water from Huntington-Cleveland Irrigation Company . Potential
impacts to the water resources are considered regardless of who the specifically owns the water
rights .

Comment:

"Tellingly, there is not a single hydrologist on the interdisciplinary team ."

Response :

Liane Mattson (former Hydroeeoloeist on the Manti-LaSal NF) was involved with the review of the
submittal (proposal) from Deer Creek Mine, has been involved with numerous hydrological studies
in the vicinity, and participated in the preparation and review of this Environmental Assessment as
an extended IDT member . Her name was inadvertently left off of the EA .

3
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State of Utah

November 10 . 1999

Chuck Semborski . Environmental Supervisor
Energy West
P. O. Box 3 10
Huntington. Utah 84528

Daron R. Haddock
Permit Supervisor
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Conditions Revisited for Deer Creek Mine Permit. PacifiCorp . Deer Creek Mine. ACT/015/018 .
Folder #3 . Emery County. Utah

Dear Mr. Semborski :

The recent Decision Notice and Finding of No Significant Impact document (copy attached)
issued by the Manti-La Sal National Forest has prompted us to revisit the Deer Creek Mine Permit and
the attached conditions . Condition Number 3 is as follows :

Mining in the "North Rilda Lease " area is authorized to the extent that the Surface Managing
agency (U S. Forest Service) has provided consent, per letters dated July 3, 1997 and July 15 .
1997 (attached.)

We recognize that the Forest Service document adds another level of consent to the already
issued permit. This letter authorized PacifiCorp to conduct mining in the North Rilda Lease area in
accordance with the consent granted in the Forest Service Decision Notice . This includes the conditions
identified in the Decision Document . Of course this authorization becomes effective only after the
Decision Document has gone through the appeals period and is finalized .

Please keep us apprised of any changes to y,-ur mine plan as a result of this action .
If you have any questions, please call me .

0

	

Michael 0 . Leavitt

DEPARTMENT OF NATURAL
DIVISION OF OIL. GAS AND

RESOURCES
MINING

1594 West North Temple, Suite 1210

Governor PO Box 145801

Kathleen Clarke
Executive Director

Salt Lake City . Utah 84114-5801
801-538-5340

Lowell P . Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)
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November 27, 1991

Roberts & Schaffer
5225 Wiley Post Way
Salt Lake City, UT 84116

Gentlemen :

A geotechnical investigation has been completed at the general site of
the proposed Rilda Canyon Mine Facilities to be located in Rilda
Canyon, which is west of Huntington Canyon approximately 11 miles
northwest of Huntington, in Emery County, Utah . The Rilda Canyon
facilities will provide new mine support for the Deer Creek Mine .
The investigation was performed (1) to define the characteristics of
the subsurface material where the new facilities will be located so that
satisfactory substructures can be designed to support these facilities,
and (2) to make recommendations relating to cut and fill slopes, soil
strength parameters and construction requirements . The investigation
has generally been completed in accordance with a written proposal
submitted to your organization for the work . Permitting restraints
prohibited access to test boring sites for a number of the facilities .
These facilities included the 100,000 gallon water tank, the pump
house and the mine portal approaches . Since it was not possible to
obtain access for drilling purposes, it was determined to run seismic
refraction lines to obtain a preliminary estimate of the depth of
overburden at the non-accessible drill locations . It is contemplated
that test borings will be drilled at these locations during final design
once access permits are obtained. The results of the investigation,
along with pertinent recommendations, are outlined in the following
sections of this report .

The information contained in the report is discussed under the
following headings : (1) Geological and Existing Site Conditions (2)
Subsurface Investigation, (3) Seismic Refraction Investigation, (4)
Field and Laboratory Tests, and (5) Design Considerations and
Recommendations .

1 . GEOLOGICAL AND EXISTING SITE CONDITIONS

Figure 1 is a photo copy of portions of the USGS Quadrangle maps
for this general area. It will be observed from this figure that Rilda
Canyon is located on the west side of Huntington Creek west of
Highway 31 . The primary mine facilities will be located up the left
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fork of Rilda Canyon as shown in Figure 1 . A new road alignment will extend from Highway
31 to the Left Fork of Rilda Canyon which will require a new bridge to be constructed across
Huntington Creek. A sediment pond and a leach field area are also contemplated between the
Left Fork and Huntington Creek at approximate locations as shown in Figure 1 . A detailed
geologic map of the area where facilities will be located in the Left Fork of Rilda Canyon is
presented in Figure 2 . The general geology for this area is described below as follows :

The area is located along the eastern slope of the Wasatch Plateau in Central
Utah. The dominant sediments in the region include Cretaceous clastics deposited
as part of a marine depositional system and Tertiary lacustrine sediments which
overlie the Cretaceous rocks . The Cretaceous sediments were deposited in an
environment dominated by an epicontinental sea which existed at that time . More
locally, these sediments consist largely of sands and silts deposited in beach and
near shore, barrier bar environments . Large lagoons with lagoonal swamps
formed in association with the barrier bars and were the sites of deposition for
large quantities of organic materials which were eventually transformed into coal .
This series of shore and off shore sediments are found within the Mesaverde
group which includes the Blackhawk formation and the Starpoint sandstone .

Structurally, the area lies within the transition zone between the Basin and Range
and the Colorado Plateau physiographic provinces . The Colorado Plateau is
relatively quiet in terms of seismicity, while the Basin and Range is the site of
active crustal extension and associated faulting . The tectonics of the transition
zone are not well understood and is the subject of debate among researchers .
Several faults have been mapped in the area, but the immediate area within the
Left Fork of Rilda Canyon appears to be free of structures bearing significant
offset.

The Cretaceous sediments found within the Left Fork of Rilda Canyon consist
chiefly of barrier-bar sands with intercalated silt and mud which were deposited
in deeper water . Also present are at least two coal seams, the Blind Canyon
seam and the Hiawatha seam . These coal seams are the target of exploration and
development in the area .

The geology of Rilda Canyon is described below as follows :

Rilda Canyon is a tributary drainage of Huntington Creek and runs slightly north
of East . The Left Fork of Rilda Canyon splits off to the southwest about three
miles up canyon from its confluence with Huntington Creek . The south side of
the canyon within the Left Fork is covered by a dense forest of large pine trees
and aspen with a thick understory growth of willow, wild rose, juvenile pines and
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other shrubs . A layer of forest litter covers the ground and, in places, is up to
two feet thick .. The north side of the canyon is only sparsely populated by large
trees. Here the plant population is dominated by pinion and juniper trees with
abundant sage, cactus and other desert shrubs .

