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MINING METHODS

In order to achieve maximum coal reserve recovery and enhance overall pro-
duction rates, the proposed mining plan will involve two mining methodo-
logies most appropriate for SUFCo's specific lease geology characteristics.
The principal methodology adapted for the basic mine plan will involve the
roonr and pillar mining system. The longwall method of mining will be imple-
wented in Lease U-47080 where longwall mining is most appropriate due to

seam thickness, cover depth, and soft substrata.

Room and Pillar Method

In order to safely and economically ensure the maximum recovery of reserves,
it is desired that the room and pillar method of mining be used as follows:

l. To develop the mains, submains and panel entries.

2, To extract panels under cover of 1,500 feet or less. This is desirable
as longwall mining would be economically prohibitive in comparisoﬁ with

recovery possible using the room and pillar system under this cover.

These factors, which affect the proposed mine plan, can be accomodated by
the use of room and pillar mining which can not be attained by the longwall
mining method. All entry and panel development will be accomplished by
continuous miners using the room and pillar method of mining. Panel devel-
opment is achieved by driving three panel entries from the main entries to
the designated panel limits.

Each mining panel is then developed from these entries on the retreat.
Coal is transported from the continuous miner to the belt feeder by diesel
haulage units. Coal is conveyed out of the panel by belt conveyors.
Diesel-powered, rubber-tired tractors and service cars are used to trans-
port persomnnel and materials from the portals to the working faces. The-
use of electric locomotives on tracks is considered impractical because

of the irregular dip of the coal seam. Adequate amounts of air and weil



maintained transportation routes for the rubber-tired diesel equipment will
be provided.

Although now shown, the detalled layout of roof support will include all

necessary and adequate steps, as approved by the appropriate authority, to

ensure the stability of roof, floor and rib surfaces.

Longwall Mining

Longwall mining is proposed in Lease U-47080 for the extraction of large
uniform blocks of mineable coal and will result in increased overall recov-
ery. The mine layout is based on longwall mining in Lease U-47080 where the
panels are more than 2,500 feet in length and where a suitable longwall panel
can be constituted. Recoverable reserves in the longwall mining area are

based on mining a maximum of 12 feet thickness of coal.

The proposed longwall mining system consists of three basic integrated sub-

systems: self-advancing roof support, shearer, and conveyance.

Roof support elements to be used are classified as shield supports. Shield
supports are considered to be more suitable for the mining conditions expected
and are designed for operation (expansion, contraction, advance and move) in

varying thickness of coal seams.

Iwo basic types of coal shearer subsystems are available — the plow and the
shearer. Since the plow system is designed for use in seams which are rela-
tively constant in thickness, a double shearer system will be used for effi-
clency and flexibility of operation. Such a system consists of two rotary
cutting drums mounted on ranging arms which are pivoted to a common body
containing the power and drive assemblies. An optimum~tip drive speed is
associated with each drum-pick configuration and diameter to assure the
minimization of fines in the sheared coal.

The conveyance subsystem will be of adequate strength and power specifica-

tions to convey extracted coal along the 400 to 600-foot faces.



In areas where coal is thicker than the height capacity of the mining equip-
ment, the ummined coal will be left in the bottom of the bed, unless economic

or safety conditions warrant otherwise.

A high overall recovery of reserves can be expected as therlongwall unit
retreats through a panel. Pillars in developed entries will be left to
protect adjacent panels. All entries located against faults and property
boundaries will be left open as bleeders.



UNDERGROUND EQUIPMENT

The following is a 1list of underground equipment now in use. The same type
of equipment or equivalent is expected to be used in the future.

NO. OF SUPPORT
TYPE OF MACHINERY MANUFACTURER MODEL NO. MACHINES OR FACE
Cutting Machines Joy 15RU 2 F
Continuous Miner Lee Norse HH455 1 F
Jeffrey 12012 4 F
Joy 12CM11 1 F
Coal Drills Long=-Airdox RDF-24 2 F
Roof Bolters Lee Norse T1=43 4 F
Long~Airdox LRB=~22 1 F
Secoma PEC-22M~1BR=D4 1 F
Shuttle Cars Wagner ' MIT-F20-518 6 F
MIT-F17~148§ 7 F
Jeffrey 410H 1 F
4114 3 F
Front End Loaders Eimco 915D 5 F
Eimco 913 1 F
Eimco 915E 2 F
Wagner $T020 4 F
Feeder Breakers Stamler 14B 5 F
Long-Airdox Roscoe 11 1 F
Service Vehicles Sien 6067 2 5
Sien 603 8 S
Sien 620-E 1 S
Sien 612-E 1 5
Ford 1000 4 S
Ford 1600 20 S
1200
International 2500 9 S
Wagner UT45A 6 S
Allis Chalmers 5030 7 S
Compressors Gardner-Denver 185 CFM 2 S
Rock Dusters (hyd) MSA 400 3 S
Mantrips Getman R62-11-PC 5 8
Longwall Shearer Eickhoff EDW-300-2 1 F
Shields Hemscheidt - 4 leg support 100 F
Hydraulic Power Pack Louis~Allis 1 F
Stage Loader Hemscheidt-125 HP 1 F
Face Conveyor Hemscheidt—-Double End 1 F
Single Props Hemscheidt-~High Seam 50 F
Utility Tractor - Wagner STA-20(s) 1 8



PROJECT MINING BY YEAR

Two alternative mine projections (Schemes 1 and 2) are presented in this
Application for review by the regulatory agencies. The Applicant intends
to utilize Scheme 1 until such time as the Emergency Lease Application
(Federal Coal Lease No. U-47080) is approved and the Applicant is issued a
lease pursuant to lease sale. At that time, Scheme 2 will be effectuated.
The basis of the alternatives is the variations in proposed sequence of
extraction by mining unit by year through depletion of the mineable reserve
(shown on Exhibits 1 and 2). Table 8l-1 provides the corresponding annual
tonnage projected as being produced by the mining units for the respective

scheme.

The first (primary) mining scheme projected attempts to predict the future
of the mine if the Lease U-47080 Application (filed in October, 1980) for
1,160 acres to the northwest is not approved. Based on mining within the
parameters presently experienced by SUFCo operating personnel, the recover=-
able tonnage would be 26 million tons. The number of mining units that
could be deployed through the mine would be limited, and might therefore be
reduced from seven to five within the next six years and to three units by
1992. 1In addition, the recoverable reserves may be entirely depleted in the

year 2001 unless ad justments are made to this mining scheme.

The second mining scheme projected and presented assumes that SUFCo will

mine the northwest federal lease. This projection also anticipates that the
reserve area now under control will be mined by room—and-pillar mining employ-
ing the existing continuous miners and the support equipment now successfully
used in the mine. Annual production projections for each mining unit are
based on historic performance data. With seven continuous miners deployed
(and 12 daily scheduled operating shifts) each unit is expected to produce
approximately 329,000 tons per year. The drill hole information available

at this time involving the Lease U-47080 area suggests both a thinning trend
in coal thickness and a thickening trend in the "trash-band” occurrence

below the coal seam.



Table 81-1

Mining Methods and Projections Summary

Total In-Place Regerves (a) Existing Leases
(b) Lease Under Application
Total In-Place Reserves

Total In~-Place Reserves
of Mineable Thickness (a) Existing Leases
(b) Leases Under Application
Total In-Place Reserves
of Mineable Thickness

Primary Alternative (No. 1)

Total
Recoverable Reserves (a) Existing Leases
(b) Lease Under Application
Total Recoverable Reserves

Life of Mine @ (1) 2 Million Tons Per Year
(2) Through Depletion of Reserve

Recoverable Reserves by Projected Mining Method ~

(a) Continuous Miner
(b) Longwall

Alternative Scheme (No. 2)

Total
Recoverable Reserves (a) Existing Leases
(b) Lease Under Application
Total Recoverable Reserves

Life of Mine @ (1) 2 Million Tons Per Year
(2) Through Depletion of Reserve

Recoverable Reserves by Projected Mining Method -
(a) Continuous Miner
(b) Longwall

CONFIDENTIAL

Tons
gThousandsz
103,800

25,600
—te
129, 400

58,100

19, 400
77,500

Tons

gThousandsz

26,000

Tonsg

gThousandsg

26,000
13,000

39,000

8 years
26 years

30,000
9,000



The depth of cover over the Lease U~47080 i3 also in excess of 1,200 feet
throu'ghouf. much of the area. Consequently, it has been assumed that long-
wall mining will prove to be the most productive and economic method of
mining for this new lease area. Longwall mining is presently scheduled to
begin in 1983 with 9,000,000 tons being extracted using this method over a
l4~year period. Longwall performance forecasts assume the use of the most
recent generation of heavy-duty longwall face equipment which 1s currently
in operation in United States coal mines and producing at rates herein pre~
dicted.
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GEOLOGY

SCOPE

The following section includes geologic data and interpretations
pertinent to Federal Coal Lease No. U~47080 which were not submitted
with the November, 1980, SUFCo No. 1 Mine Plan and which are required
under the Utah State program. The Applicant requests that the re-
quirements of UMC 783.14(a)(l) be waived for Federal Coal Lease No.
U=47080, pursuant to UMC 783.14(b). This Supplement includes data,
geologic maps, and cross—gsections for Federal Coal Lease No. U~47080
vhere information is not already included in the 1980 Mine Plan (Maps
81-~2, 81-3, and 81-4).

A waiver of UMC 783.14(a)(1l) has been requested by the Applicant.
Appropriate justification for granting the waiver follows:

1. The submitted 1980 Mine Plan includes data from adja-
cent federal coal leases which are intended to satisfy
UMC 783.14(a) (1) requirements.

2. Due to the extent of previous drilling in the area, it
is reasonable to estimate geologic and chemical character—
istics of the strata down to and including the floor mater-
ial of the Upper Hiawatha coal seam. The Utah Geological
and Mineralogical Survey (UGMS) and U.S. Geological Survey
(USGS) have jointly drilled 26 coal exploration holes in
the unleased fedaral coal area west of the permit area as
‘defined in the 1980 Mine Plan (Smith, 1981).

One of the UGMS/USGS boreholes, MC-20~AL, is located on
Federal Coal Lease No. U=47080. Two holes, MC-17-~AL and
MC-18~AlL, are less than one mile to the north. Hole
MC-23~AL is approximately one~half mile to the west. Two
holes, MC-21-AL and MC~29-AlL are less than one and one-

quarter miles to the southwest of the lease.



i

In addition to the UGMS/USGS drilling, the Applicant has
drilled 10 holes on Federal Coal Lease No. SL~062583 along

a one-quarter mile wide band adjacent to the east and south
boundaries of Federal Coal Lease No. U~47080.

3. Federal Coal Lease No. U=47080 i3 in an area where no surface

mining operations or facilitiles are anticipated.
METHODOLOGY

The geology of Federal Coal Lease No. U-47080 is inferred from drilling
on the Applicant's adjacent leases to the east and south, and from the
UGMS/USGS drilling as described in the Scope. Most of the geologic data
descriptions and interpretations submitted with the SUFCo No. 1 Mine
Plan in November, 1980, to satisfy the Utah State program requirements
applies to Federal Coal Lease No. U-47080.

REGIONAL GEOLOGIC FRAMEWORK

The regional geology is described in the 1980 Mine Plan, Vol. 1, pp.
2-4. The North Horm Formation, which caps Duncan Mountain, covers

an area of approximately 245 acres on Federal Coal Lease No. U=47080.
Because the North Horm is not present in the adjacent SUFCo Mine area,
its geologic description is not included in the 1980 Mine Plan. The
geologic description of the North Horn Formation, the uppermost geo-—
logic unit present in the lease area, is included to amend the pre-
viously submitted geologic description.

Only two geologic formations are exposed on Federal Coal Lease No.
U-47080, the Upper Cretaceous Price River Formation and the overlying
Tertiary North Horn Formation. Spieker (1931, p.46) described the
lower member of this Wasatch Formation, now given formation status

as the North Horn Formation:

"The Wasatch formation contains a highly varied assemblage of
rock types. The lower member consists in the central part of



the plateau predominantly of vari-colored shale, in which the
combinations of various shades of red, purple, chocolate-brown,
green, and gray are characteristic of the coloring of Wasatch
rocks in the general region, but 1t contains many irregular beds
of gray, brown, and cream—colored sandstone of various texture,
and thin beds of fresh-water limestone, chiefly steel-gray and
cream—colored but in places also white, tan, and dark blue-gray.
In the southwestern, central-eastern, and northern parts of the
plateau the member contains more sandstone. Beds of conglomerate
occur in the member irregularly both as to horizon and locality.
Near the base of the formation this conglomerate belongs to this
type of limestone conglomerate mentioned on page 43, but conglom=-
erate whose pebbles are chert, quartz, and quartzite occurs at
many places. The lower member ranges generally in thickness be-
tween 1,000 and 2,000 feet. This great range is doubtless due in
part to the varied conditions under which the sediments accumulated
and in part also to irregularities in the surface on which they
were deposited.”

Due to erosion, the maximum thickness of North Horn remaining on Duncan

Mountain is estimated to be approximately 417 feet.
GEOLOGY OF THE PROJECT VICINITY

The stratigraphy and structure of the project vicinity are described

in Volume 3 of the 1980 Mine Plan (the Permanent Program Section)
Response to Comment 783.14(a)(Section 1)). . However, the stratigraphic
description is supplemented to include the North Horn Formation descrip—
tion. Although no faults have been mapped on Federal Coal Lease No.
U-47080, minor faulting could be encountered during mining.

GEOLOGY OF THE COAL BED AND ADJACENT UNITS

The geology of the Upper Hiawatha coal seam and adjacent units is des~
cribed in the 1980 Mine Plan. The following data and interpretations
supplement the previously submitted discussion to include Federal Coal’
Lease No. U~47080.



Exploration and Drilling

The Applicant has not yet conducted any drilling on Federal Coal Lease
No. U-47080, although a notice of Intent to Explore was submitted to
the Area Mining Supervisor, USGS, Salt Lake City, Utah on March 25,
1981. The proposed drilling program consists of four exploratory holes
extended to provide geologic, geochemical, hydrologic and engineering
data in support of mine planning and coal quality predictions.

No oil and gas or water well drilling is known to have occurred on the

lease.

Stratigraphy

Drilling by the UGMS/USGS (Smith, 1981, and the Scope, this Supplement)
confirms the Applicant's projections which indicate mineable thickness of
coal in the Upper Hiawatha coal seam on Federal Coal Lease No. U-47080.
Another significant coal geam, the Lower Hiawatha seam, lies about 19 feet
below the Upper Hiawatha seam at UGMS/USGS drill hole MC-20-AL and is about
12 feet in thickness, based on the geophysical log. A parting appears to
develop in the Upper Hiawatha seam between holes MC~20~Al and MC~-23-AL

(see Maps 81-3 and 8l1~4). The Lower Hiawatha seam is not mineable on the
lease area due to its thin and lenticular character and the small interbur-
den interval between it and the Upper Hiawatha seam.

Structure

The geologic structure of Federal Coal Lease No. U-47080 (Map 81-2) is
like that of the adjoining Applicant federal coal leases. (See Map 80-5,
1980 Mine Plan.) Dips are expected to range from one to two degrees to
the northwest, with local dips of up to 10 degrees in areas where paleo-
channels underlying the coal seam exhibit significant differential compac-—
tion. Such local structural variations cannot generally be predicted
based on drilling due to the areal distribution of the narrow and sinuous
channel deposits of the lower Blackhawk Formation in the SUFCo No. 1 Mine

area.



Small scale faulting will probably occur due to local differential com—
paction or due to northwest-southeast oriented fractures commonly associated
with such faulting in the SUFCo No. 1 Mine. Although aerial photographs
may indicate possible local and small-scale faults, actual "fault_:‘i.ng, cannot
be confirmed until first encountered during mining.

Detailed Columns of Interest and Cross—Sections

A north-south oriented cross-section (see Maps 81-3 and 81-4) is construc-
ted from geophysical logs to illustrate the stratigraphy of the coal seam
and adjacent units.

Coal Reserves

According to the District Mining Supervisor, USGS, Salt Lake City, Utah
(11/19/80 memorandum to BLM, State Director, Utah) mineable reserves
oceur only in the Upper Hiawatha seam on Federal Coal Lease No. U=47080.
The USGS reserve estimates are slightly higher than the Applicant's
estimates, but are within the 20 percent accuracy criteria for méasured
reserves (USGS Bulletin 1450-B, p. B6). Therefore, the USGS estimates
are cited herein. Coal quality is expected to be similar to the analyses
available for the SUFCo No. 1 Mine.

Reserve Calculations

The USGS memorandum cited above summarizes the reserve study as follows:

"Enclosed is a copy of a geologic report in which the demonstra=-
ted reserve base for the applied for lands is estimated to be
about 30 million tons. These reserves are contained in the
Upper and Lower Hiawatha coal seams with an interburden separa-
tion of 17 to 25 feet. The minimum vertical distance in which
coal seams can be mined safely is considered to be 30 feet.
Therefore, only the Upper Hiawatha seam, containing an estimated
in-place reserve of 27.7 million tons is considered minable by
our criteria. The amount of coal that could be recovered from
the Upper Hiawatha seam within the boundaries of the applied for
lands is expected to be about 13.8 million tons or about seven
years of reserve at the company's required level of production.
The coal seams do not outcrop on the tract in the application.”



Coal Quality

Coal quality data were provided in the 1980 Mine Plan (Vol. 1, Confidential
Map Packet II, Map 1F).

Ad jacent Units (Overburden)

The rock strata overlying the Upper Hiawatha coal seam are described in

the 1980 Mine Plan. Due to the continental depositional setting and the
associated lithologic variability, roof materials are expected to include
sandstone, siltstone, and mudstones, complexly interbedded and intertonguing’

laterally.

Rock Characteristics, Acid=Toxic, Pyrite, Clay and Alkalinity

The 1980 Mine Plan (Vol. 3, Response to Comment 783.14(a)(2)(iii))

includes data and a discussion of pertinent analysis from the SUFCo No. 1
Mine area. A variety of lithologies were testgd and described, and no
potentially acid-forming, alkalinity-producing, or toxic-forming materials

were examined.
GEOLOGIC EFFECTS OF MINING

The geologic effects of mining are minimal for Federal Coal Lease No.
U-47080. Previous mining experience at the SUFCo No. 1 Mine is the most
accurate indicator of the hazards and impacts associated with mining in
the area.

Mining_Hazards

Mining hazards in the SUFCo No. 1 Mine have been associated with several
geologic factors. The Upper Hiawatha roof lithologies, particularly the
slickensided clays and mudstone, tend to slate severely when exposed to air
and are difficult to hold with roof bolting. Roof control problems have
also been associated with the coincidence of some fractures at inte:seétionq

of mains and crosscuts. These latter problems are generally avoided at the



SUFCo No. 1 Mine by ongoing underground mapping and projections of those
fractures that prove significant.

- Overall, roof conditions at the SUFCo No. 1 Mine have proven exceptionally
good. However, this must be attributed in large part to the adaptation of

mining methods to the areal geology.

Surface Hazards

No surface hazards have been associated with underground mining at the SUFGo
No. 1 Mine. The effects of surface hazards on Lease No. U~47080 are expect=-
ed to be less than on other Applicant leases in the mine area (see Impact

of Mining).

Impact of Mining

Based on subsidence monitoring at the SUFCo No. 1 Mine, subsidence is ex-
pected to be less than one-quarter of seam height or in the range of two to
three feet. Such a prediction is possible based on a relationship shown

in Figure 4 of the Subsidence Report of the 1980 Mine Plan. At UGMS/USGS
hole MC~-20-AL, the Upper Hiawatha coal seam is approximately 12 feet in
thickness and is at a depth of 1,058 feet. This represents a greater seam
thickness and a lesser amount of overburden than is expected for most of
the lease. Therefore subsidence on the remainder of the lease can be
expected to be less than at this location.

If this seam thickness 1is uniform over a sufficiently large area, the maxi-
mum mining height of 12 feet would be possible with longwall mining. Extra~-
polating from Figure 4 referenced above, the expected subsidence would be
0.26 x 12 feet or about three feet.
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Ehvironmental Assessment

Finding of No Significant Impact
and
Decision Notice

Coastal States Energy Company Emergency Lease U-47080

Sevier County, Utah
Fishlake National Forest
USDA, Foresgt Service
Intermountain Region

This Environmental Assessment discusses Emergency Coal Lease Application

U-47080 consisting of 1,158.05 acres of land within the Fishlake National
Forest, Sevier County, Utah. :

The Environmental Assessment, that follows a Bureau of Land Management
format, presents a description of the existing pr affected environment
involved in the subject coal lease application, a range of Ieasing '
alternatives, and mitigating measures for surface protection. Appended
to the Environmental Assessment is a study covering the Application of
the Coal Unsuitability Criterias as required by the regulatioms in 43 CFR
3460, that indicates the area is suitable for underground coal mining. .

Based upon the analysis and discussions within the Environmental Assess~
ment and the Application of Coal Unsuitability Cricteria, it is my
decision that the preferred alternative is to recommend to the Bureau of
Land Management that the subject coal lease be issued.

I have determined through the Environmental Assessment that this is not
a major Federal action which would significantly affect the quality of
the human environment; therefore, an Environmental Impact Statement is
not required. This determination is further based upon the fact this
action is in harmony with the S5alina Land Use Plan for which an Environ-
mental Impact Statement has been completed.

The Environmental Assessment is available for public review in the
Supervisor's Office of the Fishlake National Forest at Richfield, Utah.

Project implementation may take place immediately after the date of this
decision.

This decision is subject to administrative review pursuant to 36 CFR
211.19.

.t 5- /=)

JEFF H. P Date
Regi Forester

tain Region

'Forest Service



UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE.

324 25th Street
Ogden, UI 84401

g;. Dean E. Stepanek
Acting Utah State Director
Bureau of Land Management
136 East South Temple

Salt Lake City, UT 84111
L .

Dear Dean:

Enclosed is the subject Environmental Assessment with attached Decision
Notice for coal lease application U-47080 within the Fishlake National
Forest.

I recommend the lease be issued subject to the standard USDA
Stipulation 3109-3 and other standard coal lease stipulations. We
request the additional stipulations, as follow, also be attached to the
lease:

STIPULATIONS

The Mining Director shall mean the authorized representativehof the

U. S. Geological Survey or, as appropriate, the authorized
representative of the Office of Surface Mining, who is delegated the
authority for the approval and administration of mining and reclamation
plans. The authorized officer of the surface management agency shall
mean the Forest Supervisor, USDA, Forest Service, Fishlake National
Forest, 170 North Main Street, Richfield, Utah 84701,

1. In accordance with Sec. 523 (b) of the "Surface Mining Control and
Reclamation Act of 1977," surface mining and reclamation operations
conducted on this lease are to conform with the requirements of
this act and are subject to compliance with Office of Surface
Mining Regulations and final determination of suitability for
mining. The United States Government does not warrant that the
entire tract will be susceptible to mining.

2. All operations will be conducted to protect the aesthetic and
scenic values. Consideration will be given to site selections to
reduce adverse visual impacts. Where alternative sites are
available, the alternative involving the least damage to the
scenery and other resources shall be selected if it is comparable
from a technical standpoint with the proposed development site.
Permanent structures and facilities will be designed to be
architecturally compatible with the surrounding landscape, where
possible, will harmonize with the natural landscape, and screening

€200-11 (1/69)



Mr. Dean E. Spepanek 2

. techniques will be employed to reduce scenic impacts. The use of a

qualified landscape architect may be required by the Area Mining
Supervisor in consultation with the authorized officer to design
and achieve a final landscape compatible with the natural
surroundings. Construction practices requiring the alteration or
modification of the existing topography will be accomplished in
such a manner that the modified landscape will be compatible with
and graded into the adjoining land form. The creation of unusual,
objectionable, or unnatural land forms and vegetative landscape
features will be avoided. o

3. In order to protect wintering and calving elk, exploration,
drilling and other surface development activities will be allowed
only during the period from July 1 through October 31. Exceptions
to this limitation in any year may be specifically authorized by
the authorized officer of the surface management agency.

Sincerely,

Enclosure



The attached Envirormental Assessment/Technical Examination has been reviewed
by the Utah State Office and the Office of Coal Management in Washington. They
have determined that the assessment adequately addresses the impacts that would
result from the prcposed ection. They have also determined that the proposed
action is not considered to be a major federal action significantly affecting
the quality of the human environment requiring an environmental statement

?ursuant to Section 102(2) (c) of the National Env1ronmenta1 Policy Act of 1969
PL-97-190).

il L >

v Rigfifield District Environmental Coordinator T 7 Date

i



ENVIRONMENTAL ASSESSMENT/TECHNICAL EXAMINATION
TITLE 43 CFR PART 3425

EMERGENCY COAL LEASE APPLICATION U-47080

COASTAL STATES ENERGY COMPANY .
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CHAPTER I
IHTRODUCT 10

PURPOSE AiiD SCOPE OF AMALYSIS

On October 6, 1980, Coastal States Energy Company of Houston, Texas made
application to the Bureau of Land Management (BLM) for an emergency coal
lease under the authority of 43 CFR 3435 for 1,158.05 acres of open federal
coal lands. The lands applied for are adjacent to Coastal States' active
underground coal mine in Convulsion Canyon, Sevier County, Utah. A1l mining
activity would be underground.

Coastal States' lease application wes evaluated by the BLM and USGS in
October and November, 1980, and was found to meet the emergency Teasing
criteria outlined in 43 CFR 3425.1-4. The Utah State Office of the BLM
recomnended that the acreage requested be put up for lease pending appli-
cation of the unsuitability criteria for coal mining and preparation o an
environmental assessment record/technical examination.

This environmental assessment record/technical examination was prepared in
response to Coastal States' application for an emergency Jease sale of open
federal coal land. This documeni was preparad as required by the Naticnal
Environmental Policy Act of 1969, through a cooperative effort of the U.S.
Forest Service and the Bureau of Land Management. As required in 43 CFR 3461
the coal unsuitability criteria have been applied to the lands under applica~
* tion (see Appendix 1). The results of that study have been incorporated

into this assessment. Data for the technical examination were gathered by

an interzgency environmental esszssment teem. The combined enviranmentzl
analysis and tecnnical examination were co-authored by personnel frem the
Fichleke National Forest and BLM Ricnfield District.

The purpose of the assessment is to:

1. Deermine, through application of the coal unsuitability criteria,
if the lands applied for by Coastal States Energy Company are suitable
for leasing.

2. Evaluate the direct and indirect impacts of exploration and development
of the lease as proposed by Coastal States Energy Company in their
lease application.

3. Analyze all reasonable alternatives to development of the proposed
lease and the no action alternative.

4. Determine if the leasing action (and implied development) meet the Tand
use management plans of the syrface managing agency. .

5 Evaluate the technical and natural potential for successful reclamation
on the proposed lease tract and dsvelon site-specific surface protection
stipulations wnich would be. incorroratad into the jease to protect the
non-mineral interests in the lands undar application.

6. Determine the need for oreparing an environmental statement.

-4 -



LAND DESCRIPTION

The proposad lease area is in Sevier County, Utah, approximately 30 miles
east of Salina. The area lies on federal lands north of Convulsion Canyon
on the southernmost edge of the Wasatch Plateau coal field (Figure 1). The
surface is managed by the Forest Service, Fishlake N&tional Forest.

Access to the area is gained by trave]ing east on [-70 from Salina, Utah,
for 16 miles to exit 72, then north on a paved road to the existing mine
(Figure 2). Access to the interior of the proposed lease tract is by an

unimproved dirt road.

The proposed lease area -is legally described as:

Tract Location

U-47080 ' T. 21S., R. 4 E., SLM, Utah
Sec. 25: All
Sec. 36: N

7. 215., R. 5 E., SLM, Utah
Sec. 30: Lots 2, 3, 4, WiSE%.

Total. . . 1,158.05 Acres.



CHAPTER 11 |
EXISTING OPERATION AND PROPOSED ACTICH.

A. PROBABLE TRACT DEVELOPHENT SCENARIQ: COASTAL STATES ENERGY COMPANY

1. Coastal States Existing Operation

Coastal States presently controls 4,914.75 acres of adjoining Federal
coal land contained in leases SL-062583, U-062453, U-0149084, and
U-28297, and 640 acres of fee coal land for a total of 5,554.75
acres in Township 21 and 22 South and Ranges 4 and 5 East, SLM,

Utah (Figure 3). Coastal States owns Southern Utsh Fuel Company
(SUFCQ) who is the operator on the existing leases.

Present reserve holdings on the existing fedaral leases and fee coal
is estimated to be 65.5 million tons of which 50 to 80 percent is .
recoverzble. This estimate is based on one mineable seam in the

presentiy held tracts.

Coastal States has divided its currently producing mine into two
production zones. The first zone is mined and supportive pillars are
left to protect main haulage ways and leave access to the lands teing
applied for and eventually to ensure surface stability. In the second
zone, full extraction is employed; piilars are removed, and tha surface
is allowed to subside. ’ )

The miring method in the first zone protects the canyon Trom detericration
while mining under the canyon rim to the outcrop. The uneven boundary

of the outcrop &nd the possibility of ceal voids caused by ancient,
naturally-Surned zones, requires & mining method flexible enough to mine
the coal betwezsn the voids and the coal outcrop.

The second zone is under the plateau, away from the canyen rim, end is
sectioned into blocks and zones that are conducive to high-recoveary
mining metheds. Full extraction using centinucus miners and telzirams
is a variation of the rcom-and-pillar method that quickly achieves fuil
or nearly full extraction. The method -involves driving three or four
development headings up to 2,500 feet with crosscuts to the bouncary of
the panel. Panels are connected by bleeder headings. The width of panel
headings and crosscuts is 15 to 18 feet. Retreat mining begins by
driving rooms 5C0 feet on the side of the penel development headirg and
then robbing pillars and chain pillars as mining retreats out of the
panel. Coal recovery in these panels is 80 to 85 percent, based on
mining height. - :

As rooms advance, two rows of pillars are blocked out. On retrest, the
last row of pillars along the length of the 500-foot room is mined to
the panel development heading. At this point, another room is criven
parallel to the original three, creating a new row of pillars, end again



providing two rows of pillars. The mining sequence is then repeated by
mining the row of pillars next to the row previously mined. This sequenc
is continued until the panel is completely mined -out to the barrier pro-
tecting the main or submain entries, _

Annual mine production has grown steadily since.1942, and rapidly since
1972. In 1970, annual coal production was 70,000 tons; 1972 - 162,000
tons; and 1973 - 257,000 tons. Since 1974, production has increased
from 320,000 tons per year to 1.6 million tons for the twelve month

period ending August 31, 1980.

Coastal States has established a subsidence monitoring program. The work
was begun in the field during September, 1977, and will be a continuing
pregram. Emphasis of the program is on possible alterations of ground
water and surface water hydrology systems in the vicinity of the mine.

Surface facilities on approximataly. 10 acres include maintenance and
supply shops, bathhouse, engineering offices, power substation and
switch house, powder house, fuel tanks, coal handling and loading
station, and a flood sediment tank. A ccal stockpile and limited park-
ing area are also located at the mine. Power for the mine is provided
by transmission lines from Emery, Utah. Sanitary wastes are handled

by a septic tank - drain field system.

The mine currently produces more water than it uses, Excess water is
discharged under authority of a National Pollution Discharge Elimination
System Permit Mc. UT0022918. Uater is pumped from the active workings
‘at the rate of about 124,000 gallons per dzy. This water is diverted
underneath the mine's surfece facilities and Tlows into Convulsion
Canyon.

Coal is currently heuled by 26 to 40-ton cépecity trucks at an average
rate of 11 per hour from the mine in Convulsicn Canyon. The cozl is
transgorted to rail facilities in Salina and Leven, Utah or hauied by
truck directly to consumars throughout the Intermountain area.

Coastal States currently employs 272 persons. Employees who work at
the mine are bused from Salina by Coastal States.

Coastal States Proposed Action

Coastal States proposes to mine the applied for tract from existing por-
tals by developing subentries (perpendicular to the present main entry
system in Lease SL-062583) to the north and west. Subentries would
consist of 5 to 7 openings depending on ventilation requirements. Panels
would then be developed on either side of the access subentries. Mining
would progress from panel to panel along the subentries over a period of
years since each panel reguires several months to deplete. Existing
surface facilities, including conveyor belts, electrical cable, venti-
Jation, water system and supplies, would adequately handle the expected
increase in producticn; henca, no additicnal facilities are anticipated.
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Should the proposed lease be issued to Coastal States, annual
production rates would be as follows: o

First Year - 1921 2.6 million tons

1982 - 1984 2.9 million tons
1985 - 1950 3.0 million tons
Thereafter 2.8 million tons

Coastal States indicates that the following annual production ratss
will come from the applied for emergency lease tract:

1981 125,000 tons
1982 . 910,000 tons
1083 1.07 million tons
1984 - 1985 2.1 million tons

Coal would continue to be trucked 30 miles to Salina, Utah, 80
miles to a loading facility on the Union Pacific Railroad west of
Levan, Utah, ard to various consumers throughout the Intermountain
area. All travel would be on existing reads. Frecuency of truck
traffic would be increased from an average 11 trucks per hour at
current levels to 12 trucks per hour, an increase of 9 percent.
The trucks would run 21 ncours per cay, 5 days a week.

Coastal States would increase its work force to 305 persons should
the lease be grantad. Cozstal States enticipates that all employees
would come from Sevier ant perhaps Sanpete Counties.

Preliminary reserve estimzies on the procosed lease tract reveazl a
recoverable reserve of 13.8 million tons. However, further explora-
tion would be necessary to assess coal depths, thickness, quality
and distribution within the proposad lease tract. Coastal States
anticipates that they would drill four exploration holes on the -
lease tract to assess the coal deposits.

This exploration program would be a separate and subsequent acticn

to issuance of the emergency lease, but the impacts of the program
will be evaluated in this assessment. Cpastal States would be re-
quired to submit an exploration plan to the U.S. Geological Survey
according to the reguiremznts of 30 CFR 211. The plan would be
evaluated and approved by USGS and the surface manzging agency before
the exploration could be conducted.

Coastal States anticipates that one drilling rig would be contracted
for all sitss. Drill sitss would be prepared by cleering all vege-
tation in an area =0 feet by 60 feet. This area would accommocet2



the drilling rig, drill service vehicle, water truck, loyging truck
and jesp. A mud pit, 8 feet wide, 10 feet long and 5 feet deep
would be dug to contain cuttings and drilling Tluid. Topsoil re-
moved would be stockpiled for later use. Coastal States estimates
that a maximum of 10 days would be required for each drill site. A
maximun of 2 monthe would be spent "on-the-gound.™ This would occur
during the first field season after Jease issuance.

It is anticipated that all drill sites could be reached without the
need for constructing new access roeds. All dril) sites and access
routes would be rehabilitztad per requirements of ‘the surface managing

agency.

If the lease is issued, csvelopment would begin and continue through-
out the life of the mine. A1l coal on the propcsed lease tract would
be minzd -in conjunction with the existing operations.

The ability to mine coal on the propcsed lease tract would extend the
1ife of the mine approximeiely five (5) years. More impcrtant to
Coastal States, however, is that acquisition of the lease would provide
coal that is currently contracted and was thought to be available on
Lease U-28297. \ : :

A hydralogical monitoring systiem is being implemented for surface water,
groundwater, and weter quelity. This proposal is described in detail in
a report compiled for Cozstal States by WESTECH. The objective of the
menitoring is to characterize water quality in sorings, streams, znd
undercround drainsge in the Coestal States mine, and water flows in
these systems. The monitoring will aliow calculation of Toads in the

system and indicate any impects of subsidence.

Federsl Actions Recuired

The two federal actions rezuired are the application of the unsuitability
criteria as required in 43 CFR 2461 and the processing of &n emercency
lease in accordance with 43 CFR 3425. -

The issuance of the coal lezse implies the right to explore, develop,
produce, and-beneficiate the coal. Responsibility for environmental
protection and restoration would be integral components of the Tease.
If Coastal States obtains the lease, the proposed development and
production methods described in this chapter will be utilized. It
is assumed, for analysis purpeses, that full development would occur
should the lease be issuzd.

In addition to the requirements for approval of an exploration pregram,
mining and reclemztion plens would be required under Sections 502 and
523 of the Surface Mining Control and Reclamation Act of 1977 (P.L.
¢5-87) and reguletions prcmulgated pursuant to the Act. The mining

and reclamation plzns wouid be submitted by the lease holder for evalu-
gtion by the Siate ¢f Ut:zh Cffic2 of Surface Hining, and USGS to deter-
‘mine compliznce with Stzie requirements end the requirements of Federal
regulztions contzined in 30 CFR 211 and 30 CFR 700 et seq. The mining



reclamation plans would contain site specific information on require-
ments of the initial requlations. The Tease holder would be required
to use mitigating measures contained in Chapter IV of this EAR in
development of exploration, mining, and reclamation plans.

The Bureau of Land Management is responsible for issuance of the lease
and has lead responsibility for this action with participation and
consent from the U.S. Geological Survey and the U.S. Forest Service.
By issuing the lease, the Federal Government would grant the Tessee
the exclusive right to mine and dispose of all coal under the terms
and conditions of the Tease.

Under the terms set forth in 43 CFR 3473, the BLM has the right to

adjust royalties and other terms and conditions of a coal lease at

the end of the initial 20-year lease period and every ten (10) years
. thereafter. : -

PROBABLE TRACT DEVELOFMENT SCENARIO: ALTERNATE OWNERSHIP

Should someone other than Coastal States acquire Lease U-47080, alternative
mining methods must be considered, Coastal States personnel have indicated
that the likelihood of them allowing some other operator to utilize its
underground access corridors and coal transportation facilities is nil.
Therefore, alternative access to thé coal would be required. Through appli-
cation of the coa) unsuitability study, the proposed lease area has oeen
classified as unsuitable for year-round surface occupancy. The surface
area is critical elk winter range, thus access to the coal for an alternate
owner would be limited. The Manti National Forest has recommended no sur-
face occupancy be allowed in the South Fork of the Quitchupah Canyon.
Befora an alternate owner attempts to acquire this coal lease, they would
be required to determine access to the coal through negotiation with the
Fishlake National Forest or the Manti National Forest.

_ Possible impacts of these alternatives are discussed in Chapter ITI.
Lacking detail, the analysis of alternatives will be subjective in nature.
However, for the purpose of this analysis, several development assumptions

have been made:

1. An extensive exploration drilling program would be required for alternate
ownership.

2. Alternate access would be difficult and expensive. Adherence to OSM
regulations would make alternate ownership frustrating.

3. Alternate ownership would disturb 75-100 acres for surface facilities.

- 10 -



. 4. Rights-of-way would be requ"ired for installation of powerlines, tele-

pionz lines, haulage roads, etc. Temporary use permits would also be
required for gravel, temporary roads, etc. o

5. Based on estimeted recoverable reserve figures, it is estimated that
a new mining operation could produce coal at a rate of approximately
520,000 tons per year for a 25-year mine 1ife. Using mines of a
similar type and size in the area as a reference, approximately

120 to 150 employees would be needed in the new operation.

SURFACE MANASEMENT PLANS FOR THE AFFECTED AREA

A1l lands in the emergency lease application are on the Fishlake Natjonal
Forest and are menagzd under the directien of the Ricnfield Ranger District,
Salina Land Use Plan. The Salina Land Use Plan allocates the land proposed
for lease as a coal resource development area (USFS, 1976).

The foliowing are managemrent directions for the area as specified in the
land use plan:

1. York closely with the mining industry'?n planning developments to insure

and accomplish coordination with othar resources and values, with
special emphasis on the protecticn of watershed and critical elk
winter range. :

2. Take actions necessary to insure water quality standards are maintainad.

3. Allocate increased grazing capacities to big game species commansurate
with the need to maintain big geme populations to ebout their present
number.

4.  Require extensive transportztion planning in conjuncticn with coal
" development. )

5. Survey and protect archzeological sites.

6. Initiate big geme habitat improvement and watershed rehabilitation
programs.

Any activity that would prohibit implementation of these management directions
would not be allowed.

ADJOIHING LAHD OWIERSHIP AND USES

The proposed leazse tract is adjoined by existing Federal cozl leases on the
south and southeast, Forest Service administered lands on the west and north,
and Fee land owned by Coastal States on the northeast (see Figure 3).

Federal Coal Leases SL-052583, U-0142034, U-062433 and U-28297 adjoin the
proposed leazse tract. Coastal Siatec holds the total interest in Leases
SL-£32533, U-C135254 and U-22237. Thay hold a two-thirds interest in

Lease U-GE2353; tne othsr interest being held by Equipment Pentzl Service.
Cozscal States also cuns 540 acrzz of fee ccal land irmediately north of ire
Fedaral Leases SL-082883 and U-062453. '

- 11 -



Forest Service lands, currently unleased for coal, lie immediately to the
west and noirth of the proposed lease tract. Federal coal leases held by
Energy Reserve Group lie two miles to the west of the proposed lease tract.
The Forest Service acministers the lands under the concept of multiple use
and provides for livestock grazing, wildlife habitat, watershed, mineral
development and dispersed recreation.

PRESENT ANC PROJECTED DEHAND FOR MIIERAL MATERIAL

Coastal States' past attempts to increase producticn hzve been somewhat re-
stricted bacause of the configuration of their lease hold (long and narrow).
They felt thay had solved the problem with the acquisition of Lease U-282¢7,
but subseauent exploratory drilling indicated that much of the leese tract
contained adverse geological conditions that would require a researcn and
development program to determine if production could be achieved from the
area at a later datea. Prior to and at the time of the issuance of Lease
U-23297, Coastal States signed contracts calling for the following commit-

mentis for coal:

Sierra Pacific _ 21 million tons through 2006

Salt River Project 14.5 million tons through 2005
Riverside Cement 10.3 million tons through 2006
Kennecott Copper 9.9 million tons through 2006
Calaveras Cement 5.7 million tons through 2006
U.S. Lime 2.0 miliion tons through 2008
U.S. Government Contracts 2.7 million tons through 2006

Nevada Cement 2.2 million tons through 2005
Georgia Pacific 0.5 million tons through 2008
State of Washington 0.6 million tons through 2006
Spot Sales - new contracts 5.7 million tons through 2006
Local Market 3.2 million tons through 200§

TOTAL REQUIREMENTS 78.9 Million tons through 20C8

Coastal States' existing federal leases contain an estimeted 36 million tons
of recoverable ccal. An additional six (6) million tons are contained in
their fee lands. Production in 19380 was 1.6 million tons. This is expected
to increase to 2.5 million tons in 1981, 2.9 million tons in 1982 through
1984, -3.0 million tons from 1985 through 1690, and then level off at 2.8
million tons for th2 remainder of the mine life.
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The issuance of an emergency lea2se to Coastal States would give them an
additicnal 13.8 million tons of recoverable coal. Even with this addition,
Coastal States would fall short of their long-term contract requirements.
Additional coal would have to be obtained by Coastal States under the normal
leasing procedures. '

SUMHARY OF UNISUITABILITY STUDY

The application of the unsuitability criteria to the proposed lease tract,
as required by 43 CFR Part 3451, has been completed by Fishlake National
Forest personnel (see Appendix 1). In general, the study concluded that
there was nothing that would preclude underground mining of the tract.

The study did, however, conclude that shipulations must be developed that
would: 1) insure that road repzirs be completed if subsidence or tension
cracks cause road damage; 2) require @ 50% archaeological survey be con-
ducted for those areas in which the mine plan recognizes as predicted sub-
sidence areas; 3) require additional raptor surveys in buffer zones adjacent
to the lease with emphasis in c1iff dwelling species around Convulsion and
Quitchumpah Canyons; and 4) not allow exploration or other surface disturbing
activity from Novembder through Hay to protect wintering elk.
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CHAPTER II1I

DESCRIPTION OF EXISTING ENVIRONMENT AND-ASSOCIATED
IMPACTS OF PROPOSED ACTIONM AND ALTERHATE ONHERSHIP

A.  GEOLOGY AND TOPCGRAPHY

1. Existing Environment

The preposed le2csa area is in the Wasatch Plateau coal field which underlies a
major portion of the Wasatch Plateau. The YWasatch Plateay is the northeastern
most of the high plateaus of Utah. The plateau is a high tableland, forming
part of the great highlend rim of the Colorado Platezu region, which sweeps in
a broad curve from western Colorado to southwestern Utah. It is connected with
the other high plateaus on the south, and on the north it merges with the high-
land between the Uintah Basin and Wasatch Msountains. On the east the Wasatch
Plateau is bounced by Castle Valley and on the west by the Sevier and Sanrete
Valleys. The plateau surface is 8,000 to 11,000 feet above sea level and 3,000
to 6,000 feet above the valleys to the east and west.

The geologic formations of the Wasatch Plateau coal field range in age from
upper Cretacecus (80 million years 2zo) to lower Eocene (50 miliion years ago).
Exposed formations include sandstone, conglcmerate, shale, mudstone, and lime-
stone. The c1iff and slope topography of the plateau is generally a result of
differential weathering on resistant and non-resistant rock units.

Several fault zones have been identified on the plateau. These faults are all
of the normal type--that is, they involve the simple cropping of the beds on ons
side of a break in strata. The proposed lease area lies micdway between the Joes
Valley - Paradise fault zone on the east side of the Wesatch Plateau and the
Musinia fault zone on the west side of the Plateau.