The north side of the Left Fork exposes several outcrops of Cretaceous
sedimentary rocks . These consist of prominent cliff-forming, vertically jointed
barrier bar sandstone deposits up to thirty feet tall in places, with splay deposited
sandstone found above and, in places, below the barrier bars . These sandstones
are intercalated with mudstones and siltstones deposited in back-bar lagoonal
settings . The finer grained sediments are generally blanketed by a thin colluvial
cover on the slopes of the canyon wall, but they do outcrop in patches and are
exposed in the old drill road cut . Colluvial evidence of the coal seams can also
be found along the slopes of the north side of the canyon . The colluvium consists
of sandy gravel with abundant sandstone boulders and many large sandstone
blocks up to about 20 feet across . The blanket of colluvium which covers this
side of the canyon is typically thin along most of the slopes, but thickens
considerably towards the bottom of the canyon where it grades into finer grained
alluvium . RB&G Drill Hole 10 went to a depth of 50 feet below the canyon floor
without encountering bedrock . Seismic data also indicates a relatively thick
alluvial floor elsewhere in the canyon . The alluvial floor of the canyon probably
thickens downstream.

At about PC 3 +03 .15 along the UP&L surveyed baseline on the north side of the
canyon, a debris cone exists, channeled between two horizontally separated
sandstone cliffs (reference Figure 2 .) It is unclear if the debris was simply
channeled by two distinct barrier bar deposits, or whether transport occurred in
response to failure along jointing within a single continuous barrier bar .

The south side of the canyon is almost completely covered by a thick cover of
forest . Prominently jointed sandstone cliffs up to twenty feet tall can be found
on this side of the canyon . The cliff exists in the canyon bottom within the small
side canyon between the proposed fan and pump house facilities and can be traced
up the Left Fork to well beyond the end of the UP&L surveyed baseline
(reference Figure 2 .) The cliff has relatively recently experienced a significant
joint plane failure resulting in a landslide just south of the proposed tank and
pump house facility. Further hazard should be assessed here . To the northeast
of the proposed fan facility, no outcrop was observed . From this point, the entire
slope is blanketed by a thick layer of colluvial and debris . This material consists
of varying proportions of clay, sand and gravel with boulders and sandstone
block up to thirty feet across . One such block exists directly above
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the proposed underground warehouse entry . Many of the blocks along the surface
are meta-stable and their risk to personnel and property should be assessed .
Seismic data indicates that the debris layer thickens toward the canyon floor .
Borehole data indicates that the alluvial floor of the canyon consists of moderately
compacted sandy gravel with boulders along with varying proportions of silt and
clay .

At the confluence of the Left Fork and Rilda Canyon, two bedrock outcrops of
a whitish sandstone exists just north of the existing road on the north side of
Rilda Canyon . In order for this section of road to be readily accessible to truck
traffic, these outcrops may need to be modified or the road should be realigned
in order to avoid these outcrops . Of the two outcrops, the southwest outcrop is
the tallest, rising to about 20 feet above the present roadway . At his point, the
alluvial canyon floor is about 250 feet wide . No other significant constrictions
by rock outcrop were observed within Rilda Canyon .

At the proposed leach field facility (--- 91 +00 - 93 +50) an outcrop of sandstone
about 12 feet tall exists at the north corner of the leach field . This outcrop can
be avoided by a minor readjustment of the leach field ; however, the geometric
characteristics of the bedrock below alluvial cover are not understood and further
subsurface exploration may be required in this area .

This general area is located in Seismic Zone 2B in accordance with the Uniform Building Code .

2 . SUBSURFACE INVESTIGATION

The characteristics of the subsurface material were defined, where possible, by drilling test
borings varying in depth from 20 to 60 feet. The borings were drilled using a CME-55 rotary
drill rig with water being used as the drilling fluid . The holes were advanced using a 2 15/16
inch rock bit and 3 inch NW casing . Samples were obtained in each test boring at three-foot
intervals to a depth of 15 feet at five-foot intervals thereafter . Sampling was performed by
driving a 2-inch split spoon sampling tube through a distance of 18 inches using a 140-pound
weight dropped from a distance of 30 inches . The number of blows to drive the sampling spoon
through each 6 inches of penetration is shown on the boring logs . The sum of the last two blow
counts, which represents the number of blows to drive the sampling spoon through 12 inches,
is defined as the standard penetration value . The standard penetration value provides a good
indication of the in-place density of sandy-type material . Considerable care must be exercised
in interpreting the standard penetration value in gravelly-type soils, particularly where the size
of the granular particle exceeds the inside diameter of the sampling spoon . If the spoon can be
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driven through the full 18 inches with a reasonable core recovery, the standard penetration value
provides a good indication of the in-place density of gravelly-type material . The standard
penetration value provides only an indication of the relative stiffness of cohesive-type soils, since
the penetration resistance is a function of the moisture content .

Drill Holes 1 and 2 were drilled on opposite sides of Huntington Creek as shown in Figure 1 .
The logs for these test borings, are presented in Figures 3 and 4, and it will be observed that the
subsurface profile at these locations consisted predominately of granular-type soils . Drill Hole
1, which was drilled on the northeast side of the stream consisted of a surface layer of silty sand
having organic material to a depth of approximately 2 feet underlain by brown sandy gravel and
silty sandy gravel . A sandstone boulder was encountered between 28 and 32 feet followed by
sandy gravel . The approximate elevation of this boring was 6892, while the approximate
elevation of Huntington Creek is 6884 . The material below a depth of 9 feet in this test boring
is in a medium to dense state . It will be noted that water was encountered at a depth of
approximately 8 feet below the ground surface .

Drill Hole 2 was drilled on the southwest bridge abutment with an approximate surface elevation
of 6911 . The subsurface profile consisted of a surface layer of silty sand with roots extending
to approximately 2 feet underlain by granular soils . The subsurface materials to a depth of
approximately 18 feet are in a low to medium dense state, while the material below 18 feet
appears to be in a medium to dense condition . It will be observed that sand and silty sand layers
were encountered between 8 and 11 feet and 30 to 38 feet . Boulders were encountered at 21,
42 and 55 feet in this boring . The groundwater level at this location was at a depth of
approximately 22 feet below the ground surface .

Drill Holes 3 and 4 were drilled in the general area of the proposed leach field as shown in
Figure 1 . Drill Hole 3 was drilled 71 feet northeast of Station 93+55, while Drill Hole 4 was
drilled 90 feet northeast of Station 91+87 . The logs for these tests borings are presented in
Figure 5, and it will be observed that the soil profile consists of brown gravelly silty sand to a
depth of 8 feet in Drill Hole 3, underlain by silty sandy gravel with cobbles and boulders to a
depth of 21 feet . The soil profile to a depth of 21 feet in Drill Hole 4 consisted of gravelly silty
sand. In-place permeability tests were performed in these test borings at five-foot intervals
following the procedures outlined in designation E-18 of the Bureau of Reclamation Earth
Manual . The results of the permeability tests are also shown on the boring logs . It will be
observed that the permeability rate of the gravelly silty sand varied from 44 to 836 feet per year,
while the sandy gravel underlying the silty sand in Drill Hole 3 had a permeability rate
exceeding 9400 feet per year . Complete water loss was encountered at 12 .5 and 16 feet during
drilling of this boring .