The Yasatch Plateau coal field ranges from 7 to 20 miles wide and about 20 miles
loeng. The field covers an area of about 1,100 square miles and includes parts of
Carbon, Emery, Sanpete, Sevier, and Utah Counties. Principal cecal beds of the
field occur in the lower 250 to 350 feet of the Blackhawk Formation of the Mesa
Verde Group. Thinner beds occur in the upper part of the Blackhawk Formation

and in the Ferron Sandstone member of the Mancos Shale, which underlie the field
at considerable depths.

The proposed Tease-area 1ies near the southeastern edge of the Plateau. The
lease tract includes the east half of Duncan Mountain which rises 600 feet above
the surrounding lands. The remzinder of the area is a gentle rolling surface
that is terminated in the east and south by precipitous cliffs cut by Convulsion
Canyon and the North and South Forks of Quitchupah Canyon. )

A generalized columnar section of the rock units that underlie the proposed lease
area is shown in Figure 4. This sequence of rock units is characterized by steep
slopes and vertical ¢1iffs that make the canyon walls almost inaccessible. The
cliff forming units are the Star Point and Castlegate Sandstones. The coal-tearing
Blackhaw: Formation is situated between these two units.
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The geologic structure of the proposed lease area is simple, The Acord Lakes
Fault lies two miles to the west of the proposed lease tract and has dropped the
west bleck of the fault some 200 feet. The teds in the lease area are reletively
undisturbad, Generally, the rock formaticns have a strike that trends roughly
northeast and have a shallow.-dip of about 250 feet per mile to the northwsst.

A few small faults, having vertical displacement of 3 feet or less, and joint
'sets that occur both parallel and perpendicular to the faults are expected to
occur in the proposed lease area.

The coal seams that underlie the proposed lease area are located in the basal
portion of the Blackhawk Formation of the Mesa Verde Group (Figure 5). The
coal seam that is currently being mined and that would be mined in the proposed
lease area has besn referred to as both the Upper Hiawaztha bed and Upper Ivie bzd.
This bed varies in thickness from 7 feet to 16 feet in the area currently being
mined, and gerierally &verages 13 feet thick.

The Hiawatha bed, a 2 to 4 foot ccal bed, lies 15 to 25 feet below the Upper
Hiawatha bed. Because of the thinness of this bed and its clecseness to the
Upper Hiawatha bed, it is not technically feasible to mine.

Subsidence of the surface above arees that are currently being mined has occurred,
and would be expected to occur on the proposed lease area. (oastal States has
placed subsidence monitoring staticns at strategic locations to menitor subsidence
above active mining areas. Suriace subsidance at the existing mine is expressed
as Tracture zones at the surface. These zones are generally a series of pirallel
fractures that rcughly outline the mined area. Individual displacements aiong
fractures are less than 1 foot vertically and laterally. Although not evidsnt to
the casual viewer, a vertical displecement of about @ feet has been measursed at
the center of the subsided area on the existing lease area. The visible evicdences
of cubsidence are several fractures locatad adjacent to East Spring Canyon. Sub-
sicence in this arez is the resuit ¢f uncderground mining at an 85 percent recovery
rate.

Subsidence includes two stress-yield conditicns resulting from excavation of

coal resources: 1) Compression arches occur zbove and below the mine panels.

Such stresses transfer the overburden load in coal-extraction areas to adjzcent
solid coal bounderies or barrier pillars. As extraction progresses, the ccrpres-
sion arches migrate higher in the overburden strata and may eventually reach the
surface. The rate of upward migration is a function of the thickness and sirencgth
of overburden strata, mining sequence, and duration and rate of mining. 2} Caving
and flexure of strata into the mine cavities is caused by distressed zones within
the compression arches. Flexure produces tensile and ccmpressive stresses within
Tithologic units and shear stresses across lithologic boundaries (Dunrud, 1976).
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FIGURE 4

-GENEP.;'-"‘LIZED STRATIGRAPHIC SECTICH-

C- BECROCK UMITS OF THE

SOUTHERM WASATCH PLATEAU, UTAH

Stratigraphic Thickness
Age . \nits (Feet) Description
z Horth Horn 500 - 1,000 Claystone; vari-colered
< Formation inteirbeds of sandstcne
»';—:' -limestone, conglemerate;
L forms slopes.
—_
Price River 600 - 1,000 Sandstone; medium-tc-coarse
Formation grained; light gray to whit
color; claystone interbads
(gray to brown); variahle
friability; forms slopes
» o and hills.
=D -
[y o
Lt =4 .
© L Castlecate 15 - 200 Sandstone; medium-to-cozrse
=< Sand$tone grained, conglemeratic; lig
— w gray to white coior, wezthe
W o tan; forms prominent c¢l1iffs,
e o
.u Ly
o = Blackhawk - 700 - 800 Intertedded sandstone; silt
o Formation stone, shale, and coal; tra
" - sitional marine znd fluvial
o v origins; major coal seams;
S w fossiliferous; forms ledges
= and slopes.
Star Point 200 Sandstone; fine and medium-
Sandstone _grained; light gray color,
weathers 1ight brown: tran-
sitional marine origin; trac
fossils; cliff former.
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FIGURE 4

(Continued)

Stratigrapnic. Thickness
Ace Units (Feet) Description
Masuk Shale 600 Claystone; yellow to blue-
gray color; marine origin;
form slopes.
v
=
L]
Wi Emery 800 . Sandstone; yellow-gray color;
ol a Sandstone fine to medium grained; some
< =< siltstone interbeds; forms
- = ledges.
w v
oo
L)
N
2 Blue Gate 1,600 Siltstone and claystone;
= Hember Blue-gray color; marine
Wi o origin; forms slopes.
a. - .
(=1 = -~
=
Ferron 50 - S00 Alternating vellew-gray
lember sandstone; sancy shale;
N important cecal beds; Torms
cliffs.
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FIGURE 5
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Loal Seams That Underlie the Proposed Lease Area
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to coarse-grained sandstone, conglomeratic.
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Numerous analyses of the coal of

2. Impacts of Coastal States Proposal

According to Coastal States, approximately 50 percent or 578 acres of the
proposed lease arza has the potential of subsiding. Surface deformation

of the proposed iesse area would be expected to result from subsidence.

This deformation probably would be expressed as survace fractures ebove the
areas of mining activities. These fractures would be the most visible mani-
festation of subsicdsnce. Individual displacements along these fractures would
not be expacted to exceed 1 foot either yertically or in width. In addition,
there weuld be a sTight reduction in elevation of those areas that do subside.

The chronological sequence of surface deformetion would be expected to occur

as follows: (1) formation of tension cracks above barrier pillars a few months
after mining; (2) appearance of comgrassion tulges and anticlines on the surfzce
about 1} to 2 years after completion of mining; additional formation of tension
cracks as the surface subsides to a final profiie, several years after completion-
of mining (Dunrud, 1976); WESTECH, 1977). '

3. Impacts of Alternate Qunership

Impacts on geology and topography resulting from alternate ownership of the
proposed lease tract would be similar to those jdentified in the Coastal States
proposal. The effects on topography would depend upon location of surface facili-
ties. Subsidence would occur on varicus portions of the proposed lease in re-
lation to mining methods used and the amount of coal removed. : :

B. MINERAL RESOURCES

1. Exjstine Envirorment

a. Coal

the upper Hiawatha bed that is currently being
mined by Southern Utah Fuel Company are available in published information. The
range of ash content is from 5.9 to 7.1 percent. Sulfur content ranges frcm 0.3
to 0.6 percent. The heat value of the coal ranges from 11,390 to 12,26C Btu per
pound. Coal that underlies the proposed lease area is expected to have similar
characteristics (Doelling, 1972). USGS (1980) has calculated that inplace re-
serves in the Upper Hiawatha bed underlying the proposed lease area are 27.7
million tons. USGS estimates that 13.8 million tons of coal are recoverable
by present mining methods. The coal seam does not outcrop on the proposed
lease tract. .

USGS has estimated that 2.3 millicn tens of coal exist in the underlying Hiawatha
bed. They have stated, however, -thet none of this coal is recoverable because o¥
the 1imited interburden separation of only 17 to 25 feet between the two beds.
The minismum vertical distance in which coal seams can be mined sarely is con-
sidered to be 30 teet.

b. 0il & Gas

The proposed lease area is currently covered by ncn-competitive oil and gas
leasas U-15C24, U-15567 and U-15668. The er2a is unceriain by the Ferron Sand-
stone Member of the Mancos Shale and the Dakota Sandstone, both of which have



been prolific preducers of natural gas in other portions of the VWasatch Plateau.
Entrapment of hydrocarbons in these units is a result of structural closure
accompanied by lateral facies variations.

0i1 and gas exploration in the area has been limited. Onz test well was drilled

in tho area in 1952. It reached a depth of 3,973 feet and btcottemed out in the
lowar Mancos Shzle. There were no resorted 0il or gas shows and three drill

stem tests producad water. Hegadon Energy has scheduled & 16,000 foot Madison
Formation test in the SE4SH: of Section 22 of T. 21 S., R. 4 E., 1% miles west

of the proposed iease tract. Drilling is scheduled to begin in the spring of 1981.

c. Other Mineral Resources

No other minerzl rasources are known to exist within the proposed lease area.
The area was reportedly explored for uranium in the early 1970's. As of
December 2%, 1980, no mining claim locations have been recorded with the BLH.

2. Impacts of Coestal States Proposal

a. Coal

Recoverable coal from the Upper Hiswatha bed by the proposed mining methods
would average 50 percent of the inplace reserves. Using this recovery rate,
about 13.5 million tons would be mined. The remaining 13.8 million tons of

coal would be permanently lost.

b. 0i1 and Gas

Those sedimentzry units that heve preduced oil and gas in the Wasatch Platsau,
the Ferron Sendsione Member of the itances Shale and the Dakota Sandstone, lie
more then 3,000 feet below the coal of the Upper Hiawatha bed. Although there
would be no conflict between the two resources, future wildcat wells that may

" be drilled on *he propcsad lezse arsz would regquire cocrdination efforts between
Coastal States and the oil and cas operator.

c. Other Mineral Resgources

No environmental impacts are anticipated.

3. Impacts of Alternate Ownership

a. Coal

The recovery rate of coal reserves on the proposed-lease area would be depen-
dent upon trhe mining plan and the mining techniques used. Normal underground
recovery rates range from 45 to 50 percent of the inplace reserves. A lower
recovery rate would result from the necessity to leave barrier pillars between
this operetion and Coastal States' existing operztion. The remaining coal would
be perwmanantly lost.
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b. Qi1 and Gas

Environmental impacts associated with alternative ownership would be similar to
those associatac with Coastal States' proposal.

c. Other Mineral-Resources

No environmental impacts are anticipated.
C.  HYDRGLOGY

1. Existirg Environment

The east side of the Yiasatch Plateeu, in which the proposed lease area lies, is
in the Coloraco River drainage. Annual precipitation ranges from less than 10
inches cn the floor of Castle Valley to over 30 inches cn the high plateazus
(U.S. Forest Service, 1276). Most perennial strezms of the Wasatch Plateau

have their sourcoes in the highiands. Ephemeral stream flows result from springs,

seeps, seasonal snowmelt and precipitation.

Surtace water quality degrades as it flows eastward into Castle Valley.
Dissolved solids concentrations increase from less than 100 mg/liter in the
highland streems to 3,000 mg/liter or more in streams of the valley floor.
Sulvate concentrations increese similarly, from less than 50 mg/liter to more
than 250 mg/liter. These trends are a result of a number of factors. Geologic
tformztions enccuntered by stresm waters, particularly less resistant shale
strata, ccntain mineral constituents that are readily dissolved. Evapotrans-
piration along the water courses, return jrrigation flow, and the influent
seepace of highly mingralized ground water also contribute to the mineral
content of stream water in Castle Velley (Price & Waddell, 1973).

The proposed ccal lease area is in the drainege basin of Muddy Creek, a hezd-
water tributary of the Dirty Devil River which empties into the Colorado River
about 85 air miles scutheast o7 the lease erea. Muddy Creek receives runoff
trom intermittent drainages on the lease ares by way of Convulsion Canyon znd
Quitchupan Creeks. .

The main drainages in Zonvulsion Canyon and Quitchupzh Creek have recently been
guaged. Prior to installation of the gauge, mean annual runoff from the 6712
acre lease area (currently under lease and proposed for lease) was estimated to
be about 900 acre-feet (USES, VWater Resources Division, 1977). A streamflow
guaging and recording station was installed in the South Fork of Quitchupah
Creek immediately to the north of the proposed lease tract in June of 1980.

A water quality monitoring program has been implemented in the area. Water
quality data collected in 1978 and 1979 indicates that water in the area is

of fair to good quality, is a calcium-mzgnesium-bicarbonate type, is alkaline
and has low concentrations of nutrients and metals (Hydrometrics, 1980).

Ground water is present in most rock units that underlie the area. Although
most units have some degree of permezbility, most water enters the units by
d2ep sezrage of precioitaticn that falls on the surrounding platzssus. This

water moves dewn gracisnt through intersiices (pores, fractures, etc.) in the
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rocks and is either stored there or discharged as seeps, springs, or streeas.
Geologic structuras aoparently have control on the movement of ground water in
the leasc arca (WESTECH PRerort, 1677). One small upland spring is located on
the propceod lease tract in the SELNNEY: of Section 25. In the spring of 19880,
this spring was Tiowing an estimatad 2 gallons per minute. Since the spring wes
not flowing in previcus ysars, ihe discharge probably was directly related to
heavy snownelt from the 1379-1930 snowpack (Hydrometrics, 1980). The spring,

when flowing, has no identified uses.

Overall corsideration of the probable ground water flow patterns indicates that
water is probably contained in the overlying sandstone members of the Price River
Formation, particularly the bssal Castlegate Sandstone, and in the sandstone
members of the Slackhawk Formaticn which overlie the Upper Hiawatha coal bed.
Despite the presence of aquifers above the workings, the Convulsion Canyon Mine
has remained essentielly c¢ry because the sardstone sequence contains several
shale and silt membars which serve as aquicludes to retard the vertical perco-
lation of ground water and form a perched aquiver abcve the coal (WESTECA, 1977).

Minor faults encountered in the mine have breached the integrity of the aquicludes
and allow vertical percolation into the mine. F§u1ts in existing workings pro-
duce water, some of which is diverted from the mine into East Spring Canyon.

The depth to the regional water table (main zone of saturation) in the ares is
not knoun. Coal seems being mined are above the regional water table near their
outcrop areas, but protably extend beneath the water table (into the main zone of
satura;ion) to the north and west of the existing lease area (WESTECH, 1377).

Chemical quality of ground water in the ares is good. According to Price and
Waddell (1973), dissolved salids concentrations of ground water in this area are
generzlly less than 500 mg/Titer. Saroles collected in July, 1875 from West and
East Springs, which dischérge from faults intersected by present mine workings,
contained 40E and 422 mg/liter of dissolved solids respectively (Southern Utah
Fuel !ine Plan, 1977). \Water dischargad from the mine was sampled September 27,
1676 by the U.S. Geclogical Survey and contzined only 276 mg/liter of dissolved
sclids.

Occasional high intensity summer thundershower activity in the area contributes
to flooding in the canyons that surround the prcposed lease area. Data on flood
flows and the frequency cf flooding in the area are not available.

There are no lands which have been committed by the surface managing agency'to
use as municipal watersheds or identified by the State of Utah as National
Resource waters within the proposed lease area (see Appendix 1, Unsuitability

Study).

2. Impacts of Coastal States Proposal

There would be no new surface construction and only minimal surface disturoance
as a result of expleratory drilling; therefore, there would be no increase in
runoff or fluvial sedimentzticn. Subsidence and the associated rock fracturing
following mining would increzse ground water rechargs rates. Survace water
quality would be expected to te cemparzble to that of existing scurces.
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Subsidence and the associated rock fracturing may provide additional avenues

for precipitation falling in the area to enter the ground water system. Sev-
eral aquicludas exist above the coal being mined that retard the vertical per-
colation of ground water. A particularly effective seal is obtained by a 20-foot
thick stratum of bluish-gray bentonitic shale that directly overlies the Upper
Hiawatna coal bed. Past ¢rill cata indicates the bentcnitic layer is continuous
throughout the progosed lease area. Existing faults have breached this aguiclude
and hive created a hydraulic connection between water-bearing zones that occur
bove the coal bed. Subsidence after mining may breach this aquiclude and provide
additional avenues for hydraulic conrection of water-bearing zones. Water zonas
in the area are currently fresh; however, the creation of additional avenues for
water movemsnt increases the potential of raising the dissolved solids concantra-
tions of the water, thus reducing its quality. Water quality sampling to date,
however, does not indicate that dissolved solids concentrations are increasing.

Flow from the upland spring located on the proposed Tease area may be reduced by
loss of ground water to the fracture zones. IFf water flow from the spring 1is
reduced or stopped, it is doubtful that flows would ever return to former levels

even if the aquifer rechargad itself.

¥ining operations on the proposed lease area would not be expected to encounter
water problems unless mining extends below the depth of the regional water table.
As mining operaticns encounter fault zones or perched water tables, water would
be released into the mine and pumped out. However, judging from flews encoun-
tered in the existing operaticns, these water zones -are quickly depleted.

Issuance of the lease and subsequent activities weculd have no impact on the
flood potential of the area. No facilities would be constructed in any of the
drainage bottoms in the area.

3. Impacts of Alternate Ownership
‘Environmental impacts on surface and subsurface hydrology would be similar to
those which would be associated with the Coastal States proposal.

The additional surface disturbance associated with developing new mine Tacili-
ties associated access roads, etc. (approximately 75-100 acres) would increase
potential runoff and fluvial sedimentation. Intensity and significance viould
depend on location of the disturbance. Liquid and solid waste disposal at a
new mine facility could impact surface or subsurface waters.

Alternative ownership of the proposed lease would not increase the flood potential
of the areaz; however, mine sites, access roads, etc. could be subject to flood

damzge depending on their location. The 75-100 acres of disturbed scils could
slightly increase runoff¥.

D. SOILS

1. Existing Environment

Soils on the platsau are generally very shallow, sand to silty sand in texture,
with hign percolation rates. Rocks exposad at the surface are alternatinrg layers
of sandston2 and shale. Beds of coal and limestone are also exposed in the
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canyoﬁs. Soils are highly susceptible to wind erosion but inherent erosion .
hazard from water is low (WESTECH, 1977). Mancos shale dominates the canyon

bqttoms.

No prime or unique farmlands, flood plains, or alluvial valley floors are
Jocated on the proposed lease area. (See Appendix 1, Unsuitability Study).

2. Impacts of Coastal States Proposal

Approximately .25 acre of topsoil would be disturbed by exploration drilling
activities. This disturbance would occur during the first field season after
lease issuance. This disturbance would be short-term in duration as similar
drill sites on the plateau have been successfully revegetated within two (2)

years of initial disturbance.

3. Impacts of Alternate Ownership

Between 75-100 acres of surface disturbance could be anticipated should alternate
ownership and development of the lands occur. Part of this disturbance would be
short-term; other disturbances would be long-term and extend for the duration of
the mining. These areas would include permanent access roads, mine sites, etc.
Increased erosion at construction sites would be inevitable during the period of
soil exposure, particularly during intense rainstorms. Studies in the area indi-
cate that approximately 1.5 to 4.0 cubic yards of soil per acre per year could be
eroded during the period of soil exposure. This is 1.0 to 3.0 cubic yards per acre
per year above the natural rate of erosion (Pacific Southwest Inter-Agency Com-
mittee System, 1968). After rehabilitation is completed, erosion rates would
probably decline to near normal levels as vegetation becomes established.

Productivity of disturbed and occupied soils would be Tost for the duration of
the disturbance. )

i

E. CLIMATE, AIR QUALITY, NOISE

1. Existing Environment

Annual precipitation in the propcsed Tease area averages 12 to 16 inches. The
majority of the precipitation occurs as winter snow, but high intensity thunder-
storms which occur between July and September also contribute to the precipitation

total (WESTECH, 1977).

Temperatures range from 95°F during the summer months to as Tow as -200F

during the winter. There is a maximum of four frost-free months. The nearest
wind reporting weather stations, Green River and Hanksville, are not representative
of this area due to distance, elevation, and terrain differences. Prevailing

winds are basically up-canyon from south-southwest to north-northeast. During
summer months winds are light except during thunderstorm activity. Ouring

frontal passage, strong winds (25 - 40 mph) occur (WESTECH, 1977).

Air quality is currently monitored at the mine mouth by Coastal States. Although

no known air samples have been taken in the vicinity of the lease application,

air quality appears to be good. The limited air pollutants present are the result

of motorized vehicles traversing the area, but these poliutants are quickly dissipatec
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Offsite air quality in the vicinity of the Convulsion Canyon Mine is being
slightly degraded by engine emissions frem the haulage of coal along the
10-mile paved road from the mine to Interstate 70.

There are no background noise data for the area. However, current noise levels
ars assuned to be within existing State and Feceral guidelines.

2. Impacts of Coastal States Procosal

Climate would not be affected by the proposed action. Some temporary reduction

in local air quality (particulate matter) could be anticipated during exploratory
drilling activities on the propcsed lease. This drilling ectivity would be com-
pleted in a two-month pericd, thus any reduction in air quality would be limited
to this period. Llocalized sources of noise would also result from the exploration
drilling. The noise level would not be otherwise affected by the proposed action.

Coal transport trucks would continue to produce exhaust emissions. Exhaust
levels would be slightly increased as truck traffic would increase an average
of one (1) truck per hour. Truck traffic would also utilize the haulage roed

for an additional five (5) years.

3. Impacts of Alternate Ownership

Climate would not be .affected by alternate ownership of the proposed lease area.

An undetermined recuction of air quality could be anticipated during all pghases .
of mine development, including road and poweriine construction, construction

of surface facilities to support the underground operation, and exploratory
driiling. Haulage of coal from the new mine portal would produce additionei
amounts of dust and engine emissions. :

A1} phases of new mine development would increase noise levels in the area
an uncetermined degree, -

F. FIRt

1. Existing Environment

Wildfire is a natural occurrence in the vicinity of the proposed lease zrea.
Two to three fires start every year from lightning. The fires are mostly small
because of patchy fuels and may burn out before they are detected. HMan-caused
fires have been of little concern because of the low level of use in the area.
Only one fire has been attributed to mining activities in the area. The fire
hazard is greatest during July through October. -

2. Impacts of Coastal States Proposal

The proposed action would introduce a higher man-caused fire risk in the area
during the explorztory driliing program.

3. Innacts of Alternate Ownership

The possibility of sign-caused fires would increase as a result of men and eguip-
‘ment working in the arez. These additional people would be in the area at JTeast
25 yaars. They wnuld also provide eerlier detection of Tires startzd by man or

nature,



G. FISH AND MILDLIFE

1. Existina environment

There is a variety of wildlife in the vicinity of the proposed Jease area.