Drill Holes 5 and 6 were drilled in the general area of the proposed sediment pond as shown in
Figure 1 . Drill Hole 5 was drilled 36 feet south of Station 24+48, while Drill Hole 6 was



I
I
I
1
1
I
M
I
I
1
1

I

Roberts & Schaffer
Page 6
November 27, 1991

drilled 60 feet south of Station 21+55 . The logs for these two test borings are presented in
Figure 6, and it will be observed that the subsurface profile in this area consists of a surface
layer of sandy silt and clay extending to a depth of 13 feet in Drill Hole 5 and 18 feet in Drill
Hole 6 underlain by silty sandy gravel . Permeability tests were performed in each of these test
borings and the results are also tabulated on Figure 6 . Complete water loss was encountered
during drilling of the sandy gravel material in each test boring .

Drill Holes 7 and 8 were drilled in the general area where parking is contemplated as shown in
Figure 2 . The grading plan for this area has not been finalized as of this date ; however, it is
anticipated that significant changing of the final contours will occur . Each of these borings
encountered approximately 2 feet of dark brown silt with roots, underlain by granular material .
The logs for these two borings are presented in Figure 7, and it will be observed that the
subsurface profile below 2 feet in both borings consist predominately of silty sandy gravel to a
depth of 21 feet, at which depth, the borings were terminated . The granular material in these
borings is in a medium to dense state based upon the standard penetration values .

Drill Hole 9 was drilled in the general area of the proposed storage shed as shown in Figure 2 .
The log for this test boring is presented in Figure 8, and it will be noted that a dark brown silt
extends to 1 .5 feet and is underlain by granular material in a relatively dense state .

Drill Hole 10 was drilled as far uphill as access would permit in the bulk storage area to obtain
general information relating to the subsurface materials throughout this area and to compare the
bedrock elevation with that determined from the seismic refraction study . The boring extended
to a depth of 51 feet without encountering bedrock . The soil profile, as presented in Figure 9,
consisted of clay, sand and gravel with sandy clay layers and isolated boulders .

Drill Hole 11 was drilled in the vicinity of the surface shop as shown in Figure 2 . The log for
this boring is also presented in Figure 9, and it will be observed that the soil profile consists of
a dark brown clayey silt to a depth of approximately 5 feet underlain by silty sandy gravel with
a clayey sand layer between 12 and 15 feet . The standard penetration values indicate that the
material to a depth of approximately 20 feet is in a relatively low density state . with material
below 20 feet in a medium dense state .

Each sample obtained in the field was classified in the laboratory according to the Unified Soil
Classification System . The symbol designating the soil type according to this system, is
presented on the boring logs . A description of the Unified Soil Classification System is
presented in Figure 10, and the meaning of the various symbols shown on the boring logs can
be obtained from this figure .
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3. SEISMIC REFRACTION INVESTIGATION

As stated earlier in this report, permitting requirements prohibited access to the south side of the
Left Fork of Rilda Canyon where the mine portal approaches, water tank and pump house will
be located . To obtain an indication of the bedrock profile throughout this general area, it was
determined to perform seismic refraction surveys at the five proposed drill hole locations along
the slope . In addition to the five lines on the south side of Left Fork, one seismic refraction line
was located on the north side to assist in evaluating the depth to bedrock on this side of the
canyon where the roadway is contemplated . The location of the seismic lines is presented in
Figure 2 .

LGS Associates, Inc ., an engineering geophysical firm located in Salt Lake City, Utah,
performed the seismic refraction survey under subcontract with RB&G Engineering, Inc . A
complete copy of their report is included in the appendix of this report . The following
paragraphs are taken from their results listed on page 3 of that report :

"With two exceptions, the results of the seismic survey indicate a three-layer case
throughout the site with each layer indicated by a distinct seismic velocity
(density.) In general, the layering is interpreted as 1) a surficial low velocity
(600 to 900 ft./sec.) 3 to 5 feet thick layer of aerated soil overlying ; 2) an
intermediate layer of generally medium dense colluvial soils of medium seismic
velocity (200 to 2900 ft ./sec .), which overlie; 3) bedrock. Exceptions to the
above are the east end of Line 3 where the top low velocity layer does not exist,
resulting in a two-layer case for that end of the line and Line 7, a four-layer case .
Line 7 encountered an intermediate velocity layer of 1500 ft ./sec. as the second
layer. This line was located in the base of the drainage and this layer is thus
interpreted as fine grained alluvium overlying the colluvial deposit . A distinct
layer of alluvium was not indicated by the remainder of the lines for the following
reason(s): 1) the alluvium is too thin to be identified as a distinct layer ; 2) the
alluvium is too limited in lateral extend ; and/or; 3) the alluvium is about the same
density (composition) as the colluvial soils .

The seismic velocity of the bedrock ranges from about 6400 ft ./sec. to 9200
ft./sec . The lower of these velocities are somewhat low for the massive
sandstone observed in the area (i .e ., estimate 9000 to 10,000 ft ./sec.) These
lower velocities are consistent with the presence and abundance, of open or soil
filled, essentially vertical fractures in the massive sandstone bedrock or a bedrock
type such as thin or medium bedded sandstones with interbedded shale, or shale . "
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This section also states that the depth to bedrock varied from 10 feet at the east end of Line 2
to over 100 feet at the east end of line 6 . LGS and Associates estimate the depths to the layers
to be within 10% of the actual depth .

The cross-sections at each seismic line location are presented in Figures 11 through 13 . Also
shown on these figures are the approximate locations of the mine facilities .

FIELD AND LABORATORY TESTS

Field and laboratory tests performed during this investigation to define the characteristics of the
subsurface material throughout the proposed site were limited to standard penetration tests,
Atterberg Limits and mechanical analyses . As stated in a previous section of this report, the
standard penetration tests are recorded at each sampling location on the boring logs .

The results of mechanical analyses and Atterberg Limit tests performed on selected samples from
each test boring are presented in Tables 1 through 4, Summary of Test Data . It will be observed
from Table 1 that the percent of material in the silt and clay size range at the bridge structure
varied from 0 .5 to about 32% with all of the material classifying as granular-type soils .

Table 2 presents the results of tests performed in the leach field area and it is significant to note
that the silty sand material has between 23 and 49 % in the silt and clay size range .

The results of classification tests performed in the sediment pond area are presented in Table 3,
and it is significant to note that the material in the upper 13 feet generally has more than 50
in the silt and clay size range . The fine grain material has low plasticity characteristics with a
plasticity index ranging from 6 to 14 .

Table 4 presents the summary of test data for tests performed on samples obtained from the drill
borings extending up the Left Fork of Rilda Canyon . It is significant to note that the percent
of material in the silt and clay size range varied from 14 to 64 % with most of the samples
having more than 30% in the silt and clay size range .

In-place permeability tests were performed in Drill Holes 3 through 6, and the results of these
tests were discussed in Section 2, Subsurface Investigation .

DESIGN CONSIDERATIONS AND RECOMMENDATIONS

Based upon the information obtained during this investigation, the following design
considerations and recommendations are made :
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A. HUNTINGTON CREEK BRIDGE STRUCTURE

It is our understanding that the bridge contemplated for this site will have a double span
with each span approximately 103 feet long . We understand that the width of the bridge
will be approximately 30 feet . Figure Number 14 shows a location plan view and a
bridge elevation of the proposed structure . The loads contemplated for this structure are
not known as of preparation of this report . It is our opinion that deep foundations should
be used to support the proposed facility at this site . Boring Number 1 was placed in the
vicinity of Bent Number 2, as shown in Figure 14 . It is apparent from the Boring Log
that the subsurface profile consists of medium dense to dense silty sandy gravel below
a depth of 9 feet . This boring was located approximately 8 feet above the stream bed .
Recommended allowable soil bearing pressures for caissons extending 10 feet below the
stream channel and 20 feet below the stream channel are tabulated below for various
caisson diameters .

(1) Bent Number 2 with shaft extending 18 feet to elevation 6874 (10 feet
below stream bed) .,

Caisson Diameter(Ft.)

	

Caisson Capacity (Tons)

(2)

	

Bent Number 2 with shaft extending 28 feet to elevation 6864.

In providing these capacities it has been assumed that the 8 feet of material above the
stream bed is subject to erosion, hence no side resistance was allowed for this material .
Boring Number 2 was placed on the southwest bridge abutment, identified as Bridge
Abutment Number 1 in Figure 14 . The approximate ground elevation at the drill location
was 6911, which is about 27 feet above the stream bed . Consideration has been given
to extending caissons to a depth of 20 feet with the caissons terminating in the silty sandy
gravel with isolated boulders . A caisson at this level would be approximately 7 feet
above the stream bed . Caissons at this level will require that sufficient protection be
provided to prevent the possibility of erosion of the existing slope . A second alternative

Caisson Diameter (Ft.) Caisson Capacity (Tons)
2 .0 41
2.5 58
3.0 78
3.5 101

2.0 22
2.5 32
3 .0 45
3 .5 60
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is to extend the caissons to a depth of 40 feet to elevation 6871 . It will be noted from
the Boring Log that a sand layer exists between 29 and 38 feet below the ground surface
and that the sandy gravel below this sand layer is in a medium dense state .
Recommended allowable soil bearing pressures for caissons located as indicated above
are tabulated below for various caisson . diameters .

For the preliminary design it is recommended that the caisson capacities shown in A
above be used for the northeast Bridge Abutment Number 3 . The caisson capacities have
been estimated using procedures outlined in a publication entitled "Drill Shafts ;
Construction Procedures and Design Methods Prepared for the U .S . Department of
Transportation" by Lyman Reese and Michael W . O'Neil . The allowable soil bearing
pressures assume a factor of safety of 2 .5 . Since the overburden material consists of
granular type soils with a small amount of fines, casing will be required to maintain
stability of the hole during the caisson construction . If the caisson hole can not be
maintained in a completely dewatered condition, filling the hole with concrete must be
performed using a tremie type operation . Care should be taken in placing the concrete
so that the tremie is always maintained at a depth of at least 2 feet in the concrete while
the casing is being removed . It is recommended that a competent engineer familiar with
caisson construction be present at the site to inspect the caisson installation .

(3) Southwest Bridge Abutment for Shaft Extending 20 feet to approximately
elevation 6891 .

Caisson Diameter (Ft .) Caisson Capacity (Tonsi
2.0
2.5
3 .0
3.5

46
62
80
100

(4) Shaft extending 40 feet to approximate elevation 6871 (13 feet below
stream bed) .

Caisson Diameter (Ft .) Caisson Capacity (Tons)
2.0 134
2.5 179
3 .0 229
3 .5 284
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B. PROPOSED LEA CHFIELD AREA

At the present time the leachfield is contemplated to be on the north side of the baseline
somewhere between Station 91+00 and Station 93+50 . Test borings Number 3 and
Number 4 indicate that the soil profile consists of gravelly silty sand underlain by silty
sandy gravel with cobbles and boulders . The gravelly silty sand has between 23 and 49
percent in the silt size range . In test boring 3 this material extended to a depth of 8 feet
and the underlying sandy gravel was highly pervious . It is our opinion that the gravelly
silty sand will serve as an excellent medium for the leachfields with percolation rates in
the range of 10 minutes per inch . The gravel zone underlying the silty sand in Test
Boring Number 3 is too pervious to serve as an absorption field and will have a
percolation rate smaller than 4 minutes per inch . The leach field should be located as
far as possible away from the sandstone outcrop near the northerly corner of the area .
Once the final location of the leachfield has been established, we recommend that
percolation tests be performed in accordance with State and Local building codes within
the leachfield area .

C. SEDIMENT POND

While the exact location of the sediment pond has not been established, it is anticipated
that the pond will be between Station 21 +00 and 25 +00 along the existing baseline .
Test Borings Number 5 and 6 indicate that the subsurface profile to a depth of
approximately 15 feet in this general area consists of material having nearly 50 percent
in the silt and clay size range . This material is underlain by highly pervious silty sandy
gravel . It should also be noted that the material in the upper portion of the profile is in
a relatively loose density state and that the permeability rate of this material varied from
31 to 1600 feet per year. It is our opinion that a liner will be required for the sediment
pond if seepage loses are to be controlled . The material in the upper 15 feet of the Test
Borings will serve satisfactorily as filter material for a clay liner and as good bedding
material for a synthetic liner . No source of clay was identified in the Rilda Canyon area
which would serve satisfactorily as a liner . It is anticipated that a suitable clay source
could be found near Huntington . It is our opinion that a 2 foot thick clay liner using a
low to medium plasticity clay would result in a permeability rate in the order of 1 foot
per year (1 x 1(Y6 cm per second) . If a lower rate is required, we recommend that
consideration be given to a synthetic liner such as EPDM or Hypalon .

The configuration of the sediment pond is also not known as of the preparation of this
report. If an impoundment structure is used, it is recommended that the embankments
be designed using slide slopes of the 3 horizontal to 1 vertical upstream and 2 horizontal
to 1 vertical downstream .
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D. PARKING AREAS

It is contemplated that an employee parking lot will be constructed near the westerly end
of the Left Fork of Rilda Canyon as shown in Figure Number 2 . Test Holes 7 and 8
were drilled in this general area and it will be observed from the boring logs that a dark
brown silt with roots extends to a depth of approximately 2 feet . This material should
be removed from the area prior to placement of compacted fill or flexible pavement .
The underlying silty sandy gravel is in a medium to dense state and will serve as an
excellent subgrade for flexible pavement . Where this material is encountered at the
subgrade level, it is recommended that the upper 10 inches be scarified, moisture
conditioned and redensified to an in-place unit weight equal to at least 90 percent of the
maximum laboratory density as determined by ASTM D1557-78 . Boulders should be
removed within the upper 10 inches of the subbase material . If this action is taken, we
recommend that a CBR value of 20 be used for the subbase in computing the flexible
pavement design . Assuming that the parking lot traffic will be limited to passenger type
vehicles and light trucks, it is recommended that the flexible pavement consist of
scarifying and redensifying the silty sandy gravel followed by a 4 inch leveling course
of untreated granular base and a 2 'h inch asphalt surface course . The granular base
course should be densified to 95 percent of the maximum density as determined by
ASTM D1557-78 . The gradation characteristics of the base should conform to . the
following gradation specifications :

In order to preserve the gradation of the granular base, we recommend that percent wear
of this material be less than 50 when tested in accordance with AASHTO T-96 . Mineral
aggregates used in the asphalt surface course should conform to Section 402 of the
Standard Specifications of the Utah State Department of Transportation . Mixing, placing
and densification of all asphalt material should also conform to UDOT Standards . If
rigid pavement is contemplated for this area, we recommend that a 3 to 4 inch leveling
course be placed on the compacted subgrade followed by a 4 inch thick pavement . This
again, assumes that parking lot traffic is limited to passenger type vehicles and light
trucks .