Better known spocies include: mule deer, elk, cougar, black bear, jackrabbit,
cotiontail raobit, snowshoe hare, red squirrel, chipmunk, pocket gopher, wood
rat, coyoie, bebcat, badger, &nd several scecies of birds including golden eagle,
blue grouse, ruifzd crouse, mourning cove, common flicker, robin, mountain blue
bird, chiciadee, Steller's Jay, and pine siskin (Dalton et al, 1977; USFS, 1978).

The proposed lease area is in deer herd unit 45 (Last Chance - Quitchupah) and
elk herd unit 14 (Fishlake). These units receive considerable hunting pressure
for deer and el%. During the 10-year pericd 1067-1976, an average of 729 deer
hunters and 1,072 elk nunters were afield on these units annually (UDWR, 1977).
The ares of tne proposed ease includes dzer summer and winter range and the
area is an elk winter concentration site. Elk calving areas are Tocated on

the preposed leese area. Major northwast-southezast migraticn routes for deer
and elk traverse the area, and uses such as Interstate 70, the coal haul road,
and Acord Lakes subdivision create a migration barrier (USFS, 1976). Range
studies have idantified carrying capacity for deer winter rarge in the area.

The pinyon-juniper type will support .07 desr per acre; the sagebrush-grassland
type will support .12 deer per acre; and tre mountain shrub type will support

.25 deer per acre. rresently, the limiting 7actor for deer and elk is the lack
of adequate wintar range (personal correspondence, Larry Wilson, Regional .
Supervisor Southe2zstern Region, Utzh Division of Wildlife Resources, November 2,
1977). Deer highway mortality on 1-70 in Salina Canyon dveraged 100 deer &nnueily
during the period 1970-1976 (UDWR, 1977). Some deer are killed 2iong the Coasteal
Stztes access road; hcwever, datz on this wortality are not available.

The intermittent flow of streams near the proposed lease area do not supporti fish.

Mo recicent threatenzd or endangered species are known to inhebit the pro-
posed lezse area, but baid and golden eagles are wintar visitors in the ares.
+ is believed that they utilize escarpmenis in the area during winter months
for roosting purpcses. No baid or golcen eagle nesis are known to exist in
the area (Boner, et al, 1977; White, 1980). Three other species of migratory
birds of high Federal interest are found in the arez. These are the western
bluebird, flammulated owl and ferruginous nawk. There is no known high
priority habitat for these species (Appendix 1, Unsuitability Study) .

2. Impacts of Coastal States Proposal

The two-month exploratory drilling program would temporarily displace wildlife
species. Mule desr would be affected because they utilize the area during the
sumingr months.

Drilling access and drill pad construction would czuse the Joss of up to an acre
of vegetation utilized by wildiife. This loss would continue until revegetaticon
is successful. Loss of this vegetation would reduce the carrying czpacity for

deer Sy iess thar one (1) deer annualiy. The loss or reduction of Tlow iTrom tos



spring located on the lease tract would not be significant, because its flow is
apparently associated with heavy snowmelt (Hydrometrics, 1980). There would be
other surface water available for wildlife at this time. Big game highway mor-
tality would increase because of the increased traffic associated with the higher
rate of coal production. Highway mortality is directly related to degree of road
improvement and volume of traffic (McClune, 1951; Oxley, et al, 1974). Deer mor-
tality on the highways between the mine and the railroad loading facility at Levan

could increase as much as 9 percent.

3. Impacts of Alternate Ownership

Should an alternate owner obtain the proposed lease, surface disturbance would
be between 75-100 acres. Much of 'this land would be lost over the long term as
jt would be occupied by haulage roads, mine site, etc. Wildlife populations
would be reduced in those areas which immediately surround areas of heavy &nd

sustained human activity.

Mule deer and elk could be displaced from 75 to 100 acres of traditional habi-
tat occupied by new mine development. This would represent loss of summer or
winter range for mule deer and lcss of winter range for elk. Disturbance of

elk calving grounds that occur on the lease tract during the period from May
through June would cause the loss of elk calves. The area and extent of loss
cannot be predicted because of the lack of specific data for alternate ownership
and development. If 100 acres of surface disturbance occurred on winter range,
the lost carrying capacity for deer would range from 7 to 25 deer annually. This
impact would continue for the 1ife of the mine.

The location of these impacts, duration, and species affected cannot be determined
until mine locetions, size of operation, road routes, etc. are known. ~Increased

deer mortality on the highways between the mine and Levan would be similar to
that associated with the Coastal States proposal.

H.  VEGETATION

1. Existing Environment

The féT]owing major vegetation communities have been identified in the proposed
Tease application area: ‘

Pinyon/duniper Woodland
Sagebrush/Grassland
Ponderosa Pine

Mountain Shrub

Mixed Conifer

Aspen
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Community distribution is a function of climatic variables, land form (slope
and aspoct), soil cenditions, elevation, fire, and past and present lend-use
patterns (mainly grazing and logging). A description of the vegetation com-

nunities follows:

Pinvon/Juniper ‘codland

In the proposed lease arcae, Pinyon/Juniper Hoodland is found on steep slopes at
Tower elevations of the South Fork of Quitchupah Creek.

Pinyon and juniper vary in coverags in the overstory with almost pure staznds of
juniper in some areas. Undarstory in this type is generally sparse consisting of
bluebunch vnheatgrass, Indian ricegrass, and several forbs including yarrow,
Indian paintbrush, ccmandra, and daisies.

Sagebrush/Crasslend

The plateau and slopes above the steep cenyon walls are dominated in larce areas
by the Sagebrush/Grassland community. Big sagebrush and low sagebrush are domi-
nant shrubs. Bitterbrush and rabbitirush are often associated with this type.
Cominon grasses in this comnunity include slender wheatgrass, Letterman naedle-
grass, needle-and-thread grass, western wheatgrass, prairie junegrass and sedges.

Ponderogsa Pine

The Ponderosa Pine comrunity is found on benches and platesaus above the Pinyon/
Juniper Woodland. It is also found at the hzad of several draws in the lease

arez. Commonly associated with the pine are mount2in mahogany and menzanita.

Logging has occurred in many of the pine’'stends anc is centinuing. Larger
old-growth pine are being harvested. Pine regeneration is sparse and openings
created by harvesting are being invecded by mountzin mahogany, manzenita, &nd

- other shrubs.

Mauntain Shrub

This type is a combination of the scrub oak type and the curlyleaf mountain
mahogany type. These two species may occur as separate stands or growing to-
gether. Topographically, the mountain shrub type is found above the Pinyon/Juniper
Woodland and below the Aspen type.

Mixed Conifer

The Mixed Conifer type is fcund on steep north or gast aspects along Quitchupzh
Canyon and on the north side of Duncan Mountain. Wnite fir, Douglas fir, and
Ponderos2 pine are dominant in the overstory.

Ascen Type

Aspen communities are common above 8,500 Teet elevations on north and east
assacts end in scre swales at various @spects. Snmow accumulation appears to
be an imporizat factor in aspen disiribution. Uncerstory vegetation in this
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type is mainly shrubs and forbs. Snowberry, wild rose, chokecherry, willow,
and serviceherry are cotmon shrubs in the aspen type. Common forbs include
yarrou, meadow rue and osmorhiza (WESTECH, 1977). The only riparian vegetation
that is thougnt to occur on the progosed lease tract would be associated with
the spring located in the SELNWUNE: of Section 25.

Dr. Stanley K. Yelsh'cf Brigham Young University and Endangerad Plant Studies,
Inc., surveyed the proposed lease tract for the presence of threatened or endan-
gered plant specias. His survey concluded that none of the species currently
listed or reviewed were found in the area (see Appendix 2). Dr. Welsh indiceted
that the survey wes conducted during July and August when plants were at their
peak in growth and flowering.

2. Impacts of Coastal States Proposal -

Anproximataly one (1) acre of vegetation, mostly shrubs and forbs, would be re-
moved or destroysd as a result of drill pad consiruction and drilling access.

As has been the situaticn with similar.grilling activities in the area, this
disturbance would be temporary and vegetation could be brought back into produc-
tivity in 2-3 years.

Possible impacts resulting from subsidence include exposure of plant roots along
subsidence crevices resulting in plant mortality and the invasion of annual grasses

and forbs.

If the spring on the proposed lease area dries up as a result of surface sub-
sidence, vegetation surrounding the spring would die out and be replaced by 2
dryland vegetative type. Less than % acre of vegetation could be affected.

3. Impects.of Alternate Ownership

Vegetation would be disturbed cn 75-100 acres ¢f lend. Disturbance of arezs
used for haulage roads, mine sites, etc. would continue for the life of the mine.

- It would be 25 years before this land would be rehabiliteted. The remaindar of

the impects (those areas used for exploration drill sites and temporary access
roads) would be similar to Coastal States, and the land would be returned to
productive levels within 2-3 years after rehabilitation. Possible impacts from
subsidence would be the same.

I.  SOCIOECOHGHIC ' [
|
|

1. Existing Environment

In 1970, the population of Sevier County was 10,103 and presently it is esti-
mated at 14,742 (1980 Census). This county has experienced a sustained growth
in recent years. The nearest community to the Coastal States mine is Salina.
Salina, with a population of 1,998 (1980 Census) has a small shopping area, one

~ doctor 2 days a week, a medical clinic, its own water and sewage treatment system,

three local policzmen, an adequzte school system, and a volunteer fire department.
Presently, homes can be bougnt in Salina and its outlying eareas. Population growth
is expected to centinue in Sevier County as a result of increased mining and eco-
nontic ceveicoient. ‘ -
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The 1973 per capita income estimate for Sevier County was $3,584 which was below
the State average. The economy of Sevier County is primarily based on mining
(gypsum, clay, salt, and coal), agricultural procucts, and manufacturing.

_Ethnically and religiously, Sevier County communities are aimost entirely white
and mestly Hormon.

Richiield has -a new hozpital and 2 new county courthouse which serve Salina.
Salinz citizens, in anticipation of future growth, have extended the sewer
lines. The people want job opportunities in the erea largely because they
want their scns and daughters to remain in the area. Although availability of
nousing was once 2 major concern, units are nocw available.

2. Impscts of Coastal States Proposal

Coastal States would hire an additional 33 employees. It is anticipated that
these positions would be filled by the local population in Sevier, and perhaps,
Sanpete Counties.

The city and county tax base and total regional inccme 2ssociated with continued
coal mining would contribute to the Salina and genaral Sevier County business
economy. Incresses in the work force at the mine would increzse the total
regional income. '

These additional jobs would induce some of the local young people, who would
normally leave the area, to stay as well as providing acditional sources of

income for long-time residents. Support businesses such as food stores, gasoline
stations, restaurants, etc., would benefit since much of the anticipated additional
income would be spent locally. No significant hcusing shortages would be antici-
pated,

3._ Impzcts of Alternate Ownership

Socioeconomic impacts are difficult to define since no preposal fer another mine
in the area has been made. Therefore, the number of pecple and kinds of ecuip-
ment involved are not known. It can be assumed that the impacts would be similar
to other mines in the general area. Approximately 120-150 employees would be
involved. An undztermined number of "outsiders" would probably move into the
area bringing extra incomes and causing possible housing shortages. .

J.  HISTORY, ARCHAEQLOGY, AND PALECNTOLOGY

1. Existing Environ#ent

-

Mo significant archaeological or cultural sites have been identified in the
proposed lease area by archaeologists centracted by Coastal States (see Appen-
dix 3). Archaeclcgical values found in the area consist of three (3) lithic
scatiers. These do not represent significant scientific values. Ho National
Register Properties are found on the proposed lease area (Appendix 1 - Unsuita-
bility Study?

“
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Invertebrate fossils are . found in most of the stratigraphic units that comprise
the Masatch Platcau ccal ficld. Mumerous invertebrate fossils have been found
in the Emery Sandstone Member of the iMancos Shale. Poorly preserved fossil
plants have been collected from the Black Hawk Formation. Brackish water
fossils have been collected from the shale teds in the upper part of the Castle-
gate Sandstone llcmber of the ilesa Verde Group. No specific data on fossils
within the proposed arca are availadle (Spieker, 1931).

2. Impacts of Coastal States Proposal

Archaeological values consisting of lithic scatters cculd be encountered during
Coastal States' exploration drilling. The probability of destroying values
could be decreased by avoiding the three previously identified lithic scatters.
Paleontolegic resources would not be impacted by Coastal States' proposal.

3. Impacts of Alternate Ownership

Although site-specific, surface-disturbing activities associated with a new
mining operation have not been identified, the potential exists for enccuntering
archaeological values. It is anticipated that 75-100 acres of surface distur-
bance would occur. As with the Coastal States proposal, it is not anticipated
that paleontologic resources would be impacted.

K. PUBLIC HEALTH AND SAFETY

1. Existing Environment

A1l underground mining operations would be conducted in accordance with Federal
and State mining reculaticns. Only proven methods of cczl extraction wouid be
utilized. : :

2. Impacts of Coastal States Proposal

Coal truck traffic would increase from an averege of 11 trucks per hour to
12 trucks per hour for the life of the mine.

3. Impacts of Alternate Ownership

Truck traffic would be substantially increased should an alternate owner obtain
the lease. ‘ '

L. TIMBER MANAGEZMENT

1. Existing Environment

The major timber species on the proposed lease area is Pcnderosa pine. Commer-
cial stands occur on the flat benches in the area. The trees are generally of
Tow quality and cutting is limited to older, over-mature trees. These trees
arz harvested by local citizens for home heating. Aspen stands are also

found on tne proposad lezse tract and have been harvested for firewcod.

«
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. 2. Impacts of Coastal States Proposal

The timber rescurce on the proposed lease area would not be affected by Coastal
States' exploration progran.

3. Impacts of Alternate Ownership

Although sita-specific davelopments of an alternate owner are not known, the
timber rascuircz cculd be adversely affected should an alternate owner receive
the lessz. Tre possibie development of access roads and surface facilities on
the benches of the lease area could require removal of an undetermined amount of
timber. ' :

M. RANGE MANAGENZNT

1. Existing Environmant

The proposed lease area is located in the Quitchupah C & H Allotment, Fishlake
Mational Forest. The Allotment is presently managed under a rest-rotation
grazing management system. Range improvements on the proposed lease area in-
clude two stock watering ponds.

2. impacts of Coastal States Proposal

‘I’ Less than one (1) AUM would be temporarily lost as a result of Coastal Stztes'
expioration program. No existing rance improvements would be affected.

3. Impzcts of an Alternate Qwnsrship Froposel

An undetsrmined azmount of forage would be temporerily taken out of production
beceuse of the development of the access and haulece roads and new mine Tacili-
‘ties. However, assuming that 100 acres of Torage were tzken out ef production,
the result would be the loss of about 7 AUMs per vezr. This would constitute
3.7 percent of the total AUMs in the affected allotments,

N.  RECREATICH-AESTHETICS - VISUAL RESOURCE MANAGEMENT (VRM)

1. Existing Environmant

Recreational activities on the proposed lease area zre limited. The major
recreational activity is big game hunting, which occurs over a 1-month period
in the fall of each year. No developed recreation facilities are located on
the proposed lease area.

The entire area has been designated VR Class 3, Partial Retention, or Class 4,
Modification. The Fisnlake National Forest Salina Land Use Plan describes the
assthetic variety of the lease area as having mesa and canyon landforms of dis-
tinctive variety. Color variation is well stratified and adds greatly to the
landform varisty. Variztions in the vegetative patterns range frcm sagebrush

. mesas to thz pine covered sdges and mahogany sloges. -Mater features are minor,
lecated mainlvy in the cznyons. The m2sa rim and ceep cinyons can be seen as
background froa Cog Yalley. No VRid Class I areas exist in the aree (Appendix 1 -
Unsuitability Study).
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2. Impacts of Coastal States Proposel

No impacts would occur as a result of Coastal State's exploration activities.
Lease issuance would not interfere with hunting activities in the area.

3. Impacts of Alternats Ownership

The surface Tacilities associatad with alternate ownership could affect the
aesthetic quality of the area. The building of access rozds onto the leese

‘are2 and the constructicn of new surface mining facilities would be intrusions

on the existing assthetic qualities. 7Z-100 acres of surface disturbance could
be expected. It is not known how much, 1T any, interference with hunting activi-
ties would occur if the lease was issued to an alternate owner.

0.  TRANSPQRTATION

1. Existing Envirorment

Access to the propcsed lease area is provided by the Convulsion Canyon Road,

a paved road wnich leads from Interstata 70 to Coastal States' existing mine.
Access to the surface of the proposed lezse tract is provided by Forest Service
mainteined roads. A low-standard dirt road traverses the east and northern edge
of the proposed lease tract. .

The Ceonvulsion Canyon Road is utilized Tor moving all materials to the existing’
mine end hauling the coal from the mine. .

Coal is hauled by truck to railrcad sidings in Salina and Levan, Utah and to
various censumers throughcut the Intermcuntain Area.

A1l roeds used for coal hzulege are maintained by county and state road degart-
ments. The usace tex paid by the verious coal heulers pays for a portion of the

"maintsznance.

2. Impeacis of Coastal States Proposal

Frequency of truck travel would be increased from 11 trucks per hour ta 12

trucks per hour, which represents an increase of about 9 percent in coal trans-
portation tratvfic. This figure assumes that a production level of 2.8 million
tons per year is reached and maintained. The trucks would run 5 days a week,

21 hours a day. The additional truck will not necessitate additional maintenance

of existing roads.

3. Impacts of Alternate Ownership

The impacts of coal transportation frcm a new mine would depend largely upon the
access proposed to the new mine portél end mine production rates, both of which
are currently unknown, It is assumed, however, that if production rates ars ane-
third those of Coastal States', coal haulage recuiremants weuld be 4 trucks per

hour.
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P.  RESEARCH, ADHIMISTRATION AND SPECIAL USES

1. Existing Environment

Mo administration or special use sites exist on the proposed lease tract (Appen-
dix 1 - Unsuitability Study). An administrative study area covering about 40
acres is immediaialy southeast of the proposed lease area. It is on Coastal
States' existing Federal Teazse and consists of contour trenching on the west side
o¥ Little Duncan iountain, The study was initiated a number of years ago to

reduce erosion and stop gully expansion.

2. mpacts ov Coactal States Proposal

No impacts would be anticipated.

3. Impacis of Alternate Ownarship

No impacts would be &nticipated.

Q. WILDERHESS AND ROADLESS AREAS

1. Existinc Environment

The Forest Service roadless area review and evaluation (RARE II), was the process
used to determine which of the inventoried roadless areas should be: 1) recom-
mended to Congress for inclusion in the Keticnal YWildernsss Preservation System;
2) managad for non-wildernsss uses; or 3) require further planning before a
resolveble decision can be madas. '

Due to existing intrusions, such as regularly meintained roads, permanent sur-
face structures, etc., no RARE II arcas were identified in or near the prezcsed

Tezse area on the Fishlake National Forest (Appendix 1 - Unsuitability Study).

tes Pronosal

i

2. lmpacts of Coastal St

No impacts are anticipated.

3. Impacts of Alternate Qwnership

No impacts are anticipated.
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CHAPTER IV
POSSIBLE MITIGATING OR ENHANCING MEASURES

A.  GEOLOGY AND TOPOGRAPHY

1. Coastal States Proposal and Alternate Ownership

Coastal States has a subsidence monitoring program that will be expanded to
the new lease tract, thus no additional mitigating measures have been developed

for their proposal.

In case of alternate ownership, the lTessee would be required to monitor the
area for subsidence. ‘

B. MINERAL RESOURCES

1. Coastal States Proposal and Alternate Ownership

Coordination between the 0il and gas and the coal Tessee would be necessary if
exploration drilling is proposed on the coal lease area.

C.  HYDROLOGY

1. ~Coastal States Proposal

t

Hydrological monitoring stations would remain in operation so that effects of
subsidence or mine discharge could be evaluated on & continuing basis. If
Coastal States' existing monitoring program did not cover the application area,
it would be expanded to cover the aresz.

2. Alternate Qwnership

The lessee would be required to establish, in conjunction with Coastal States'
existing system, an appropriate hydrological monitoring system to measure possible
effects of mining on water sources in the area. Mine water or solid and liquid
waste would not be discharged unless it meets the quality standards required by
the State of Utah (Title 73141, et al) or EPA, whichever 1is applicable.

. D, SOILS

1. Coastal States Proposal and Alternate Ownership

A1l suitable topsoil on disturbed areas, i.e., exploration drill pads, new
road construction areas and lands covered by surface structures would be
properly stockpiled for reuse when operations in the area are completed.
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A1l disturbed arcas would be restored to the original contours using stock-
piled topsoil. Tie sitss would then be revegetated with a plant species mixture
specified by the surface management agency. Timing and method of revegetation
would also be determined by the surface managementi agency. In aod1L1on, any
firnroved roads would be established along natural terrain to abate erosion.

Reads would ba appropriately water barred as specified by the surface manage-

ment agancy.

E. CLIMATE, AIR QUALITY. NOISE

1. Coastal Stactes Proposal

Mo mitigatirg measures have been developed.

2. Alternate Cunarship

If major haulage roads are not paved, appropriate methods would be utilized to
abate dust.

F. FIRE
1

Coastal States Proposal and Alternate Cwnership

During exploration activities, proper fire fighting equipment such as shovels
ard pulaskis would te available at all times. Waste material would be disposed

of in accorcdance with epplicable State and Federal regulations.

G. FISH AND WILDLIFE

1. Coastz] States Prcposal and Alternate Ownership

The lease holder would provide a wildiite biologist who is qualified and apgroved
by the eppropriete federal official to provide additional rzptor surveys in buiier
zones adjacent to the lease with emphasis on ¢liff dwelling spccies arcund Con-
vulsion and Quitcnupah Canyons.

No surface disturbance would be allowed along the cllffs that would impact c11ff
dwelling raptors.

A1l disturbed areas would be rehabilitated to restore native habitat conditions
as specified by the surface management agency.

In order to protect wintering and calving elk, exploration activities would
have to be conducted after June and compieted by November. ’

H.  VEGETATION

1. Coastal States Proposal and Alternate QOwnership

The applicant would provide a botenist who is qualified and &poroved ty the
appropriate fegeral officiel to survey for thre:ztensd and endangered flora.
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The botanist would intensively survey all areas to be disturbed and designate
those arcas in which no disturbance would be permitted. The botenist would be
available, as neceded, during surface disturbance activities.

A1l disturbad areas weould be revegetated with species specified by the surface
management agency. All stockpiled Lopso11 should be replaced on disturbad

arcas prior to reseeding.