SIEVE-SIZE PERCENT PASS

1 INCH 100

' INCH 70-100

NO. 4 41-68

NO. 16 21-41

NO. 50 10-27

NO. 200 4-13
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E. STORAGE SHED

The exact dimensions and loads for the storage shed to be located as shown in Figure
Number 2 are not known as of the preparation of this report . It is anticipated, however,
that the loads will be relatively light and that the structure will be supported using
continuous and spot footings . All footings should extend to a depth sufficient to provide
frost protection, which is about 3 'h feet in this area . Based on Boring Number 9, the
surface dark brown silt should be stripped from the building site . The underlying
material is granular, capable of supporting moderate load intensities . We recommend
that an allowable soil bearing pressure of 2500 pounds per square foot be used in
designing the footings for the storage shed, except that in no case should the footings be
less than 20 inches in width .

F. S URFA CE SHOP

Boring Number 11 defines the soil characteristics at the proposed location for the surface
shop. It is recommended that the upper 2 feet of dark brown silt be excavated to remove
excess organic matter from beneath the building pad . If footings are placed at a depth
sufficient to provide frost protection it is apparent that the footing level would exist in
the dark brown clayey silt shown in Boring Number 11 . We recommend that no footings
be placed directly on this material . We recommend that either the footings extend down
to the brown sandy silty gravel at a depth of 5 feet or that the dark brown clayey silt be
removed in the footing areas and replaced with compacted granular fill . If this option
is selected, the width of the compacted fill should be at least twice the width of the
footing . The on-site silty sandy gravel can be used as compacted fill provided that it is
placed in lifts not exceeding 1 foot and compacted to an in-place density equal to at least
95 percent of the maximum density as determined by ASTM D1557-78 .

If the above recommendations are complied with an allowable soil bearing pressure of
2000 pounds per square foot can be used for the shop area, except that no footing should
be less than 20 inches in width .

PRELIMINARY DESIGN INFORMATION FOR CUT SLOPES, EARTH
RETAINING FACILITIES AND THE ELEVATOR SHAFT

As stated earlier in this report, access restrictions prohibited drilling of the 5 test borings
for the mine facilities along the south side of the Left Fork of Rilda Canyon . Seismic
refraction lines ran at these 5 locations and detailed geologic mapping was performed to
obtain information for preliminary design . The slope of the canyon wall is relatively
steep with average slopes ranging from 31' to 36° . Test Boring and sampling was
performed primarily in the alluvial materials at the base of the Canyon. No sampling
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and testing was performed on the overburden colluvial materials . For a preliminary
design, we recommend that the assumption be made that the colluvial material is similar
in nature to the material at the base of the canyon . This material has a significant
portion in the silt and clay size range. Borings Number 10 and Number 11 for example,
have between 33 to 64% in this range . It is our opinion that this amount of fine grain
material will increase the cohesion, resulting in an increase of the shearing strength of
this material. We recommend that for preliminary design purposes, cut slopes of 1
horizontal to 1 vertical be used where materials of this type exist . If following sampling
and testing of the colluvial material, it is determined that it is primarily granular, the cut
slopes may need to be flattened to 1 .5 horizontal to 1 vertical .

During the final design, when the shearing strength parameters of the subsurface
materials are more fully known and when the location of the cut slopes have been
finalized, slope stability computations should be performed to determine the cut slopes .

Cuts in the overburden for portals will require earth retaining structures . We recommend that
the earth pressures be calculated using the following equation :

P=1/2KyH2

where •

	

= total lateral force on the wall, plf
•

	

= earth pressure coefficient
7 = unit weight of the soil (115 pcf)
•

	

= height of the wall

The earth pressure coefficient used in designing the retaining structures will depend upon the
slope of the overburden material above the structure. For slopes in excess of 30°, it is
recommended that an active earth pressure coefficient of 0 .75 be used to calculate the lateral
earth pressures . Because of the sandstone blocks existing in the overburden, we do not believe
that sheet piling is a viable alternative for the support structures . One alternative would be to
use drilled caissons extending through the overburden and into the bedrock . Stabilization of the
cliff above the proposed pump house and water tank should be performed prior to construction
to prevent rock falls from damaging these structures . It appears that this can be accomplished
using a combination of flattening the slope and rock bolting across the joints . The overburden
material appears capable of supporting the pump house and water tank ; however, test borings
will be required at these locations prior to construction to evaluate bearing capacity and
settlement characteristics of the overburden .

For the preliminary design of the elevator shaft, we recommend that the above equation be used
assuming a lateral earth pressure coefficient at rest, which based on information obtained to date,
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will be about 0.5 . Final design recommendations for lateral earth pressures will be provided
once the characteristics of the overburden materials are more fully defined .

As stated in the geology section of this report, several of the large sandstone blocks existing on
the south side of the canyon are in a meta-stable condition and are subject to movement
downslope during development of the facilities . Stabilization of these areas will be required
where development takes place . The depth to bedrock, based upon the two seismic refraction
lines at the location of the proposed elevator shaft, is approximately 75 feet . During final design
of the mine facilities in Rilda Canyon, it is essential that test borings be drilled at the portal
entries, the pump house, water tank and elevator shaft locations to determine the characteristics
of the overburden material . Seismic Refraction Line 5 was placed on the north side of the Left
Fork of Rilda Canyon to assess the depth to bedrock where access roads are contemplated . It
will be noted from Figure 13 that bedrock is encountered within a depth of between 10 and 15
feet at the upper bound of the refraction line .

The conclusions and recommendations presented in this report are based upon the results of field
and laboratory tests performed during this study . We consider the geotechnical investigation on
the south side of the Left Fork of Rilda Canyon to be preliminary in nature and recommend that
test borings be placed along this slope to define the characteristics of the overburden material
when access becomes available . It is our opinion that the seismic refraction lines provide a
reasonable indication of the depth to bedrock and will assist in preliminary design of these
facilities .

We appreciate the opportunity of performing this initial study for you . If there are any question
relative to the information contained herein, please contact our office .

Sincerely,

RB&G ENGINEERING, INC .

Bradford E . Price, P.E.

Ralph L . Rollins, Ph.D . P.E.

bep/jag
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proportions of silt and clay with gravel, including boulders and blocks varying thickness .

Quaternary alluvit4m consisting of silty sandy gravel with varying clay proportion .

Quaternary rockf I debris consis ng of large blocks of sandstone on the surface .

Cretaceous sands one resistant cliff-forming unit consisting of cross-bedded sandstone
deposited in a barrier-bar environment .