I. SOCICEZCONQHICS

1. Coastal States Prconosal znd Alternate Cuwnership
Mo mitigating m2asures have been developed.

J.  HISTORY, ARCHAEQLOGY, AWD PALEGIHTOLOGY

1. Coastal States Procosal and Altsrnate Cwnership

The apolicant would provide a qualified archeeologist who would be subject
to approval by the appropriate federal official. The archaeclogist would
intensively survey the area prior to any surface disturbance. An approved
archaeologist would be available, as needed, during surface disturbance.
If the archaeologist determines that cultural values would be disturbed,
construction would not procead until appropriate action cculd be taken.

The lease owner would be reguired to complete a 50% intensive.archaeological
suryey for those areas in wnich their mine plan recognizes as pradicted sub-
sidence areas.

The &pplicant would provide a qualified paleontologist who would be subject

to approval by the aoproor1ate federal official. The paieontologist would
conduct an intensive survey of all areas to be disturbed. An apcroved paleon-
. tologist would be aveilzbe, as needsd, during surface disturbance. If the
paleontological values would be disturbed, construction would be halted until
apprepriate action would be taken,

K. PUBLIC HEALTH AND SAFETY

1. Coastal States Proposal

Coastal States would be required to continue to monitor mine discharge and
meet state and federal regqulations.

2. Alternate Ownership

The applicant weuld cemply with all federal, state, and locel regulations per-
taining to air and water quality control, As mining progresses below the water
table, it is anticipated thet it would be necessary io pump ground water out

of the mine and dischercz it to the surface. If such discharge is necessary,
the op=rator would apoly Tor a permit, and would monitor the discharge as
requirzd by the permit. Sanitary weste disposal would conterm to state codes.
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L. TIHZER RAMAGEMENT

1. Coastal States Prooosal

No mitigating measures have been developed.

2. Alterpate Qunership

Sites of surface disturbance such as access roads, drill pads and permanent
surface facilities would be located so as to avoid timber stands.

M. RANGE HAMAGEMENT

1, Coastal States Proposal and Alternate Ownership

If the existing stock watering ponds are destroyed by surface facilities
or subsidence, supplemental water sources will be provided.

N.  RECREATICH - AESTHETICS - VISUAL RESOURCE MANAGEMENT

1. Cocstal States Prooosal

Disturbance of surface Yands would be Timited to areas required for drill pad
construction during exploration drilling.

2. Alternate Cuwnershin

Disturtances of surface Tands would be 1imited to ereas required for construc-
tion of building, structures, mine periel opening, and w~asts disposal.

Restoraticn work on the lezse area would include seziirz of the mine openings
with perinanent, noncumbustible seals approved by MESA e-d4 US3S. Mine openings
would be szaled and covered with ear:h end rock to the zriginal contours or as
neer to that as practical. Exczvetions at the mine ope-ings would be coversd
with earih anc rock to the natura] angie of repose. Thz fiiis would be revege-
tated as recommended by the land management agency.

0. TRANSPORTATION -

1. Coastal States Proposal and Alternate Qunershio

No mitigating measures have been developed.

P.  RESEAPCH, ADMINISTRATION, AND SPECIAL USES -

1. Coastal States Prooosal and Alternate Qwnershiz

No mitigating measures have been developed,

Q. WILDERNESS AND ROADLESS ARZAS

1. Coestal Siatss Prcoosal and Alternate Qunershiz

No mitigating measures have been developed.




CHAPTER V
L IRPACTS‘HHICH CANNOT BE AVOIDED SHOULD THE PROPOSAL
BE IMPLEMENTED OR AW ALTERMATE QWHERSHIP OCCUR

bt
o
.3

ERS

*

A.  GzOLOGY AND TOPOGRAPHY

1. Ccastal States Proposal

Subsidznce would occur on approximately 578 acres (50 percent of the propesed
lease area)., Subsicence (up to 9 feet) has occurred over Coastal States'
existing mine workings. However, the only obvious surface manifestations are
surface fracturzs in the vicinity o7 East Sopring Canyon. Individual displace-
ments along these fractures are usually less than 1 foot vertically and in width.

Surface deforimaticn on the propesed Tease area would probably be expressed as
surface Tracturas above the arees of mining activities. Formation of tension
cracks would eppezr @ few months after mining. Cempression bulges and anti-
clines would appezr about ls to 2 years after completion of mining. Additional
formation of tension cracks as the surface subsides to a final profile would
occur several yezrs after completicn of mining. In addition, there would be a
slight recduction in elevation of the propcsed iease area.

2. Alternate Cwnership

The adverse impacts of aliernate ownership wouid be similar to those described
above. 7fects on topogrzphy would be dependent upon location of facilities
and mining methods used, Subsicence would occur on verious portions of trz
proposed iease area 1n reletion to mining metnods used and the amount of ccal

removed.

- B.  MIiizRAL RESQURCES

1. Coastal States Proposél

a. Coal - Approximately 13.8 million tons would be mined during
the 1ife of the lease at 50 percent recovery rate. The remaining coal would
be permenently lost.

b. 0i1 and Gas - The sedimentary units that have produced oil and
gas in the YWasatcn Plateau lie more than 3,000 feet below the coal of the
Upper Hiawatha bed. A1though there would be no conflict between the two re-
sources, future wildcat wells that mzy be drilled on the lease area may requ1re
speciel metheds of drilling and cosrdination with Coestal States to avoid mining
operztions. ' '

c. QOther Minerzl Resourcss - No adverse impacts are anticipated.
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2. Alternate Ownership

a. ~ Loal - Recovery rate of coal reserves on the proposed lease
tract vould be dependent upon the mining plan and mining techniques. Coal
not mined would be lost. Hormal uncerground recovery rates range from 45
to 50 percent of inplace reserves. A lower recovery rate would result from
the nccessity to leave barrier pillars between Coastal States' operation and

the new mine.

b. 0i1 and Gas - Adverse impacts associated with alternate owner-
ship would be similai to those analyzed for the Coastal States proposal.

c. Other Mineral Rescurces - No adverse impacts are anticipated.

C.  HYDROLOGY

1. Coastal States Proposal

Subsidence after mining could break a 20-feot thick bentonitic shale aquiclude
above the coel seam providing additional avenues for hydraulic connection of
water bearing zones. Mater zones in the area are fresh; however, the creation
of additional avenuss for water movement increases the potential for raising
the dissolved solids concentrations in the water, reducing water quality.

The flow of ore upland spring may be lost or reduced. The spring has no
idemtified uses, and is not.essential to livestock.or wildlife because of other
water sources. ' : .

2. Alternate Cwnershio

£

Environmental effects on surface and subsurface hydrclicgy would be similar

to those associated with the Coastal States proposal. The additional surface
disturbznce associated with develosing new mine fecilities, heaulage reads,
etc. (epproximately 75 - 100 acres) would increase potential ior runoff.
Intensity and signiTicance woulcd cepend on the location of the disturbances.

D.  SOILS

1. Coastal States Proposal

Impacts associated with the exploration progrem are temporary and can be miti-
gated in 2-3 years. No prime or unique farmlands, floodplains, or alluvial

valley flcors exist on the proposed lease tract.

2. Alternate Qwnership

Between 75-100 acres of surface disturbance is anticipated should alternate

ownership and development of the lease occur. Part of this disturbance would
be short-lived and the remaincder would extend for the duration of the mining
activities. Long-term impacts incluce haulage roads, surface facilities, and
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power transmission lines. Increased erosion at construction sites could not be
avoided during the period of soil exposure, particularly during intense rain-
storms. Studies in th2 area indicate that approximately 1.5 to 4.0 cubic yards
per acre per year cculd be eroced during the period of soil exposure. This is

an increase of 1.0 to 3.0 cubic yards above the natural rate of erosion (Pacific
Southwest Interagency Conmittee System, 1968). After rehabilitation is completed,
erosion rates would decline to neer normal levels. Normal productivity of dis-
turbed and occupied soils would be lost for the duration of the disturbance.

E. CLIMATE. AIR QUALITY, AND NOISE

1. Coastal States Propocsal

Limited reduction in local air quality (particulate matter) could be anticipated
during exploration activities. Trucks would continue to produce exhaust emissions
at slightly increased rates as coal truck trarfic would increase from an average
of 11 to 12 trucks per hour. _

2. Alternate Ownership

Undetermined reductions in air quality could be anticipated during all pheses
of mine development, including road and powerline construction onto the pro-
posed lease area, the construction of surface facilities, and exploratory
drilling activities. Haulage of coal from the new mine would produce addi-
tional amounts of noise, dust, &nd engine emissions. All phases of new mine
developmant would increase noise levels in tne &rea an undetermined degree.

F. FIRE

1, Coastal Stetes Proposal

No adverse impacts are anticipated.

2. Alternete Qunership

The possibility of man-caused fires would increase 2s a result of men and equip-
ment working in the area. These additional people would be in the proposed lease
area for up to 25 years. They would also provide earlier detection of fires
started by man or nature. _

G. FISH AND WILDLIFE

1. Coastal States Proposal

Big game hichway mortality could not be avoided and the mortality associated
with the propcsed action would continue for the extended 1ife of the mine.

Deer hignway mortality on the nighway between the mine and Levan could increase
by 9 percent or 9 deer annually.

The two month expleratory drilling program would temporarily displace deer use.

Drill pad constructiion and eccess routes couid cause the loss of up to an acre
of vegetation utiiized by wiidlife. -
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Impacts to bald or golden eagles which may occur in the area can be successfully
mitigzted by those wicasures indicated in Chapter 4.

2. Alternate Qunership

Vegetation could be disturbed and removed on 75-100 acres, resulting in loss
of dear and elk range. Lost cerrying capacity for deer would range from 7 to
25 deer annually. Uildlite populations would be reducec in those areas
imnediately surrounding areas of heavy and sustained activity.

Increased wildlife highway mortality of up to 3 deer annually could not be
avoided and weuld continue for the liTe of the mine. T

H.  VEGETATIQN

1. Coastzl States Proposal

Impacts associated with the loss of vegetation during the exploration program
can be successfully mitigated.

2. Alternzte Ownershio

Vegetation would te disturbed or removed from all areas where exploratory drill-
- ing vould occur and where permanent surface facilities would be Tocated. This
could result in 75 to 100 acres of disturbance. Much of the vegetation Toss
would extend for the life of the mine. ' :

The probability of encountering possible threatened or endangered plant scecies

would be enhanced with increesed soil disturbance. Howsver, iT proper clearances

are made, damage to these species cculd be aveiced.

I.  SOCIQECCIONICS

1. Coastal Steztes Probosa]

The city and county tax base and total regional income associated with continued
coal mining would contribute to the Salina and Sevier County business economy,
thus creating beneficial impacts. Increases in the work force at the mine would

increase the total regional income.

These additional jobs would induce some of the local young people, who would
normally leave the area, to stay as well as providing additional sources of
income for long-time residents. Support businesses such as food stores, gasoline
stations, restaurants, etc., would benefit since moch of the anticipated addi-
tional income would be spent locally. No significant housing shortages would

be anticipated.

2. Alternate Ownership

Beneficial socicecenomic impacts are difficult to define since ro proposal for
grothsr mine in th2 &rea hes been mads. Trarefore, the number of pecple and kinds
of equipment involved are not kncwn. It can be assumed that the impacts would b
similar to other mines in the general area; approximately 120 - 150 employees
would be involved.
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J.  HISTORY, ARCHACOLCSY, AND PALEONTOLOGY

1. Coast2l States Proposal

Preper clearances made pr10r to surface disturbing activities would protect
cultural values which otherwise could be damaged or destroyed

2. Alternate Qwnership

Proper clearances mada prior to surface disturbing activities would protect
cultural values which otherwise could be damaged or destroyed.

K.  PUBLIC HEALTH AND SAFETY

1. Coastal States Proposal and Alternate Ownership

No adverse impacts are anticipated.

1. Coastal States Procosal and A1tnrncfe Ownership

I

The extensive surface disturbing activities associated with aiternate ownership
would probably reguire the removel of some timber species. Ho adverse impacts
are anticipated with Coastal States' proposal.

H. RANGE MANAGENMENT

1. Coastal States Proposal and Alternate Owrership

Impacts associeted with Coastal Stetes' expleretion progrzm ceén be successfully
mitigated, '

An undetermined amount of forege woula be teken out of producticn as a result

of construction of new haul roads, mine facilities, etc. by an alternate lessee.

Assuming that 100 acres of forage were taken out of production, the result would

be the loss of about 7 AUMs annually, which represents approximately 3.7 percent

of the allotments afiected. Two range improvements could be destroyed by surface
facilities of an alternate owner.

N.  RECREATION - AESTHETICS - VISUAL RESQURCE MANAGEMENT

1. Coastal States Proposal

Mo adverse impacts are anticipated.

2. Alternate Qunership

Activity associzted with alternate ownership would affect the zesthetic quality
of the ar2a by suilding access routes onto the lease area and the construction
0F new suriice mining fecilities. )

impects on hunting activitiss could be miticated.
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CHAPTER VI

RELATIONSHIP BETWEEN SHORT-TERM USE OF MEN'S
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT
OF "LONG-TERM PRODUCTIVITY

Subsidence and surface fractures would be permanent surface deformation features
directly related to mining. Approximately 578 acres would be subject to sub-
sidence. Proposed mining activities and resultant subsidence may preclude the
placing of any permanent structures on the lands that are predicted to subside.

Soils disturbed by the expanded mining activities (one (1) acre for Coastal
States or 75-100 acres for alternate ownership) would be taken out of vegetative
production and committed to mining activities. Duration would.range from a
single growing season (associated with exploration activities) to a longer term
loss resulting from construction of haulage roads, surface facilities, etc.
which would be associated with alternate ownership. Those lands which could be
revegétated would eventually return to previous production levels.

Development of possible 0il and gas reserves on the proposed lease area may be
made difficult by extraction of the coal. Coordination efforts between inter-

ested parties would be necessary.

Coastal States would hire an additional 33 employees in the near future. The
city and county tax base and total regional income associated with expanded
mining would contribute to the Salina and Sevier County business econcmy. It
is assumed that under an alternate owner, approximetely 120-150 employees would
be required. Some of these would be brought into the area.

The purpose of the proposed action is to provide a supply of coal for the
generation of electricity and other industrial uses. The use and commit-
ment of about 27.7 million tons of coal (13.8 million tons recoverable, the
remainder unrecoverable) involves a tradeoff between sresently needed cozl
and other energy resources, some of which are in short supply. The use of
this coal would help alleviate short-term energy demands and would constitute
utilization of a natural resource, thus contribution towards the nation’s

self-sufficiency in energy.

Coal extraction represents an immediate commitment of the resource. Improve-
ment in underground mining techniques, resulting in greater recovery rates than
experienced at the present, can be expected in.the future.

Visual qualities of the area would be impacted from alternate development
disturbances. The extent would depend on the development proposal of an
alternate owner. :
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CHAPTER V11 |
IRNEVERSIDLE AMD IRRETRIZVABLE COiwilTHENTS OF RESOURCES

A.  GEQOLOGY AilD TOFGERAFHY

1. Coastal States Proposal

Mining the lease arez follewing the issuance of a lease would result in the
irreversitie and irretrievable ccommitment of 578 acres (50 percent of the
proposad lease area) to subsidence. Subsiczance would be expressed as tension
cracks on the ground surface. Such tension cracks most likely would not be
expected to exceed 1 fooi, either vertically or in width. In addition, there
vould be a slight reduction in elevation on those areas thei do subside.

0

2. Alternate Oumership

Irreversible and irretrievable comnitments of resources would be similar to
those described for the Coastal States proposal.

B. Mineral Resources

1. Coastal States Preoosal

The proposal would reguire the irretrievable commitment of 13.8 million ton$

of coal at 50 percent recovery rete. The remzining 50 percent, or 13.8 million
tons of coal would bes permanently lost for use bscause of its insccessibility
afier mining of the recoverable coal.

2. Alternate Qunership

Alternate ownership would result in the irretrievable commitrent of coel at a
recovery rete of 45 to 50 percent. The rameining cozl would be permenently
unavaileble for use because of the nesd to Tezve berrier piilars between Cozstel

Stetes' operation and a new mine.
C. HY2ROLOGY

1. Coastal States Proposal

Subsidence may cause the irretrievable loss of flow from one local upland

- spring. The Tikelihood of this occurring cannot be accurately predicted as
it is unknown whether this spring may heal itself and again estzblish normal
or near-normal flows.

2. Alternate Qwnership

A similar irretrievable cormitment of water resources may occur, as indicated
for the Coastal Stztes' propecsal.



G.  RECREATION - AESTHETICS - VISUAL RESQURCE MANAGEMENT

1. Coastal States Proposal

No significant irretrievable or irreversible commitments of recreation and
aesthetic resources would occur.

2. Alternate Ownership

Irretrievable or irreversible commitment of resources could only be determined
when an alternate owner submits an operating plan.

H.  WILDERNESS AND ROADLESS AREAS

1. Coastal States Proposal and Alternate Ownership

No irretrievable or irreversible commitment of wilderness or roadless values
would occur. ' :
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CHAPTER VIII
NO ACTIGH ALTERWATIVE

Adonticn of this alternative would preclude mining the coal on the proposed
lezse area at this time. '

Selaction of this alternative would not result in any additional impacts on
biological or physical cemponents of the environment over and above those
currently occuirring in connection with existing operations and uses in the

area. -

Adverse impacts on the social economic ccmponent of the environment would
occur. Coastal States indicates that should they be unable to obtain the
proposed lease tract, they will prepare plans for phased cutbacks in pro-
ductinn and employmant. These cutbacks, if necessary, would 1ikely begin
befors mid-1981, and, if carried out, would eliminate approximately one
miilion tons of annual production, and correspondingly, about 100 jobs by
mid-1¢82. The elimination of 100 jobs would have a severe impact on the
eccnsmy of Sevier County. e :

The trimming of one million tons of production from Coastal States mine would
ceuse disruptions in- the market place. Such disruptions would force Coastal's

existing cusiomers to seek other sources of coal.

The no zction alternative would not create a bypass situation resulting in the
permznent loss of the use of the coal in the emergency lease area.
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CHAPTER IX
RECORD CF INVOLVEMENT

During review of the lease application, applicztion of the unsuitebility cri-
teria, and preparation of this environmental assessment, the foliowing were
consulted:

U.S. Geological Survey - Evaluated Coastal States' application and stated that
They cia meet wne emergency leasing criteria. USGS also reviewed and commented
on the draft environmental assessment.

Utzh Divisicn of Wildlife Resources - Provided input into the unsuitability study.

U.S. Fish and Yildlife Service - Provided input into the unsuitability study.

State of Utah, Office of the Governor - Governor Matheson recommended that the
proposed lease should be issued.

A Public tzeting snd Hearing on the tnvironmental Assessment and the application
of the unsuitability criteria was held on February 10, 1881 in Richfield, Utzh.
Personnsl frem the Fishiake Netional Forest conducted the Public Meeting and
presented information on the proposed lease and the results of application of
the unsuitebility criteria. Max Mielson, BLM - Uteh State Office, conducted

the Pudlic Hearing. : :

Fourteen individuzls attended the meeting and hezring. A1l attencees represented
goverrmental egencies and industry. HNo adverse rezction to the croposed legse
or any anticipated environmental impects were expressed at the meeting, anc no

one presented any comments during the public hearing.
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APPENDIX 1

APPLICATION OF THE COAL UNSUITABILITY CRITERIA

AS REQUIRED BY 43 CFR 3461
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foastal States Energy Comp;ny (CSE)

5 Greenway Plaza, fast Houston, Texas 77046 has made recuest for a Federal
coal lease on lands administered by the Fishlake National Forest.

CSE has made application for lease under the authority of 43 CFR 3425 for
1,158.05 acres of cpen Federal coal lands. The lands applied for are ad-
jacent to CSE's active underground coal mine in Convulsion Canyon, Sevier
" County, Utah. All mining activity would be underground.

Coastal States' leese application was evaluated by the B8LM and USGS in
October and November, 1980, and was found to meet the emergency leasing

"~ criteria outlined in 43 CFR 3425.1-4, The Utah State Office of the BLM
recommended that the acreage reguested be put up for lease pending

" application of the unsuitability criteria for coal mining and preparation
of an environmental assessment record/technical examination. This is
currently being done in a cooperative effort: betheen the Richfield District
BLM and the Fishlake National Forest,

The area is: T21S, Reg, S.L.M. (SEE ENCLOSED MAP)
Sections 25 A1 o
Section 36 M

T21S, R5E, S.L.M.
Section 30, Lots 2, 3, & 4, Wi SEX
Containing 1158.05 acres.

Directions for application of the ccal unsuitability criteria are set forth
in £3 CFR part 3450. These d1rec+1o"s have been followed in assessing lands
unsuitable fer all or certain stipulzied methods of coal mining.

Fach criterion as cdefined in the Federal Reaister 43 CFR 3461.1, effective
July 19, 1979, is presented first fo;1ovec by analysis. Exceptions are
discussed .»ﬂre apnlicable. :

Criterion No. 1:

A1l Federal lands included in the following land systems or categories shall
be considered unsuitable: National Park System, National Wildlife Refuge
System, National System of Trails, National Wilderness Preservation System,
National Wild and Scenic Rivers System, National Recreation Areas, lands
acquired with money derived from the land and Water Conservation Fund,
National Fores*s, and Federal lands in incorporated cities, towns and
villages. All Federal Lands which are recommended for inclusion in any of
the above systems or categories by the administration in legislative
proposals submitted to the Congress or which are recuired by statue to be
studied for inclusion in such systems or categories shall be considered
unsuitable.

There are no National Park Systems, National Wildlife Refuge Systems,
Rational Systems of Trails, National Wilderness Protection Systems, Nationa)
Wild and Scenic Rivers Systems, National Recreation Areas, lands acquired
with money derived from the Land and Water Conservation Fund or Federal lands
in incorporated cities, towns, and villages within the requested lease area.
However the lease request is for Federal lands administered by the Fishlake
National Forest.
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Exceptions:

The Secretary of Agriculture has found no significant recreational, timber,
economic, or other values within Fishlake National Forest which may be
incompatible with a lease. Therefore, land within the Fishlake National
Forest may be considered as suitable for future coal lease consideration
pending assessment of all the criteria (Salina Land Use Plan, 1975).

Criterion-No. 2: -

Federal lands that are within rights-of-way or easements or within
surface l1gsases for residential, commercial, industrial, or other
public purposes, or for agricultural crop production on Federally
owned surface shall be considered unsuitable. :

.There are no r%ghts-of~Ways, easements, leases for residential, commercial,
industrial or other publi¢ purpose, or for agriculture crop production on
‘the land requested for lease. (See Criterion 3 for Road Right-of-Yays).

Criterion No. 3:

Federal lands affected by section 522(e)(4) and (5) of the Surface
Mining Control and Reclamation Act of 1977 shall be considered
unsuitable. This includes lands within 100 feet of the outside line
of the right-bf-way of a public road or within 100 feet of a cemetery,
or within 300 feet of any public building, school, church, community
or institutional building or public park or within 300 feet of an
occupied dwelling. : : : :

There are no known cemeteries, public buildings, schools, churches, community
or institutional buildings, or public parks within the requested lease area.
Forest road #40007 (Duncan Mountain Road) crosses the requestied lease area,
"Tris road and all land within 100 feet of either side of this road is
considered unsuitable. -

Exemption:

Underground mining may be permitted because surface disturbance, i.e.
subsidence and tension cracks, can be repaired to a standard equal to or-
better than the existing road condition. Underground mining is allowed
_pursuant to section 3461.2 of the criteria.

Criterion No. 4:

Federal lands designated as wilderness study areas shall be considered
unsuitable while under review by the Administration and the Congress
for possible wilderness designation. For any Federal land which is to
be leased or mined prior to completion of the wilderness inventory by

" the surface management agency, the environmental assessment or impact

~statement on the lease sale or mine plan shall consider whether the
Tand possesses the characteristics of a wilderness study area. If the
finding is affirmative, the land shall be considered unsuitable unless
jssuance of noncompetitive coal leases and mining on leases is authorized
und§g7§he Wilderness Act and the Federal Land Policy and Management Act
of .



-3-

. There are no proposed or designated wilderness study areas within the
requested lease area. (Forest Service RARE II, 1979). - -

Criteéion No. 5:

Scenic Federal lands désignated by visual resource management (VRM)
analysis as Class 1 (an area of outstanding scenic quality or high
visual sensitivity) but not currently on the National Register of
Natural Landmarks shall be considered unsuitable., A lease may be
issued if the surface management agency determines that surface coal
mining operations will not significantly diminish.or adversely affect
the scenic quality of the designated area:

There are no lands Tisted as VRM Class I within the requested lease
area. (Salima Land Use Plan, 1976).

Criterion No. 6:

Federal lands under permit by the surface management agency and being

used for scientific studies involving food or fiber production, natural

resources, or technology demonstrations and experiments shall be

considered unsuitable for the duration of the study, demonstration or

experiment, except where mining could be conducted in such a way as

to enhance or not jeopardize the purposes of the study, as determined

- by the surface management agency, or where the principal scientific

‘ user or agency gives written concurrence to all or certain metheds or

mining. : :

There are no lends within the lease requested area that are being used
for scientific studies involving food or fiber production, natural
resource or technology demonstrations, {Salina Land Use Plan, 1976):

s Criterion No. 7:

A1l districts, sites, buildings, structures, and otjects of historic,

_ architectural, archeological, or cultural significance on Federal Tands
which are included in or eligible for inclusion in the National Register
of Historic Places, and an appropriate buffer zone around the outside
boundary of the designated property (to protect the inherent values of
the property that makes it eligible for listing in the Mational Register)
as determined by the surface management agency in consultation with the
Advisory Council on Historic Preservation and the State Historic

_ Preservation Office shall be considered unsuitable.,

There are no known districts, sites buildings, structures, and-objects of
historic, architectural, archeological, or cultural significance on Federal
lands which are included or eligible for inclusion in the National Register
of Historic Places.

. Criterion No. 8:

Federal lands designated as natural areas or National Natural Landmarks
shall be considered unsuitable,

There are no Federal lands designated as natural areas or as National Natural
Landmarks within the lease request area, (Salina Land Use Plan, 1976).
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Criterion No. 9:

.Federally designated critical habitat for threatened or endangered plant
and animal species, and habitat for Federal threatened or endangered
species which is determined by the U.S. Fish and Wildlife Service (USFWS)
and the surface management agency to be of essential value and where thé ™
presence of threatened or endangered species has been scientifically
documented, shall be considered unsuitable.

There are no Feder511y-designated critical habitats for threatened and
endangered plant and animal species. (White, USFWS, 1981).

Criterion No. 10:

Federal 1ands'containiﬁg habitat determined to be critical or essential
for plant or animal ,species listed by a state pursuant to state law as
endangered or threatened shall be considered unsuitable. '

The State of Utah, Division of Wildlife Resources (UDWR), considers the
Federal threatened and endangered 1ist to be adequate (Coffeen, 1981).

Criterion No. 11:

A bald or golden eagle nest or site on Federal lands that is determined
to be active and appropriate buffer zone of land around the nest site
" shall be considered unsuitable. "Consideration of availability of
habitat for prey species and of terrain shall be included in ‘the
determination of buffer zones. Buffer zones shall be determined in
consultation with the USFUS. '

There are no known active bald or golden eagle nest sites on the lease |
request area. :

Criterion No. 12:

3ald and Golden Eagle roost and concentration areas on Federal lands
used during migration and wintering shall be considered unsuitable.

There are no known Golden Eagle roost and concentration areas on the lease
request area.

Criterion No. 13: -

Federal lands containing a falcon (excluding kestrel) cliff nesting

site with an active nest and a buffer zone of Federal land around the _
nest site shall be considered unsuitable. Consideration of availability
of habitat for prey species and of terrain shall be included in the
determination of buffer zones. Ruffer zones shall be determined in

consultation with the USFuS,

There are no known active falcon nest sites within the lease request area,
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‘Criterion No. 14:

‘Federal lands which are high priority habitat for migratory bird
species of high Federal interest on a regional or national basis, as
cetermined jointly by the surface management agency and. the USFWS.
-shall be considered unsuitable, -

"The m1gratony species of high Federal 1nterest that are present on the
"proposed lease area are: Western bluebird, Flammulated Owl, Ferruginious

hawk, Coopers hawk, and Golden Eagle. There.1s no known pr10r1ty habitat
for these species in the area. o R

“Underground mining w111 not cause adverse impacts on these species of high
- Federal interest.

- Criterion No. 15:

Federal lands which the surface management agency and the state
Jointly agree are fish and wildlife habitat for resident species of
high interest to the state and which are essential for maintaining
these priority wildlife species shall be considered unsuitable.
Examples of such lands which serve a critical function for the species

involved include:

(1) Active‘dancihg and strutting grounds for sage grouse,
sharp-tailed grouse, and prairie chicken,

(1i) Winter ranges most critical for deer, ante1ope and elk; “and

(111) Migration corridors for elk.

A lease may be issued if, after consultation with the state, the surface
management agency determines that all or certain stipulated methods of
coal mining will not have a significant 1ong ~-term impact on the species
being proLected

The lease area has 116 species of special interest to the State of Utah.
The following areas have been identified by the Forest Service as of
essential habitat due to their dependent use by w11d11fe for feeding,
reproduction and wintering.

1. Cliff areas associated with raptor nest. (Quitchumpah Canyon-
. Convulsion Canyon). :

2. A1l perennial and ephemeral water sources cwparxan habitat within a
0.5 mile buffer zone on each side of riparian habitat...........
(Quitchumpah Canyon).

3. The requested lTease area is in a location designated cr1t1ca1 elk
winter range by the Forest Service and UDWR-and is unsu1tab1e

The Forest Service and UDWR have determined that underground mining will not .

cause adverse impacts to the elk. The lease should stipulate no surface
occupancy during winter time while elk use the area. This is normally
November thru May. Any causal use or other surface activity done by the
lessee at a time when elk are wintering on the proposed lease will require
authorwzatwon from the Forest Service.

£ .
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. Criterion No. 16:

Federal Tands in riverine, coastal, and special floodplains (100-year
recurrence interval) shall be considered unsuitable unless after

- consultation with USGS, the surface management agency determines that
all or certain stipulated méthods of coal mining can be undertaken
without substantial threat of loss to people or property, and to the
natural and beneficial values of the floodplain on the lease tract and
downstream. = : S . _ .

There are no lands in special f1oodp1ain§'on_the area requested for lease.

Criterion Mo. 17:

Eedera1.1ands.hhich have been committed by the surface management agency
to use as municipal watersheds shall be considered unsuitable.

There are no Federal lands which have been committed by the USFS to use as
municipal watersheds.

Criterion No. 18: ‘ . . .

Federal lands with National Resource Waters, as identified by states
in their water quality management plans, and a buffer zone of Federal
lands 1/4 mile from the outer edge of the far banks of the_water, shall

be unsuitable. '

. . Utah Division of Water Resources has not identified any Federal lands with
National Resource Waters (Lawrence,-1980),

Criterion No. 19:

Federal lands identified by the surface management agency, in
consultation with the state in which they are located, as alluvial
valley floors according to the definition in 3400.0-5(a) of this title,
the standard in 30 CFR Part 822, the final alluvial valley floor guide-
lines of the Office of Surface Mining Reclamation and Enforcement when
published and approved state programs under the Surface Mining Control
and Reclamation Act of 1977, where mining ‘would interrupt, discontinue,
or preclude farming, shall be considered unsuitable. Additionally,
when mining Federal Tand outside an alluvial valley floor would
materially damage the quantity or quality of water in surface of
underground water systems that would supply alluvial valley floors,

the land shall be considered unsuitable. : ‘

There are no alluvial valley floors located within the requested lease area.
No farming would be impacted if a Tease was allowed in this area for -
underground mining. '

Criterion No. 20:

. Federal lands in a state to. which is applicable a criterion (i) proposed
. by that state, and (ii) adopted by rulemaking by the*Secretary, shall
be considered unsuitable.

The State of Utah has not proposed or adopted any other criteria.

After application of the unsuitability criteria to the requested lease area,
there is nothing that would preclude underground mining of coal as requested.
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APPENDIX 2.

THREATENED AND ENDANGERED PLANWT SPECIES

INVENTORY STATEMENT
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Souihaxm Uizh Musl Cempany sreperty incliuded vnder conditiens of
potential laxte ‘s tne neo—inwess edge of the cuzTeat lease application
acea, Spoeifically, the properiy in guestion censizis of 21l of seclion
25 znd the noztherm helf of szeiicn 36 im T21S, R4E, and zush of secticn
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of the Dodunrered Specica et of 15975, es 2=zencded in 1978, This

letier will soove 2s a noiice of negztive raview, Nene of ine specied
‘curzenily listad or reviewed were. found om the general lease axea
or in the properiies ciied herein, '

Tne properiy was surveryed on 2 cueriar-secilion by ocuzster-sacticn
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I wish to t:ont you for the oproztunity of serving yom in this way.
£ there zTe any questions plezse call ce.

Sincerely yours, _ E;—,Jg-. L-,L,—--?‘, "}'\-5-5—“4{ o= /M’\-é'ﬁdf;lr—q

Iy e T T
gﬁnﬁ:}{f ‘fielL:h i 4/ 2/ ¥/ %‘“’“’('ﬂ“‘:‘?r

Plznt“zwonomist



APPENDIX 3

ARCHAEOLOGICAL REPORT FOR THE PROPOSED

LEASE AREA
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itled "Intensive AT 1ccvc‘=ca1 Surface
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U.S..-Porest Service, 17C ¥Forth ilain, Richiield,
Utah 84701 :
Info: Mr. H, G. Wylie, Archeologist, Region 4, U.S.
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GEIZRAL DATA O THE FRCJEZCT:

From January 28 to January 3C, 1981, V. Carthn
Norman of the Ar cheological-zuvirenzenial Research
Corroration eccncucted a sazple survey cultural rescurces
evaluation in the. Duncan iicuniain lccality Zmergency ILease
Area for the Southern Uitan Fuel Comrany (SUZC), 2 division
of Coastal Staies Enerry Company. This evalu atien is an

-~
extensicn of the 1930 s stuéy, with
addendum to AIRC Paper H

The resource inveniory included nine sarple units
ranging frex 10 to 25 acres’ each, totaling 120 2cres, and are

nmubered in seguence. from 1C to 1€ in order to continue the
secuence e3tablished in the 1320 ztudy., This acregge comnrised
ing ol avtout 116U acres in the, Emergencey
Lease area. 4As with the previous study, the purpose of thic
Tresearch was to asceriain, througk ron-randox sample analyvsis,
the brobability for existence of significant historic and/or
brehistoric cultyrzl resource sites that could sustain adverse
affect from subsidence ocCu*r*“b 2z a result of future
undergrourd mining operations. X _
The surface arcas surveycd and locations or culzural
hown in Pigure 1, and are situated within
25 and 36 of Tewnship 21 Scuth, Range 4 East, and in
Section 30 of Towns hip 21 South, Range 5 Zas%, in the Fiznla
Hational Foresi lands of Sevier County, Utah. The project

H
D
3]
Q
v
H
1B
1]
7]
1]
H
w
n

area is situzted on the no-thniest correr of the 1480 Kine ¥1lar
areaz, and is lcc aued between L2200 and 2200 .foo: ASL contour

-

on Duncan Hountain and adjacent fcothills to the souin of the

South Fork of wuiichupah Creex (see Figure 1).
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saimple units was made by
LERC dasz2é upon an analysis of the térrain involved and the
T h szmple unit .for containing

c
dles, riidres, clceves, and

cultuvral cecource sites. Sad o
sazetrush flatis were 2ll included in the surfaces sampled
dur t

Locations of the samplie units znd their land
1

Sample Unit Acrezze Location (vwnershivp
10 10 T.215., K.42.,. 3ec. 25 U.S. Forest

11 : 10 n n " "o n "
12 20 n ) " ow n . 1" "
1 C . "‘ SL: .y " 30 . I . n
10 n ) " 1 o o- "

>
14
15 15 n " " n " n
16

N
wn
LY
tr
.

ne

&
3
A
L ANy
o

17 10 n " "
18 10 L o it " L1 "

Wl
(o))

A large vorticn of the Euaergency Lease area lies
on Duncan =ountain's steep terrain which nas 2 low site potentizl.
The AZRC anzlysis indiceted that potential for sites was
great=st in level to moderately sloping ridge areas, in saddlgs,
and at the head or mouth of craws. Saiple units were loczted
to exemine these topograrhic Jfeatures. Urits 12, 15, -anéd 16 .
egre in ridge and saddle azreas. Urits 1CG, 17, and 18 are on
Tidge areas overlooking draws. Unit 11 is in 2 low ridge arca



at the mouih cf a major draw. Unit 13 Is on a relatively
flzt ridze 0“8”100"1n5 low knolis in Uznit 14 and the

adjacent f1 _
nventoricd semple units were examined Dby

in
g rarallel znd zigczag itranscects &t & 15 meter

rexiorcin :
(5C feet) spacing betwesen iransects. Srpecific areas jucdged
to be of high site potential were walxed &t an eignt to ten

e ical sites wes recorded
in the Szergsncy Lease project arez (see Figure 1). These
sites, 423?1453, 425v1454, and 423v1485, were recorded,
vhotegrashed, sxetchsd, end their Zocaticns marked on an
Acord Izkes 7.5 minute U.S.G.S. tosciracthic map. Site resorts

fer all relsvant governnent agercies are inciuded in an
appendix ¢ this rerort. _
T icuely unmrecorcded cultural rescurce
sites locat ted during this ipventery are small,. prehisteric’
lithic scazters in coor condition. They are located on
foothill r s ol Duncan rountain., No culiural
i

iished for these sites (see Tabie 2).

Cultural Reszource Site Jumnary

Aaznl Ferrznent : Site Tvoe Culture
ite Ho. izTe o,

3911/1 425v1453 : Lithic scatter Unkneown -
i/2 425v1454 " " "
573 425v1455 " " "

Si<tzs 425v1455 and 425v1354 arprear to bpe limited
The re located cn relatively flat
er 100A1nb a draw

v
grosicn cculd cover lizhice



and u»tifac* zssoications on site 425v1453, but thin soils
ang rock exnasure on site 428v1434 ncgate. any uC-Lnt ial

d

Sitp 423v1455 is located on a 3lightly raise
residval point along a riége line overlooking a éraw and
flatland to th=z cast. The site is of limited usaze andé
has linites Zezth potential. Thig site could have Dec:

cTed since an 0ld wogon trail extiends a2lorn

J

;
30 survey (see Figure 1). Arncther
rzd near the cernver of

sazple unit 2 duri the prewvious samnle survey, out is
mistzkenly illusirated as being found in the arez of
unit 18 in Figure 32 of AIRC Ieper Ne. 2C.

meo sites (42Sv1433 and 425vié53) have been given
a CFRS:§-3 s*zius, reving lizited depth potentizl and

z
lirited scientifis value.
Site 42Sv14545 wes recorced as CRRE:5-4 stasus,
i.e,, having mininal scientific value, lacking temporzl
diagnostic rezains or depinh poteniial (see AERC Paper Ilo. 20
for definition of CRRS evaluaiion system). Should additionzl
Tesearch reve greater valuve fcr any of these sites, the

al 2 e
site value will be adjusted accordingly..



e
egnvissmnental location is unizue;
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unigue artifacts

-~ el - - -y
O sTruciture el

architecture, are,.
)

iy ntazins specific culiural catla
revelans to temporal and spatial
identifications;
site is s e of an important event; and
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1 potential of culturzl rescurce sites

is related to the pcssidvle subsidence of surface grecas
that could be afiected in the future by the removal of
ccal seams within the pocject area con Cid VWexazn Flatezu
(see Mavle 4). - o S

act stemming from project develorment,
e.g., bulldczing, portal develorment, eic., is not being

considered in this repori since dirvct Impact e
ct

archeolosical sites due ic these inds ¢f activities is
teing mitizated ihrough avoidance preoceiures by AZRC.
nistori te tyres which

-ty
-

: . £ aund
iisturbance frex: suts

¢
Inzszuch 2s no historic or prahlstoric si
L
w2

e d i
wosidence zone, "th2 potexntial for
s ©

archeological sites, "~ Thi
elzted nunting and cazzing aciivity by

Irom non~5roj
casval visitors and not from mining operations.
i¢c remzins on e2ll threese sites suggests

1t irpact from vandalism Las zlreedy occurred.

n c three cultural resource

e &c-ea do¢s not warrant
- previdei in the report for
see AZRC raper lo. 20, pages 45

\
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FATICHEAL REGISTIR CRAITERIA

~ Application of the Katioral ?egister Criteria
of Zlizidility, defined under 36 CFR £C.€&, to each of the
thrae sitss that are situvatad in ithe Dmergoncy Lease
Droject &res é:ovides the folilowing Information:
a) Kone of the thrce sites "is associated with
events that have made & significant contriobution
to the oroad paiterns of our history;" or
b) =nene of the inres sites "is associated with
the lives of perscns significaunt in our past;"
or
¢) none of the ihree sites “"embedies the distincuive
charzcicristics of a t&pe, pvexicd, or method of
constructicn, or that rerresents the work of 2
masier, or that rossssses high eriistic values,
or that reprecents a2 significant and distinguishatle
eﬂtity vhose componenis may lacik individual |
distinetion;" or

d)
1454, and
impertant

none of the three newly rccorded sites (42Sv1453,

1455) can oe judted "1ikely to yield information

=z P 5 - b X
in gf tne rezion as a Naticneal

the prehistory”
Regzister site.

Based upon arplication of the criteria established
36 C*¥R 60.6, none of

report is eligible for nonmination

evaluated

.
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three

o
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1981 COMPLETENESS REVIEW

COMMENT 782.19

The applicant must show the application for an NPDES for water dis-
charge at the sedimentation pond as well as for the mine water dis-

charge; at present there is mixing at the sediment pond with no
sampling. _ .

RESPONSE:

A reproduction of the Applicant's NPDES permit is submitted herein as Appendix
782.19.



1981 COMPLETENESS REVIEW

COMMENT 783.12

The staff of the Utah State Historic Preservation Officer has
reviewed SUFCO's application and it is the opinion of that
office, that one area needs to be addressed further.

The question of significance of the sites is somewhat confused
in that the report suggests that some of the sites meet

Criteria D of 36 CFR 60.6, as being of. scientific value, and
then addresses the question of their not being eligible

based on the Bureau of Land Management CRSS (sic) rating system.
This is inconsistent, and the sites thus are not adequately
addressed as to whether they are eligible or not eligible.

The confusion is again reflected in the recommendations of

the cultural resource report. It is stated that there are
indirect impacts on some of the sites, and gives a detailed
listing of the kind of mitigation that may solve this indirect
impact problem. If the sites are not eligible, there is not
impact.

Applicant must submit readable copies of the site forms. The ..
top of each page is cut off and the site number cannot be read.

There are a variety of minor omissions from the archaeological
report which will be detailed in the final TEA.

RESPONSE:

Beginning in 1980, the Applicant and its contracted cultural resources consultant
(AERC) conducted a review of the total studies reports submitted to evaluate
'potential contradictions, deficiencies, and any need to perform additional inves—
tigative surveys and/or analyses. To clarify identified contradictions (identified
above and in Completeness Review Comment 784.17), various data and text amendments

are presented herein as supplements to the 1980 submitted mine plan.

To address the question of site significance and recommendation, pages 29, 34,
38, 42, 45, and 46 of the 1980 Archaeology Report (Volume 4) have had clarifying
statements added. 1In addition, a 1981 Submittal Report has been included to

further address study objectives and results. Readable site form copieg have



RESPONSE 783,12 (Continued)

been included with this submittal in the Archaeology - 1981 Submittal Report

section of Volume 4.

Responses to the Completeness Comment 784.17 are presented in the following and

additionally appear in the 1981 Submittal Report section of Volume 4 (Archaeology).



1981 COMPLETENESS REVIEW

COMMENT 783.13

Applicant should present a discussion concerning the direction of
groundwater flow and possible discharge areas for aquifers identi-
fied and/or encountered within the permit area.

The application should indicate the areas of inflow into the mine on
the underground map. The applicant states that the mine is dry
on page 30, Vol. 2, this contradicts a 600 gpm discharge rate.

The applicant should futher discuss the role of the aquicludes
which prevent inflow of groundwater into mine., What evidence is
available to support this contention?

RESPONSE:

In response to receiving the Apparent Completeness Review Comments, the Applicant
requested its SUFCo Mine engineering staff and the contracted hydrological
consultant (Hydrometrics) to conduct a complete review of all hydrological study
reports submitted in behalf of the SUFCo Mine permitting effort. In addition,
any investigative work required to provide adequate response to regulatory agency

concerns was determined and appropriately initiated.

The primary results of this effort are presented in report format as a 1981
Submittal Report (prepared by Hydrometrics) to Hydrology, Volume 4. Specifically
addressed in this report are the responses to Completeness Review Comments 783.13,
783.15(b), 783.16, 783.25, 784.14, and 784.20,

Additional responses, which primarily involved the site specific technical assis-
tance of the SUFCo Mine engineering staff are presénted as appropriate in this

section of individual comment responses.



1981 COMPLETENESS REVIEW

COMMENT 783.14

Applicant should supply lithologic logs of the observation wells
installed to date,

RESPONSE :

Lithologic logs of the observation wells are presented herein as Appendix 783.14.



1981 COMPLETENESS REVIEW

COMMENT 783.15(b)

The recharge areas should be identified for spring sites being
monitored at the surface and from within the mine.