Cretaceous shale consisting of mudstones, siltstones, and fine-grained sandstones ; thinly
laminated .
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PROJECT

	

Rilda Canyon

LOCATION

	

Bridge Structure

Table 1

SUMMARY OF TEST DATA

FEATURE Foundations

P=Nonplastic

RB&G ENGINEERING INC .

HOLE
NO .

DEPTH
BELOW
GROUND
SURFACE

STANDARD
PENETRATION

BLOWS
PER FOOT

IN-PLACE
UNCONFINED
COMPRESSIVE
STRENGTH

(psf)

CONSISTENCY LIMITS MECHANICAL ANALYSIS UNIFIED
SOIL

CLASSIFICATION
SYSTEM
(modified)

DRY
UNIT

WEIGHT
(pcf)

MOISTURE
1%)

LIQUID
LIMIT
(%)

PLASTIC
LIMIT
1%)

PLASTICITY
INDEX
1%)

PERCENT
GRAVEL

PERCENT
SAND

PERCENT
SILT

& CLAY

1 3-4.5' 39 35.5 44.5 20.0 SM,GM

6-7.5' 12 67.2 24.7 8.1 GP,GM

9-10.5' 75 66.4 26.9 6.7 GP,GM

12-13.5' 46 48.6 43.5 7.9 GP,GM

` 15-16.5' 64 65.6 27.9 6.5 GP,GM

2 6-7.5' 57/6" 56.4 43.1 0.5 GP
47/3"

9-10.5' 14 1 .3 66.9 31 .8 SM

12-13.5' 39 48.9 37.8 13 .3 GP,GM

20-21 .5' 14/6" 65.2 23.7 11 .1 GM,GP
47/3"

30-31 .5' 24 0 87.9 12.1 SP,SM

40-41 .5' 82 32.2 45.4 22.4 SM,GM
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Table 2

SUMMARY OF TEST DATA

FEATURE Foundations

P=Nonplastic

RB&G ENGINEERING INC .

HOLE
NO .

DEPTH
BELOW
GROUND
SURFACE

STANDARD
PENETRATION

BLOWS
PER FOOT

IN-PLACE
UNCONFINED
COMPRESSIVE
STRENGTH

(psf)

CONSISTENCY LIMITS MECHANICAL ANALYSIS UNIFIED
SOIL

CLASSIFICATION
SYSTEM
(modified)

DRY
UNIT

WEIGHT
(pcf)

MOISTURE
1%)

LIQUID
LIMIT
(%)

PLASTIC
LIMIT
(%)

PLASTICITY
INDEX
(%)

PERCENT
GRAVEL

PERCENT
SAND

PERCENT
SILT

& CLAY

3 3-4.5' 26 14.5 62.6 22.9 SM

6-7.5' 31 18 .4 43 .6 38.0 SM,GM

9-10.5' 52/6"
47/3"

58 .7 24 .0 17 .3 GM

12 .5-14' 24/6"
47/5"

46.3 17 .8 35 .9 GM

4 3-4.5' 12 19 .5 31 .5 49 .0 SM,GM

6-7.5' 10 21 .2 35 .7 43 .1 SM,GM

9-10.5' 9 26.0 39 .0 35 .0 SM,GM

15-16.5' 18 28 .0 28 .6 43 .4 SM,GM
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PROJECT

	

Rilda Canyon

LOCATION Sediment Pond

Table 3

SUMMARY OF TEST DATA

FEATURE Foundations

RB&G ENGINEERING INC .

HOLE
NO .

DEPTH
BELOW
GROUND
SURFACE

STANDARD
PENETRATION

BLOWS
PER FOOT

IN-PLACE
UNCONFINED
COMPRESSIVE
STRENGTH

(psf)

CONSISTENCY LIMITS MECHANICAL ANALYSIS UNIFIED
SOIL

CLASSIFICATION
SYSTEM
(modified)

DRY
UNIT

WEIGHT
(pcf)

MOISTURE
M

LIQUID
LIMIT

PLASTIC
LIMIT

PLASTICITY
INDEX PERCENT

GRAVEL
PERCENT
SAND

PERCENT
SILT

& CLAY

5 3-4 .5' 14 23 17 6 CL-ML

6-7 .5' 13 1 .0 50 .5 48.5 SM,ML

9-10.5' 13 27 17 10 CL-1

12-13 .5' 12 27 18 14 CL-1

6 4.5' 13 8 .7 38 .3 53.0 ML,SM

7-8.5' 13 2 .9 45 .3 51 .8 ML,SM

9-10.5' 21 28 .5 45 .7 25.8 SM



1

1
I
I
1
I
I

1
1
1
1
1
1

PROJECT

	

Rilda Canyon

LOCATION

	

Parking Area, Storage Shed,
Bulk Storage Area, Surface Shop

p,

pp =Nonplastlc

RB&G ENGINEERING INC.

Table 4

SUMMARY OF TEST DATA

FEATURE Foundations

HOLE
NO .

DEPTH
BELOW
GROUND
SURFACE

STANDARD
PENETRATION

BLOWS
PER FOOT

IN-PLACE
UNCONFINED
COMPRESSIVE
STRENGTH

(psf)

CONSISTENCY LIMITS MECHANICAL ANALYSIS UNIFIED
SOIL

CLASSIFICATION
SYSTEM
(modified)

DRY
UNIT

WEIGHT
(Pefl

MOISTURE
196)

LIQUID
LIMIT

PLASTIC
LIMIT

PLASTICITY
INDEX PERCENT

GRAVEL
PERCENT
SAND

PERCENT
SILT

& CLAY

7 3-4.5' 38 49 .3 32 .6 18 .1 GM

6-7' 72 46.1 39.7 14 .2 GM

9-10.5' 44 51 .5 32.5 16.0 GM

8 4.5-6' 40 52 .9 28.1 19 .0 GM

I 6-7.5' 30 14.6 51 .4 34 .0 SM

9-10.5' 14/6" 12 .6 52.0 35 .4 SM
47/5"

9 3-4.5' 56 20.4 45.7 33 .9 SM

12-12.5' 56/6" 41 .2 34.3 24 .5 GM

10 9-10.5' 13 18 .4 55 .6 26.0 SC

20.21 .5' 9 28 17 11 10.4 25 .7 63 .9 CL-1,SC

30-30.5' 56/5" 26.1 38 .5 35 .4 GC

40-41 .5' 11 28 .3 36.5 35 .2 SC,GC

50-51 .5' 28 18 10 16.9 49 .5 33 .6 CL-1,SC

11 3-4.5' 17 23 17 6 CL-ML

6-7 .5' 16 39 .1 26.8 34 .1 GM

9-10.5' 20 35 .1 28 .4 36 .5 GM

12-13 .5' 17 7 .4 49 .1 43 .5 SC
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RESULTS OF SEISMIC REFRACTION
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LOS & ASSOCIATES, INC .
engineering geophy§Cal services

INTRODUCTION

Presented in this report are the results of our refraction seismic
survey within Rilda Canyon, Emery County, Utah . The canyon is.
accessed from Huntington Canyon, at approximately three miles
above the Huntington Power Plant in Huntington Canyon . The purpose
of the survey was to determine the depth and profile of the sub-
surface bedrock at locations specified by the Client .