The applicant states that various faults and fractures are pro-
ducing the increasing amounts of water intercepted within the
mine (600 gpm at present)., Has any attempt been made to map the
areas producing significant amounts of inflow? This information
may provide a means of projecting and indentifying potential
surface recharge areas.

It is necessary for the applicant to provide the water well
injection information stated to be derived from tests during
the fall of 1980. This was to be compiled on four observation
wells showing the extent of the hydraulic connection within the
Blackhawk Formation. {(p. 18, Vol. 4) :

Have the holes in the 001 spring area been completed yet? If so
information thus attained should be submitted along with a moni-
toring schedule.,

Will mining or subsidence effect the domestic spring 048, if so what
is an alternate water supply (UMC 783.17)?

RESPONSE:

The reviewing authority should refer to the detailed response information presented
in the 1981 Submittal Report of Hydrology (Volume 4) prepared by the Applicant's

contracted consultant, Hydrometrics.



1981 COMPLETENESS REVIEW

COMMENT 783.16

The applicant has provided semi-annual surface water moni-
toring data to identify seasonal variation. Extra-polated
(sic) data has also been generated from empirical formulas
for the Quitchupah Creek drainage area., These data are
apparently complete, but may be technically deficient (i.e.,
specific information delineating similarities between water-
sheds has not been provided).

RESPONSE:

The reviewing authority should refer to the detailed response information presented
in the 1981 Submittal Report of Hydrology (Volume 4) prepared by the Applicant's

contracted consultant, Hydrometrics.



1981 COMPLETENESS REVIEW

COMMENT 783.19

The applicant should provide in the plant community description
section, the acreage calculations for each major vegetation type
in the affected area and in the reference areas,

The "statistically acceptable techniques” to be used in determi-
nation of percent cover and vegetation composition in revegetated
disturbed area (p. 37, Vegetation and Soils, Vol. 5) should be
specifically indicated by the applicant. '

The applicant should submit standard deviation data which corre~
late with the mean species cover and production data for éach plant
community. )

The applicant has indicated only Site 12 (pp. 75-76, Report of
Studies of Vegetation and Soils, Vol., 5, Mine Plan Application)
as a vegetation reference area, Site 12 includes the Pinyon/
Juniper vegetation community at a sedimentation pond site. The
applicant must establish and describe adequate reference areas,
indicate their locations on a map, and submit reference area
data for cover, productivity, and shrub/tree density for each
vegetation community. The applicant should also clearly indi-
cate the status of vegetation reference areas with respect to

a grazing plan and restrictions.

RESPONSE:

Upon receipt of the above Completeness Review Comment, the Applicant requested
the original contracted vegetation consultant, Endangered Plant Studies, Inc.,
to review the study reports submitted to date and prepare response material.
The response material prepared by Endangered Plants Studies, Inc¢c, is reproduced
in full and presente& in the Soils and Vegetation section, 1981 Submittal,

Volume 5.



1981 COMPLETENESS REVIEW

COMMENT 783.25(b),(f)

(b) The precise locations of the air quality monitoring stations
should be plotted on one of the topographic base maps in order
to facilitate the Technical Analysis phase of this review.

(f) Potentiometric surface levels should be shown on a map or crogs—
section.

RESPONSE:

(b) The reviewing authority should refer to the detailed response information

presented in the 1981 Submittal Report of Hydrology (Volume 4) prepared by
the Applicant's contracted consultant, Hydrometrics.

(f) A topographic map (scale 1:24,000) is presented as Map 81~5, Air Monitoring
section, Volume 6, to illustrate the precise locations of the air quality
monitoring stations.



1981 COMPLETENESS REVIEW

COMMENT 784.11(a),(b)

(a) Explosives. The applicant should clarify whether or not any
surface blasting will occur as part of the operation. If none
will occur the explosives section is complete. If surface
blasting will occur a marrative description of the surface
blasting procedures must be submitted that demonstrates how
the applicant will comply with 30 CFR 817,61 through 817.68.

(b) TUnderground waste disposal areas should be shown on a map.

RESPONSE:

(a)

(b)

It is not anticipated that the use of explosives will be required on the
surface during the remaining operating life of the mine. In the event that
blasting is anticipated, a blasting plan will be prepared (in compliance
with 30 CFR 817.61 through 817.68) and submitted to the respective authori-
ties for approval prior to actual blasting,

No single underground area will be used exclusively for waste. The under-
ground waste disposal usually involves placing uncombustible rock waste
material in unused crosscuts between entries to the current mining areas.
Underground waste disposal will be conducted in accordance with 30 CFR
75.400 such that the waste storage will not contain more than the maximum
allowed combustible material. It is in the operator's best interest to
avoid wasting material with potential heat content since this material

can be sold as product., Disposal will be placed such that it: (1) is con-
venient with regards to cost; (2) does not obstruct ventilation; (3) does
not obstruct current mining; and (4) will not be a hazard or impede fﬁtgre

retreat mining.



(a)

(b)

(e)

(d)

1981 COMPLETENESS REVIEW

COMMENT 784.13

In the 1980 Vegetation and Soils study (Vol. 5), several con-
clusions and recommendations were made. The applicant should
address the following statements which were made in this report
and verify what is to be actually performed.

A list of only native species was recommended on pages 35-36 of
the Vegetation and Soils study to be used for the revegetation
mix. This list is in contradiction with those species proposed
for revegetation in the 1979 Mine Plan submission (Vol. 2,

pages 53-54). The applicant needs to clarify what seed mixture,
seedlings, or transplants will be used for revegetation. Also,
indicate the rates of application (as pounds pure live seed per
acre), and the species, subspecies, and scientific name for each
species in the mixture., The applicant should also address if
specific revegetation seed mixtures will be utilized for different
situations, including steep areas, mesas, along drainages, around
sedimentation ponds, topsoil piles, and any saline, alkaline, or
sandy soil areas, The applicant must also address if any intro-
duced species (such as Yellow Sweetclover) is to be used in reve-
getation, The applicant should demonstrate that each introduced
species to be utilized is necessary for controlling erosion,
consistent with the approved postmining land use, compatible with
native plant and animal species, and not poisonous or noxious.

On page 36 of the Vegetation and Soils study, a recommendation

is made that reclamation on steeper slopes (l.5:1 or steeper) be
accomplished without application of topsoil. In the 1979 Mine
Plan submission, topsoil was to be spread at a one~inch minimum
depth. The applicant should clarify plans for topsoil redistri=
bution and should substantiate that no harm will be caused to
vegetation with a topsoil thickness of less than six inches, The
applicant should also provide clarification as to the source,
quality, and quantity of additional topsoil needed for revegeta-
tion. The applicant should also address what amount of fertilizer
will be used, since 150 lbs./acre was proposed in the 1979 Mine
Plan submission and 100 lbs./acre was recommended in the 1980
Vegetation and Soils study.

With respect to both the reference areas and the affected area,
plans for fencing and livestock grazing management plan should be
addressed by the applicant.

Shrub and subshrub density data should be provided in the appli-
cable tables of the 1980 Vegetation and Soils study. The applicant
should indicate the tree, shrub, and subshrub species, stocking rates,
and mapped planting locations to be utilized for wildlife habitat.



COMMENT 784.13 (Continued)

(e) The proposed schedule of revegetation seeding (p. 35, Vegeta-
tion and Soils, Vol. 5) is too general in its reference to
spring, summer, and early fall plantings. The schedule should
be more specifically discussed.

(f) More specific information needs to be submitted with respect to
mulching techniques. The rates of application, the type of
mulch, and areas of use should be specifically discussed. The
applicant should also address if temporary cover crops will be
used, providing specific details about the type of crop, applica-~
tion rates, locations where utilized, and that the cover crops
will not adversely affect revegetation efforts.

(g) The applicant should address if irrigation and/or pest and
disease control will be utilized in revegetation efforts. If
either is used, the applicant should discuss the details which
will be utilized.

(h) The applicant should include sufficient discussion that a peren—
nial vegetation cover will be established within a year of the
final regrading of topsoil, how this will be accomplished, and
whether a cover crop will be used between the time topsoll is
prepared and the perennial seed mixture is used.

RESPONSE :

The Applicant has requested the original contracted consultants (Endangered Plant
Studies, Inc.) to prepare discussion text appropriate to this comments section.
The prepared text is presented in the 1981 Submittal Report, Soils/Vegetation

section, Volume 5.



(a)

(b) (1)

(b)(2)

(b)(3)

(e)

1981 COMPLETENESS REVIEW

COMMENT 784.14(a),(b)(1=3),(c)

A description of potential quantitative changes in ground water
recharge and discharge should be presented.

The postmining reclamation plan (Exhibits 11 and 12) shows final
stream restoration for East Spring Canyon. The applicant proposes
to restore the channel over the fill at a slope of 17.5 percent
for approximately 1,600 feet. The applicant has estimated the
peak run-off resulting from 100-year precipitation event to be

761 cubic feet per second. The use of riprap as proposed by the
applicant will not provide long-term stability for the stream
channel. The applicant must demonstrate that the stream channel
will be stable or that a permanent maintenance plan will be
implemented for the stream channel.

The applicant states that TSS and 0il and grease concentrations
have exceeded the NPDES effluent limits for surface and mine
water discharges on occasions. Possible solutions to correct the
surface water effluent problem have been presented, but not for
the mine water discharge.

The applicant should present adequate methods to bring the mine
water discharge into the acceptable effluent standards.

The Division would suggest an additional monitoring site at the
point where the mine water exits the by-pass culvert and dis-
charges into the natural drainage of East Spring Canyon.

Applicant should present an adequate surface and ground water
monitoring plan for operations and postmining periods. Will the
same schedule be utilized as for baseline monitoring? What is
the monitoring frequency of the two springs identified within
the mine?

The applicant should address the potential impacts of subsidence
upon the quantity and quality of Quitchupah Creek waters utilized
by downstream irrigation projects and upon the baseflow contribu-
tions from North Fork of Quitchupah Creek after cessation of min-
ing operations,

It appears that discharges from the mine portal to East Spring
Canyon will offset any impacts to baseflow which may be lost
during mining operations. '



RESPONSE 784.14(a), (b)(1-3), (c)

In Response to Comments 784.14(a), 784.14(b)(3), and 784.14(c), the reviewing
authority should refer to the detailed response information presented in the

1981 Submittal Report of Hydrology (Volume 4) prepared by the Applicant's con-

tracted consultant, Hydrometrics.

- The Applicant's Responses to Comments 784.14(b)(1l) and 784.14(b)(2) are pre-

sented in the following.

(b)(1) The determination of riprap size and quality for the main stream

(2)(2)

channel was made by Merrick and Company in their "Drainage Facil~
ity and Sediment Control Plan for the Southern Utah Fuel

Company Mine No. 1" dated September 17, 1979 (Exhibit 9, Vol. 2).
Merrick and Company utilized Manning's Equation and two
publications of the Bureau of Public Roads (Publications 5

and 10) in their calculations. The Applicant believes that

the use of these standard equations and reference materials
indicates that the size and quality of riprap so determined

(15 inch, Class II riprap) shall provide long-term stability

for the stream channel.

The underground sedimentatioﬁ basin capacitf was increased to
control the total suspended solids (TSS) and oil and grease
concentration. Accordingly, the mine water discharge has,
for the six month period ending August 1, 1981, yielded no
samples which exceeded permit effluent limits for TSS or oil
and grease. The Applicant will continue to monitor such

discharge and take further remedial action if needed.



1981 COMPLETENESS REVIEW

COMMENT 784.15

The applicant should submit statements of_confirmation that
the proposed postmining land use is consistent with the sur-
face owner plans and the local land use plan and programs.

The applicant needs to describe how the postmining land use
will be achieved and the support activities which will be
necessary to achieve the postmining land use.

RESPONSE :

The surface lands within the permit area (except for 640 acres owned by the
‘Applicant) are owned by the U.S. Government and are either parts of the Fishlake
National Forest or the Manti-LaSal National Forest. These lands have undergone
inventory resulting in the preparation of land use plans covering the permit
area by the respective Forest Service units who are responsible for the admini-

gstration and use of these Forest Service lands.

The Applicant intends that ‘the postmining land uses will be consistent with the
land use plans prepared by the Forest Service. Final reclamation activities

such as grading and seeding as detailed within this Mining and Reclamation Plan
will be completed in a manner to provide uses of the lands consistent with those

uses required by the U,S, Forest Service land use plans.

Surface owner. approval of the Applicant's proposed postmining land use will be
confirmed by the approval of this Mining and Reclamation Plan by the respective

Forest Service units.



1)

2)

3)

4)

5)

6)

7)

8)

1981 COMPLETENESS REVIEW

COMMENT 784.17

Summary of Major Deficiencies for Cultural Resources

180 acres were reported surveyed as a 107 sample of areas

to be impacted by subsidence; however, the mine plan states
that approximately 5,230 acres will be affected or disturbed,
not 1,800 as stated in the survey report, If the total area
surveyed, including access roads and seismic lines, but exclud-
ing drill holes, is less than 10%Z it is suggested SUFCo require
the original contractor or hire another competent entity to
complete the survey.

The areas in the canyons that will be broken out for ventilation
entries need to be surveyed, and the information added to the
existing report.

An explanation of sampling strategy is needed of why the size,
shape, and placement of surveyed areas was chosen i.e., why
nine 20=~acre plots instead of 20 nine—-acre plots?

A statement of ground visibility and vegetative cover must be
provided, as it relates to the potential for unknown sites.

Legal descriptions for sites 1435, 1436, 1437, 1438, 1439 and
1440 do not agree with map locations. Furthermore, the site
number has been cut off site forms for 1439, 1440 and 1441 and
the end of the legal description cut off 1439 and 1440. UTM grid
locations are needed for all sites.

Site maps are needed for sites 983 and 984. Clear photographs
or drawings are needed for site 1440, The remaining site

maps need to be redrawn with scales to show details of site,
not just area of topographic location. Photos of sites need
to be discernable, especially for site 1440,

The stated research goals need to be related to the resources
located by survey.

Possible impacts to cultural resources must be discussed in
a consistent fashion. Table 7 indicates all known sites may
be impacted by the effects of subsidence. Yet on page 43 it
is stated”...the potential for direct impact of these types
of sites is considered to be nil.” One site (1435), however,
is a rock shelter (considered a susceptible site) with a
CRR5-52 designation. What is the potential for impacts?



2

10)

11)

12)

13)

14)

COMMENT 784.17 (Continued)

National Register eligibility statements are inconsistent.
Several sites are assigned an S2 or 83 designation, which by
definition makes them eligible for nomination to the National
Register. Yet no recommendations to this effect are made; in
fact it is stated that none are eligible. This is very contra-
dictory. If, on the other hand, no sites are eligible, no fur-
ther mitigation measures (avoidance, testing for eligibility)
are necessary. Consistent statements of eligibility, deter-
minations of impact (see 36 CFR 800) and recommendations for
further mitigation of adverse impact are needed throughout

the survey report, including site forms. We would also
recommend dropping the use of the CRRS system, as BIM no

longer utilizes the system, and it leads to confusion in
recommendations of eligibility of sites to the National
Register, pursuant to 36 CFR 60.6. '

According to the site forms, artifacts were collected from a.
National Forest. 1Is this permitted? What is the Forest
Service Permit Number and expiration date? Why is it stated
in B. Laboratory Research that artifacts were not collected?
Inconsistencies need clarification.

Page 16 "...no Paleo-Indian sites or materials have been
discovered in the project area”.

Page 38 "The Plano phase of the Paleo~Indian period is
shown in the Cascade bipoint collected in 1976."

This inconsistency needs clarification.

Sites need more interpretation—-ceramic analysis, diagnostic
artifact analysis, and site gize (dimensions and/or m<).
Additional discussion of Premont ceramics is necessary.

Reports detailing all previous surveys in the mine plan
should be included in the mine plan.

A more thorough statement on the local significance of
the Addley Monument (42Sv1440) would be helpful for an
eligibility determination. Documented conversations
with local informants and consultation with SHPO would
help in reaching a decision.



COMMENT 784.17 (Continued)

All the above deficiencies will need correction before the
mine plan can be considered complete and 0SM can begin
consultation with the SHPO pursuant to Section 106 of the
National Historic Preservation Act of 1966 and 36 CFR 800.
Items 1 and 2, however, could be completed after approval of
the mine plan.

RESPONSE:

Potential contradictions and deficiencies are addressed in the 1981

Submittal Report section of Archaeology (Volume 4).



1981 COMPLETENESS REVIEW

COMMENT 784.18

Maps and cross-sections of the East Side Road and Mine Access
Road should be submitted. Vertical and horizontal alignments
should be shown.

The applicant must further clarify the right-of-way boundary
of the east road as a public road, and describe the potential
use of this road as a diversion. The applicant must discuss
erosion prevention measures that will be implemented.

RESPONSE:

Stability studies and cross sections of the sediment pond and main mine access
roads are presented on the following page and in the 1981 Submittal (Appendix A)
in the Drainage/Sediment Control Section, Volume 6., The East Side Road and mine
access road locations are shown on Maps 80-4a and 80-4b, Cross sections of the
East Side Road are also presented as Appendix 784.18. The road is classified by
the county as a class D road. The Forest Service is presently working to have
the road reclassified as an extension of Forest Development Road 265. The road
is used by the Applicant for access to the substation and to the East Spring
Canyon water tank, Right-of-way extends only to the road edge. The East Side
Road's existence pre-dates mining activities and is used by local ranchers to
herd cattle to the upper plateau. The road is the boundary between disturbed

and undisturbed area at the mine portal facilities. Run-off from the undisturbed
area east of the surface facilities and the road is diverted by the road to
mirimize the required sediment control facility size. The Applicant has construc—
ted water bars in the road section bordering the undisturbed area along the mine
site. In addition, regular inspections of the road condition are conducted by
mine personnel to ensure erosion will not become a problem. In the event one of
these regular checks shows that erosion has occurred on or along side the road,
the Applicant will repair the damage and construct additional run-off structures

to prevent similar future occurrences at that location.



RESPONSE 784.18 (Continued)

The road extending from Interstate Highway 70 to the mine, providing employee

access and a truck haulage route, is a paved class B county road.



1981 COMPLETENESS REVIEW

COMMENT 784.19

The applicant should describe plans for an underground
waste disposal site proposed. Applicant must show he has
the Salina City approval to use city dump for disposal of
sediment pond sediment or underground waste.

The applicant should describe plans for disposal of develop~
ment waste underground and show that these plans comply with
MSHA requirements, A letter of MSHA compliance would be appro-
priate., The applicant states that 2,000-3,000 tons of rock are
disposed annually. Does the applicant have plans for a future
surface disposal site, if so, he should discuss,

RESPONSE:

The Applicant has no specifically designated underground waste disposal site.
Discussion of waste disposal plans is presented in tﬁe Response to Comment
784.11(b). A reproduction of the contract with the City of Salina covering
disposal of trash at the city dump is presented herein as Appendix 784.19.
Since a majority of the sediment pond sediment consists of coal fines, it is

planned to mix the sediment with regular coal sales tonnage.



APPENDIX 784,19
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1981 COMPLETENESS REVIEW

COMMENT 784.20(a)(2),(d)

(a)(2) Figure 4, Vol. 5. The "x" coordinate has no scale. It should

be in feet to correspond with the report, in which case decimal
points are misplaced. This indicates less subsidence than
actually occurs and gives a false impression of the situation.
It should be corrected.

(d) Have any plans been made to mitigate the effects of subsidence
on springs 00l and 0337
RESPONSE:

(a)(2) The x scale on Figure 4, Volume 5, has no quantity units. It is shown

(d)

that the x scale values are the quotient ratios of subsidence amounts to
mined heights. The graph displays this with respect to overburden depths
to show that the Applicant has found subsidence to be extremely dependent
on overburden thickness. The Applicant has revised the explanation of
the x scale on the graph for further clarification. The revised Figure 4
has replaced the original in the 1980 Subsidence Report, Volume 5.

The reviewing authority should refer to the detailed response information
presented in the 1981 Submittal Report of Hydrology (Volume 4) prepared

by the Applicant’s contracted consultant, Hydrometrics.



1981 COMPLETENESS REVIEW

COMMENT 784.23

The applicant should show the location of the sewage drainage
field on maps, any proposed location for additional facilities
during the term of the permit (5 years) including any proposed
waste disposal areas.

RESPONSE :

The sewage leach field is in Comvulsion Canyon and is shown on Map 80-4, Volume 3.
No additional facilities are planned during the permit term. The presently
existing facilitlies are adequate for the total projected employment of 300 to

330 persons. The Applicant holds a special use permit for the facilities from
the Forest Service and a permit from the State of Utah, Department of Health.

The Applicant has no plans for a surface waste disposal area other than the
current pit located near the mine site entrance. The agreement with the City of
Salina for final disposal of the trash in its sanitary dump is included with
Response to Comment 784;19. In the event the Applicant develops a need for a
rock waste disposal area, plans for such an area will be developed and submitted

to the regulatory authority for approval at a later date.



1981 COMPLETENESS REVIEW

COMMENT 784.24 '

The applicant should describe how all roads belonging to the
applicant are classified, class or public, etc.

The applicant should update the application to show the access
road to the sedimentation pond, including profiles and cross-
section. The applicant must make the stability study for this
road part of the application and commit to maintaining this
road and embankment in conditions for which it was recommended
for stability,

The applicant should discuss final reclamation of roads, will
roads be left, etc.

The applicant must show how compliance on the Water Tank Road
will be achieved. Does the applicant need access to the tank
if he intends to reclaim this road?

RESPONSE:

A discussion of road classification and maintenance is presented in the Reponse to

Comment 784.18., Additionally, road cross sections are included.

Stability studies analysis of the access road is presented in the 1981 Submittal
(Appendix A) of the Drainage/Sediment Control section of Volume 6. Additionally,
a report containing technical specifications for sediment pond improvements

(Appendix B) is presented in the same section.

The Water Tank Road discussed on page 31 of the 1979 Mine Plan Submittal has

been closed and revegetated. The road was constructed solely for the installation
of the buried water tank. Maintenance access is still possible from the adjacent
public East Side Road.

Since the tank is buried and the area has been reclaimed, neither the Water Tank

Road or the actual Water Tank site is considered disturbed area for bonding purposes.

It is anticipated that upon final reclamation, the tank and the maintenance manhole
will be filled with soils materials. '



1981 COMPLETENESS REVIEW

COMMENT 784.26

There is no listing of any fugitive dust emission permit in
the application.

RESPONSE:

The State of Utah "Air Quality Approval Order” for the SUFCo Coal Mine is pre-
sented in Response to Comment 782.19(c),(d) located in Volume 3.



1981 COMPLETENESS REVIEW

COMMENT 817.21

The soils analysis should include the saturation percentage;
if not available, a statement to that effect should be made.