SITE DESCRIPTION

Each of the sites were located on moderate to very steep side
slopes of Rilda Canyon . outcrops of medium to thick bedded sand-
stone of the Blackhawk {?} formation are predominant in the area
and the -underlying bedrock at the six sites is thus assumed to be .
sandstone . Large blocks of sandstone occur commonly on the slopes
and rock of similar and smaller size is assumed to occur in the
colluvial soils of silty sand with_ gravel which comprise the
overburden overlying the bedrock . Minor alluvial deposits are
evident in and near the canyon bottom and appear to consist of
generally unsorted, fine to coarse material .

FIELD INVESTIGATIONS

Procedures :

Field investigations were conducted from November 6 to 10, 1991 .
The general site area investigated begins approximately three
miles from the mouth of Rilda Canyon and extends for about one
mile further up the canyon . Six sites were investigated within
this area, at locations shown on Figure 1 . Two seismic lines were
located at the elevator site, due to the excessive depth to bed-
rock encountered at that site and one line each was completed at

aAane . rant\ .+rt#t .i7Rs
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page 2

the remaining five sites . Each seismic lines consisted of 12

geophones, placed in line at 15 ft . intervals . Each geophone was

placed in a small diameter, 4 to 6 in . deep hole, beneath the

generally very loose surface soil and/or root zone, to obtain
solid coupling of the phone with the more firm, underlying soil .

The total line lengths, bearings and locations with respect to

field reference stakes are presented on Table I of this report .

Relative elevations were obtained, by hand level, for all shot
points and geophone stations to establish a datum for the subse-
quent'seismic data reduction . The elevations of the field refer-

ence stakes were also leveled in, relative to the appropriate

seismic line .

Repeated hammer impacts, against a steel plate placed on the

ground surface, were used as the energy source for the entire sur-

vey to utilize the signal enhancement feature of the seismograph .

Four to five shot points were recorded at each profile to obtain
redundancy of the data recorded . The data was digitized and re-

corded by a laptop computer in the field for subsequent process-

ing in the office .

Equipment Used ;

A Geometrics 1225F, 12 channel, signal enhancement seismograph,
equipped with filters with a 0 to 400 Hz range, and 8 .5 Hz geo-
phones, was used in the data collection . A 16 lb . sledge hammer,
striking a steel plate, on the ground surface, was used as the

energy source .

OFFICE PROCEDURES :

Data reduction, analyses and presentations were computer assisted .

Delay times and an iterative ray tracing procedure were used in
determining the depths to the various subsurface layers and the
bedrock topography . The depths to bedrock were verified by a
second analytical procedure which was based on both the critical

distance and the seismic velocities obtained from the time-
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distance curves . Elevation changes in the ground surface along
each seismic line, determined by hand leveling,- were compensated
for by making a least squares fit of the ground surface cross
section, adding or subtracting the difference in feet, divided by
the first layer velocity (to obtain the difference in time), of
those geophone stations below or above the line . These time
differences were then added, for phone stations below the line, or

subtracted, for those stations above the line, from the original
arrival times determined at each geophone station . The layer
thickness were then determined beneath each corrected phone
station and subsequently beneath each phone station of the
restored cross section of the ground surface for the final plot .
These elevation, or weathering, adjustments are made for all
seismic waves that are refracted but are not required for the
direct wave arrivals (first arrivals from the surface layer) . The
data was then presented as a computer printed cross section
(Appendix A) of the subsurface immediately beneath each seismic
line, showing the ground surface, contacts between the layers
encountered and the bedrock topography, together with their
respective elevations . The layer depths beneath the geophones are
also sun#rnarized in tabular form, together with their respective,
computed seismic velocities (Appendix B) .

RESULTS :

Results of the investigations are presented as cross sections of
the subsurface with the elevations and approximate depths of the
layers shown (Figures A-I to A-7, Appendix A)_ The computed depths
of the layers and the seismic velocities used to determine these
depths are presented on Figures B-1 to B-4, Appendix B .

With two exceptions, the results of the seismic survey indicate a
three layer case throughout the site with each layer indicated by
a distinct seismic velocity (density) . In general, the layering is
interpreted as : 1) a surficial, low velocity (600 to 900 ft ./sec .)
3 to 5 ft . thick layer of aerated soil overlying ; 2) an intermed-
iaty layer of generally medium dense eolluvial soils, of medium

page 3
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The range in depths to

Line 2 to over 100 ft .

The presence of groundwater was not

Lions .

COMMENTS

A typical seismic line at this site results in a depth determina-

bedrock varied from 10 ft . (east end of

(east end of Line 6) .

indicated by the investiga-

page 4

seismic velocity (2000 to 2900 ft ./sec), which overlie ; 3) bedrock
Exceptions to the above are the east end of line 3, where the top
low velocity layer does not exist, resulting in a 2 layer case for
that end of the line and Line 7, a 4 layer case . Line 7 encount-
ered an intermediate velocity layer of 1500 ft ./ s ec . a s the second
layer . This line was located in the base of the drainage and this
layer is thus interpreted as fine grained alluvium overlying the
colluvial deposit . A distinct layer of alluvium was not indicated

by the remainder of the lines for the following reason(s) : 1) the
alluvium is too thin to be identified as a distinct layer ; .2) the

alluvium is too limited in lateral extent ; and/or ; 3) the alluvium
is about the same density (composition) as the colluvial soils .

The seismic velocity of the bedrock ranges from about 6400 ft ./
sec . to 9200 ft ./sec . The lower of these velocities are somewhat
low for the massive sandstone observed in the area (i .e ., estimate
9000 to 10,000 f t ./sec .) . These lower velocities are consistent

with the presence and abundance, of open or soil filled, essen-
tially vertical fractures in the massive sandstone bedrock - or a
bedrock type such as thin or medium bedded sandstones with inter-
bedded shale, or shale .

The aerated soil referred to above is, in our interpretation, the
general lower limit of which air entrained by surface water

percolation can be carried . Subsequent evaporation and organic
activity presumably contribute to the aeration . This zone is
not usually equivalent to a topsoil or weathered zone, however .
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tion at 12 to 15 ft . intervals along the bedrock surface . Varia-
tions in the depth can be occur between each of these points . A
line connecting these points (beneath the geophone locations)
therefore represents an averaging of the configuration of the
refractor surface of interest (i .e ., bedrock, at this site) .
Redundancy of the field data, a requirement for acccurate depth
determinations and obtained by* the use of multiple shot points in
the field, is never fully achieved in sites underlain by steeply
dipping bedrock or, the inverse, by steep slopes over relativly
horizontal bedrock . Due to these considerations, we estimate the
depths to the layers presented in Appendixes A and B to be within
10 percent of the actual depths .

We have appreciated - the opportunity to provide this service to
you_ Please contact us if there are any questions or if you need
addtional information .

Respectfully
L GS & Assoc . Inc .

LaMonte G, Sorenson
Principal

page 5
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LOCATION W/ RESPECT
TO RB&G FIELD STAKE

I
I
1

stake @ phone 1 (stake mov
10 ft . f g . tl n )
stake is 20 f t E . of E . h
point (E . end of line)
stake is 3 ft W . of phone
(phone 9 is at FAN stake)

1
0
1
1
1
1
I
1

stake
(WHSE
stake
point
stake

TABLE I

is 3 ft W . of phone
PORTAL stake betw .3&
is 8 .ft W . of E . sho

is at W . shot point

midpoint of line is at W .
end (shot point) of Line 6

*typical line length at this site is 185 ft ., as measured between each end sho
Point (SP) . Each SP is typically 10 ft beyond the end phone_ Lines less than
typical are'due to a perpendicular offset of a shot point, due to topography,
which is not included in the total line length .

**elevation relative to the respective seismic line .

SEISMIC LINE AZIMUTH
(deg)

TOTAL LENGTH*
(ft .)

ELEV .**
(ft .)

1 1.65 175 2 .5

2 200 175 7

3 154 185 12,5

4 138 175 4 .5

5 310 185 . 0

6 143 185

7 216 185 6
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APPENDIX B

LAYER DEPTHS AND ELEVATIONS BENEATH

GEOPHONES FOR SEISMIC LINES 2 To 7

AND SEISMIC VELOCITIES USED
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Reference:
Drawing No. CE-10883-EM, Sheet 1 of 1
Deer Creek Mine- Rilda Canyon
Plan View of Surface Facilities and Access Road
Energy West Mining Company
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VOLUME 11, APPENDIX VOLUME-
R645-301-500 ENGINEERING SECTION :

APPENDIX F

PacifiCorp has conduct a geotechnical evaluation of the proposed Rilda Canyon Portal
Facilities during the month of April 2004 . The study defines the characteristics of the
surface and subsurface material in the area of the proposed facilities . This analysis
includes structure and foundation recommendations for the facilities located on the cut and
fill area of the pads. Recommendations for the new construction need to be specified to
assist the project Architect, Engineer and Contractor in proper design and construction
details. Also included in the recommendations are methods used during construction to
handle foundations on areas of native soil, native fill and fill from the excavated
underground access slope . Findings of the geotechnical evaluation will be included as
Appendix F when available.

August 2004
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Introduction

This report presents the results of seismic refraction investigations conducted at three sites for
proposed Deer Creek Mine/ Rilda Canyon surface facilities and a fourth site, located at a spring
collection study area . The purpose of the investigations was to determine the approximate depths to
bedrock at sites selected by the client. A site map was provided to us by the client which presented
the proposed structure footprints, site topography and areas of previous mine reclamation .

Site Description

The site is located within two and one-half miles from the mouth of Rilda Canyon, Emery County,
Utah. The seismic lines at the surface facility sites were located on the north wall of the canyon . The
site at the spring collection study area was located at the mouth of a small drainage . Bedrock
outcrops in the immediate area of each of the lines consisted of near vertical 10 to 20 ft . high cliffs
of massive, buff to white sandstone with horizontal bedding . The seismic lines were located on
colluvium (slope wash), with the exception of Seismic Line 1 which was located on stream alluvium .

Field Investigations

5 Field investigations were conducted in July 2004, and consisted of completing four seismic refraction
survey lines at the areas shown on Figure 1 of this report . Both ends of each line were staked with
a flagged lath on completion of the line to facilitate subsequent surveying of their locations . Each
seismic line consisted of 12 geophones, spaced at 15 foot intervals in a straight line on the ground
surface. Near end shot points for the seismic lines were 10 ft . from the nearest geophone . Each
seismic line was reversed, that is, data for each line was obtained at both ends of each line . Four to
six shot points were used at each of the lines to obtain redundancy of the data . These included
extended shot points located up to 50 ft. beyond the lower end of each line . Very steep topography
precluded extended shot points beyond the upper ends of the lines. Approximate relative elevations
were obtained between all shot points and geophone stations by hand level to establish a datum for
the subsequent seismic data reduction . The geophones were placed in small diameter holes beneath
the generally loose surface soil and/or root zone in order to obtain solid coupling of the phone with
the more firm, underlying soil .

The seismic data was digitized and saved on magnetic media in the field for subsequent processing
in the office .

Equipment Used

A Geometrics S-12, 12 channel, signal enhancement seismograph, with an onboard computer and



8.5 Hz geophones, were used in the data collection . The signal enhancement feature enabled the use
of a 16 lb . sledge hammer, striking a steel plate on the ground surface, as the energy source .

Office Procedures

Data reduction, analyses and presentations were computer assisted . Delay times and an iterative ray
tracing procedure were used in determining the depths to the subsurface layering and the bedrock
topography. The depths thus computed were verified by a second analytical procedure which was
based on both the critical distance and the seismic velocities obtained from the time-distance plots of
the seismic field data .

The data was then presented as computer printed cross sections of the subsurface immediately
beneath each seismic line, showing the ground surface, contacts between the layers encountered and
the bedrock topography, together with their respective, approximate elevations .

Results

Survey results are presented on Figures 2 and 3 as interpreted cross sections of the subsurface
beneath each seismic line, with the reference elevations and approximate depths of the layers shown
and are self-explanatory. The density of a material is an important factor in determining the seismic
velocity of that material . Overburden velocities in the range of those encountered (i.e., 1500 to 1700
ft/sec) indicate generally loose to medium dense material (for predominantly granular soils) .

Seismic velocities of the bedrock were moderate, ranging from 7000 to 8400 ft/sec .

The presence of a water saturated zone was not indicated by the seismic data at the spring collection
study area. However, a relatively thin saturated zone, say 5 ft . or so thick over bedrock, would not
be detected by the seismic method under these specific site conditions .

Several conditions occur at the sites investigated that present difficulties in analysis and interpretation .
These consist of 1) apparently abrupt, steep dropoffs in the underlying bedrock surface and , 2)
locally steeply dipping bedrock surface. Item 1) is difficult to model accurately since the geometry
of the seismic waves used in the refraction seismic method tends to have a smoothing effect on such
features. Item 2) was difficult to model due a combination of Item 1) and to topographical limitations
(very steep upper slopes on the upper ends and creek bottom on the lower ends) which limited the
extent of extended shot points, required to more fully map the steeply dipping bedrock surface at the
lower end of the lines . These limitations were recognized in our interpretations as presented on
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Figures 2 and 3 and therefore we regard the interpretations as reasonably accurate depictions of the
subsurface at the sites . However, for sites where the depth to bedrock is critical, we recommend that
seismic line(s) located parallel to the ground surface slope be completed to confirm our
interpretations .

Limitations

Contacts between velocity layers are commonly gradational and are thus considered to be
approximate. The terms overburden, weathered rock, weathered, fractured rock, bedrock, etc ., are
inferred, based on their seismic velocities, and are interpretative only .

We appreciate the opportunity to provide this information for you . Please contact us if there are any
questions or if you need additional information .

Respectfully
LGS Geophysics Inc .

Lamont Sorenson
President
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