No productivity data for the various soils, either present
or potential was found. An association between vegetation
communities and soil should be provided.

RESPONSE :

Saturation percentages are unavailable. When the original sampling and analysis
of soils for the portal yard area were completed, saturation'pgrcentage wasg not

an item required by the regulatory agencies as part of the analysis.

The "Report of Studies of Vegetation and Soils, Vol. 5, Mine Plan Application”,
supercedes previous submitted reports. In Volume 5, productivity data (electrical
conductivity, etc.) for the portal yard area is included on Table 57. This
information corresponds with sample site 21 and is indicated on the General Lease

Area Soills Map.



1981 COMPLETENESS REVIEW

COMMENT 817.44

The applicant must show the design calculations for the rip-
rapped channel to show that it is designed for the 100-year,
24-~hour event; that the exit and entry to the channel are
designed to prevent erosion; that the riprap is properly
designed to prevent head—cutting through the fill after
reclamation; that maintenance of the riprapped channel will
not be necessary upon abandomment; and that the present cul-
vert will either be removed or filled, to prevent collapse. -

RESPONSE:

Design calculations for the riprapped channel are presented within Merrick and
Company's report entitled "Drainage Facility and Sediment Control Plan for the
Southern Utah Fuel Company Mine No. 1" dated September 17, 1979 (Exhibit 9, Vol. 2).
The use of standard hydraulic equations and publications by Merrick and Company
ensure that the design will provide adequate long-term stability. The design,

as determined by Merrick and Company, will meet or exceed those standards derived
from the graﬁh entitled "Curve to Determine Maximum Stone Size in Riprap Mixture"
presented herein as Appendix 817.44. It is presently anticipated that the

by-pass culvert stfucture, which is below the anticipated final grade, will be
filled with concrete and the portions of the culvert located above final grade

will be removed.



APPENDIX 817.44
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1981 COMPLETENESS REVIEW

COMMENT 817.46(d)

Following an on-gsite inspection (May-12, 1981) it was noted

that the orifice to the sedimentation pond decanting device

is situated below the designated sediment accumulation level
as indicated on the staff gage. A vertical extension of the
decanting structure should be provided.

RESPONSE:

The top of the decanting structure for the sediment pond has been vertically
extended to the design height.



1981 COMPLETENESS REVIEW

COMMENT 817.89

The applicant must provide plans to show compliance with
817.89 and describe the designated site for all wastes.

Has incinerating of trash been approved by the Division

of 0il, Gas and Mining?

RESPONSE:

Waste disposal was discussed in the Responses to Comments 784.11(b), 784.19 and
784.23 and in various sections of the Mining and Reclamation Plan. No incinera-
tion of trash is planned or proposed by the Applicant. Therefore, approval by

the Division for trash incimeration has not been requested.



1981 COMPLETENESS REVIEW

COMMENT 817.97(a),(c),(d)(8)

The fish and wildlife plan has a number of inadequacies which
should be addressed by the applicant. These inadequacies are
discussed in the following paragraphs.

(a) In the Wildlife section of 1979 Mine Plan submission (Vol. 2,
pPs 44) the applicant has discussed the possibility for enhance-
ment of wildlife habitat. However, the applicant needs to
specifically address how this enhancement will be accomplished.
The applicant should submit in a discussion and map specific
plans for shrub/tree stocking, including a verification of the
proposed revegetation plant species, stocking rates, and loca-
tions of the stocking area. The applicant should also indicate
if shrubs and trees will be stocked in the vicinity of ponds or
impoundments (and other areas) for wildlife. The applicant
should verify and discuss plans for fencing in the vicinity of
impoundment and other areas, roads, and migration routes with
respect to wildlife and domestic grazing use.

In the Wildlife section of the 1979 Mine Plan submission, four
methods are discussed (p. 45, Vol. 2) for possibly controlling
public recreational use in the mining area. Four measures are
also discussed for enhancing wildlife habitat away from the
mine area (p. 45) with the coordination of appropriate regula-
tory agencies. The applicant needs to specifically update each
of these potential recommendations and verify which will be
actually done.

In the 1980 Wildlife Assessment Report (Vol. 5, pp. 1-63) var-
ious recommendations were made with respect to wildlife mitiga-
tion. The applicant needs to verify which recommendations will
be incorporated into the Fish and Wildlife Plan and how they
will be accomplished.

(c) The applicant must ensure that all electric power lines and other
- transmission facilities are constructed in accordance with the
document cited in 817.97(ec)?

(d)(8) The applicant should address in more detail the plan to prevent,
control, and suppress range forest and coal fires.



RESPONSE 817,97 (2, (¢) ; (d) (8)

(a)

()

(d)(8)

The discussion in the Wildlife section of the 1979 Mine Plan (Volume 2,
pages 44-45) presents possible mitigating actions by which wildlife
habitat might be enhanced and possible public recreational use of the
lease areas migﬁt be reduced. The discussion points out possible actions
which only the Division of Wildlife Resources and Forest Service might
use to accomplish these ends outside of the disturbed area. The Appli-
cant does not have authority to implement these possible measures, and
therefore, does not intend to directly pursue them. The regulatory
agencies will directly implement the measures if they are deemed neces-
sary outside of the disturbed area., The habitat within the disturbed
area will be enhanced through implementation of the revegetation plan

by the Applicant,

The specific details of the Applicant's proposed reclamation plan (e.g.
plant species, stocking rates, etc.) are documented in this Mining and
Reclamation Plan to a considerable extent. Most recently, in Response to
Comment 784.13, the proposed revegetation plan has been reiterated to
further clarify the reviewing agency awareness of the Applicant's docu-
mented plan (Soils and Vegetation Report, Volume 5).

Electric power lines and other major facilities will have been installed

before August 31, 1981 to ensure compliance with the documents cited in
30 CFR 817.97(c).

The Applicant has trained personnel in fire fighting techniques and has
installed a 10,000-gallon water tank which gravity feeds fire hydrants
throughout the surface facility area. In addition, at least one person

is on site at all times with access to telephone cqmmunications, such that

a fire in the vicinity of the mine site can be reported.



1981 COMPLETENESS REVIEW

COMMENT 817.101

The applicant must update Exhibits 11 and 12 to show (on the
ground changes) that are now pertinent topsoil stockpile, etc.

RESPONSE :

Changes have been made to all maps and exhibits of surface facilities in the

Mining and Reclamation Plan to make them current through July, 1981.



APPENDIX 782,19



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

"".:.‘ -.owf ‘ REGION Vili

1860 LINCOLN STREET

MAR 5 1981 DENVER, COLORADO 80285

Ref: BE-WE
CERTIFIED MAIL

RETURN RECEIPT REQUESTED

" Mr. Glenn Zﬁmwa1t

Vice President & General Manager
Southern Utah Fuel Company

Nine Greenway Plaza
Houston, Texas 77046

Dear Mr. Zumwalt:

Herewith enclosed is the NPDES permit for Southern Utah Fuel Compa
UT-0022918 - .p This permit shall become effective

and issued thirty (30) days Tollowing your receipt of this letter, unless
within thirty (30) days following the date of receipt you submit a request
for an evidentiary hearing in accordance with the provisions of 40 CFR
Section 124.74. Such request must be addressed to:

Roger L. Williams (8E-WE)

Regional Administrator

U.S. Environmental Protection Agency
Region VIII, Suite 103

1860 Lincoln Street

Denver, Colorado 80295

If you have any legal questions with regard to this matter, please

contact Mr. Alfred C. Smith of this Agency at (303) 837-4812. Questions
regarding monitoring requirements should be directed to Mr. Doug Skie of

this Agency at (303) 837-4335.
L:;2§1y yours,

4%u-
Lapce C. Vinson
Director
Enforcement Division
Enclosures
NPDES Discharge Permit

EPA Form 3320-1 for reporting of self-
monitoring



A ”

M1
Permit No.: UT-0022918 (RENEWAL)

. - " AUTHORIZATION TO DISCHARGE UNDER THE

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In coﬁbliance with the proVisions of the Clean Water Act, as amended
(33 U.S.C. 1257 et. seq.)(hereinafter referred to as “the Act"),

_ the Southern Utah Fuel Company,

is authorized to discharge from a facility located in Convulsion Canyoh,
NWk Section 12, Township 22 South, Range 4 East, Salt Lake Meridian
and Baseline, Sevier County, Utah,

to receiving waters named East Spring Canyon, a tributary to Quitchupa
Creek which is part of the Colorado River Basin,

in accordance with effluent limitations, monitoring requirements and
other conditions set forth in Parts I, II, and III hereof.

This permit shall become effective on the date of issuance.*

This permit and the authorization to discharge shall expire at
midnight, June 30, 1981,

Signed this 5th day of March, 1987.

Y.

- : - Lafice C.{Vinson
- ‘Director
Enforcement Division :
*Thirty (30) days after the date of receipt of this permit by the Applicant.




.A. CFFLUENT LIMITATIONS AND HONITORING REQUIREr”ré {Runoff Sedimentation Structures and Active Mm\g Operations_
1. During the period beginning imnediately and lasting through June 30, 1981, = the permittee
is authorized to discharge from all point sources associated with runoff sedimentation structures ;

and active mining operations indicated on the area maps submitted and approved pursuant to
Part III, A.1. Such discharges shall be 1imited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitation Monitoring Requirements b/
: | Measurement Sample
Daily Average Daily Maximum Frequency - .. _Type \
Flow - W /Day, gpd N/A N/A " Two per month® . Measured a/
Total Suspended Solids 25 mg/l 45 mg/) Two per month® = Grab -
Total Iron . N/A 2.0 mg/1 d/ '  Two per month?ﬁﬁ¢?f;gGrab-.i;5;5
AMkalinity-Acidity 9 s '
(At all times Alkalinity shall be greater than Acidity) Two per month Grab
Total Dissolved Solids 500 NA - ¢/  Two per month? ©  Grab

011 and Grease shall not exceed 10 mg/1 and shall be monitored monthly by.a grab sample.

.~ The pll shall not be less than 6.5 standard ?n1ts nor greater than 9.0 standard units and shall be
monitored Lwice per month by grab sample. 2/

There shall be no discharge of floating solids or visible foam in other than trace amounts.
There shall be no discharge of sanitary wastes. .

2. Normal sampling days shall be the second and fourth Wednesdays of each month. However, if
- sufficient rainfall occurs so as to cause a discharge before the fourth Wednesday, one

sample must be taken within 12 hours following the rainfall event. 0Data from the rainfall
event sample shall be submitted in lieu of the data from one of the normal sampie days.

3. See Schedule of Compiiance. Samples taken in compliance with the monitoring requirements specified
above shall be taken at the following location(s): At any point which is regresentative of each
discharge prior to its mixing with the receiving stream and as indicated by the solid triangles
on the current area maps submitted pursuant to Part I1I, A,1. -

¥

See Part I, C.3.c.

z. abey
POON 3Lwaldd
[ 1dvd

a

b/ See Part 111, A.2. _ o

c The total amount of Total Dissolved Solids (TDS) discharged from all outfalls is limited to o h =
one ton {2,000 pounds) per day of TDS. | ' oz

d/ If any Iron analysis exceeds this limitation, the State of Utah and the permittee shall review

the actions necessary to achieve compliance with the limitation and the continued appropriateness
of the limitation. In no event shall the discharge exceed a daliy maximum limitation for _
Total Iron of seven (7) milligrams per liter. :

8L62200-10
n

INTY)
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() B. SCHEDULE OF COMPLIANCE

1. Thé permittee shall achieve compliance with the effluent limitations
" specified for discharges in accordance with the following schedule:

a. If the permittee has not previouﬁ]y submitted Area Map(s)
described in Part III, A., such Area Map)s) shall be -
submitted within 30 days of the effective date of this

permit.

b.. Revised Area Map(s) as described in Part III, A., must be
submitted 60 days prior to commencement of the discharge.

2. No later than 14 calendar days following a date identified in
the above Schedule of Compliance, the permittee shall submit
either a report of progress or, in the case of specific actions
being required by identified dates, a written notice to the
permit issuing authority of compliance or noncompliance. In the
latter case, the notice shall include the cause of noncompliance,
any remedial actions taken, and the probability of meeting the
next scheduled requirement.
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MONITORING AND REPORTING - .

1.

20

Samp]eézand measurements taken as requiréd herein shall be
representative of the volume and nature of the monitored

discharge.

Monitor1ng resuits obtained during the prev1ous 3 months

shall be summarized for each discharge for each month and
reported on a Discharge Monitoring Remort Form (EPA No. 2320-1),
pestmarked no later than the 28th day of the month following -
the completed reporting period. The first report is due on
April 28, 1981. Duplicate signed copies of these, and all
other reports required herein, shall be submitted to the
Regional Administrator and the Director of the State of Utan
Water Pollution Agency at the following addresses:

U.S. Environmental Protection Agency Utah Department of Health
Suite 103, 1860 Lincoin Strest Division of Environmental
Denver, Colorade 80295 Bureau of Water Pollution
Attention: Enforcement - Permits P.0. Box 2500

Health
Control

Salt Lake City, Utah 84110

Definitions

-a. The “daily average" concentration means the arithmetic

average of all the daily determinations of concentration
made during a calendar month. Daily determinations of
concentration made using 2 ccmposi te sample shall be the
concentration of .the composite sample. When crab sampies
are used, the daily determination of concentration shall
be the arithmetic average of all the szmples collected
during the calendar day.

b. The "daily maximum" concentration means the daily determina-
tion of concentration for any calendar day.

c. Measurement of flow shéll be performed by a direct flow
measurement technique such 2s 2 flow meter, weir, or gauge.

d. A "composite sample” shall consist of at least three grab
samples which is representative of the discharge.

e. "Active mining area" means a2 place where work or other
activity related to the extraction, removal, or recovery
of coal is being conducted or carried on, except 2ny land
or area on or in which there has commenced or been completed
reclamation work following the grading stace. (Subject %0
a more stringent definition pursuant to 401 state certifica-
tion, see Pare III, B.)
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Definitions (Continued)

f. The term "ten-year, 24-hour, precipitation event" shall mean the
maximum 24-hour precipitation event with a probable reoccurrence
interval of once in 10-years as defined by the National Weather
Service and Technical Paper No. 40, "Rainfall Frequency Atlas of
the U.S.," May 1961, and subsequent amendments or equivalent '
regional or rainfall probability information developed therefrom.

-g. For additional definitions, see Part III, B and C,

Test Procedures

Test procedures for the analysis of pollutants shall conform to regula-
tions published pursuant to Section 304(h) of the Act, under which such
procedures may be required.

Recording of Results

For each measurement or sample taken pursuant to the requirements of
this permit, the permittee shall record the following information:

The exact place, date, and time of sampling;
The dates the analyses were performed;

The person(s) who performed the analyses;

The analytical techniques or methods used; and,
. The results of all required analyses.

hon oo

Additional Monitoring by Permittee

If the permittee monitors any pollutant at the location(s)

designated herein more frequently than required by this permit,

using approved analytical metheds as specified above, the results

of such monitoring shall be included in the calculation and reporting
of the values required in the Discharge Monitoring Report Form

(EPA No. 3320-1). Such increased frequency shall also be indicated.

Records Retention

A1l records and information resulting from the monitoring activities
required by this permit including all records of analyses performed
and calibration and maintenance of instrumentation and recordings
from continuous monitoring instrumentation shall be retained for a
minimum of three (3) years, or longer if requested by the Regional
Administrator or the State water pollution control agency.
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A. MANAGEMENT REQUIREMENTS

Adverse Impact

The permittee shall take all reasonable steps to minimize any
adverse impact to navigable waters resulting from noncompliance
with any effluent limitations specified in this permit, includ-
ing such accelerated or additional monitoring as necessary to
determine the nature and impact of the noncomplying discharge.

Noncompliance Notification

. 1f, for any reason, the permittee does not comply with or will

be unable to comply with any daily maximum effluent limitation
specified in this permit, the permittee shall provide the
Regional Administrator and the State of Utah with the following
information, in writing, within five (5) days of Jearning or
being advised of such condition:

a. A description of the discharge and cause of noncompliance;
- and

b. The period of noncompliance, including exact dates and
times; or, if not corrected, the anticipated time the
noncompliance is expected to continue, and steps being
taken to reduce, eliminate and prevent recurrence of the
noncomplying discharge. This written submission shall not
be considered as excusing or justifying the failure to
comply with the effluent limitations.

Change in Discharge

A1l discharges authorized herein shall be consistent with the
terms and conditions of this permit. The discharge of any
pollutant identified in this permit more frequently than or at

a2 level in excess of that authorized shall constitute a violation
of the permit. Any anticipated facility expansions, production
increases, or process modifications which will result in new,
different, or increased discharges of poliutants must be reported
by submission of 2 new NPDES application or, if such changes

will not violate the effluent limitations specified in this
permit, by notice to the permit issuing authority of such changes.
Following such notice, the permit may be modified to specify and
1imit any pollutants not previously 1imited. ' .
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_FaciIitigs Opération

a. The permittee shall at all times maintain in good working
order and operate as efficiently as possible all treatment
or control facilities or systems installed or used by the
permittee to achieve compliance with the terms and conditions
of this permit. _

-b. Dilution water shall not be added to comply with effluent
requirements. '

Bypassing

a. Any diversion from or bypass of facilities necessary to
maintain compliance with the terms and conditions of this
permit is prohibited, except (i) where essential to prevent
loss of 1ife or severe property damage or (ii) in cases of
overflow from a structure designed and maintained to contain
a 10-year, 24-hour precipitation event. The permitee shall
furnish written notification to the Regional Administrator
and the State of Utah for each such diversion or bypass
explaining in detail how such diversion is allegedly justified
for any of the above exceptions. .

b. Storm water runoff from undisturbed areas or reclaimed areas
within the area delineated in Part III (Other Requirements)
and diverted around the permittee's active operations and
treatment facility is authorized to be discharged without
numerical limitations or monitoring and reporting requirements.

¢. Any untreated overflow from facilities designed, constructed,
and operated to treat the mine drainage, the wastewater from
the coal preparation plant, or the wastewater from the associated
areas, and the runoff at the treatment facility resulting
from a 10-year, 24-hour, precipitation event, shall not be
subject to the limitations set forth in Part I, A. of this
permit. The 10-year, 24-hour, rainfall is 2.0 inches during
any 24-hour period.

Removed Substances

Solids, sludges, filter backwash, or other pollutants removed in
the COUrse of treatment or control of wastewaters shall be disposed
of in a manner such as to prevent any pollutant from such materials
from entering navigable waters. .
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Power Failures

No later than 30 days after the effective date of this permit,
the permittee shall certify in writing to the permit issuing
authority either that:

a. An alternative mechanical or electrical power source
sufficient to operate essential facilities utilized by the
permittee to maintain compliance with the terms and conditions

"~ of the permit has been or will be installed or, ‘

b. Upon reduction, loss or failure of one or more of the \
primary sources of electrical power to essential facilities
utilized by the permittee to maintain compliance with the
terms and conditions of this permit, the permittee shall
halt, reduce, or otherwise control production and/or al)l
discharges in order to maintain compliance with the terms
and conditions of this permit.

Delineated Discharges

Any discharge delineated in Part III (Other Regquirements)
(originating from operations covered by standard industrial
classification codes 1211 and 1213) that commences after the
effective date of this permit shall be in compliance with all
effluent limitations, monitoring requirements, and other
conditions contained herein upon initiation of discharge.

Contamination Control

The permittee shall be responsible for instituting management
practices for the minimization and prevention of contamination
of surface waters by contaminated runoff from disturbed areas.
Those areas subject to the institution of these management
practices shall include coal storage areas, refuse storage
areas, coal preparation plants, and coal preparation plant
ancillary areas.

RESPONSIBILITIES

1.

Right of Entry

The permittee shall allow the head of the State water pollution
control agency, the Regional Administrator, and/or their
authorized representatives, upon the presentation of credentiais:



3.

4.

PART 11 Ml (RENEWAL)

Page -9 of 13
Permit No.: UT-0022918

a. To enter upon the permittee's premises where an effluent
source is located or in which any records are required to
be kept under the terms and conditions of this permit;
and '

b. At reasonable times to have access to and copy any records

~ required to be kept under the terms and conditions of this
permit; to inspect any monitoring equipment or monitoring
method required in this permit; and to sample any discharge
of pollutants. -

Transfer of Dwnership or Control

In the event of any change in control or ownership of facilities
from which the authorized discharges emanate, the permittee shall
notify the succeeding owner or controller of the existence of
this permit by letter, & copy of which shall be forwarded to

the Regional Administrator and the State water pollution control
agency.

Availability of Reports

Except for data determined to be confidential under Section 308

- of the Act, all reports prepared in accordance with the terms

of this permit shall be available for public inspection at the
offices of the Regional Administrator and the State water pollution
control agency. As required by the Act, effluent data shall not

be considered confidential. Knowingly making any false statement
on any such report may result in the imposition of criminal
penalties as provided for in Section 309 of the Act.

Permit Modification _

After notice and opportunity for a hearing, this permit may be
modj fied, suspended, or revoked in whole or in part during its
term for cause including, but not limited to, the following:
a. Violation of any terms or conditions of this permit;

b. Obtaining this permit by misrepresentation or failure to
disclose fully all relevant facts; or

c. A change in any condition-that-requires either a3 temporary
or permanent reduction or elimination of the authorized
discharge. .
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Toxjc Pollutants .

Notwithstanding Part II, B.4. above, if 2 toxic effluent standard
or prohibition (including any Schedule of Compliance specified

in such effiuent standard or prohibition) is established under
Section 307(a) of the Act for a toxic pollutant which is present
in the discharge and such standard or prohibition is more '
stringent than any limitation for such pollutant in this permit,
this permit shall be revised or modified in accordance with the
tox}: e§f1uent standard or prohibition and the permittee so
notified.

Civil and Criminal Liability

Except as provided in permit conditions on "Bypassing" (Part II,
A.5.) and "Power Failures* (Part II, A.7.), nothing in this
permit shall be construed to relieve the permittee from civil

or criminal penalties for noncompliance.

011 and Hazardous Substance Liabiﬁity

Nothing in this permit shall be construed to preciude the
institution of any legal action or relieve the permittee from
any responsibilities, liabilities, or penalties to which the
permittee is or may be subject under Section 311 of the Act.

State Laws

Nothing in this permit shall be construed to preciude the
institution of any legal action or relieve the permittee from
any responsibilities, 1iabilities, or penalties established
pursuant to any applicable State law or regulations under
authority preserved by Section 510 of the Act.

Property Rights

The issuance of this permit does not convey any property rights
in either real or personal property, or any exclusive privileges,
nor does it authorize any injury to private property or any
invasion of personal rights, nor any infringement of Federal,
State, or local laws or regulations.

Severability

The provisions of this permit are severable, and if any provision
of this permit, or-the application of any provision of this permit
to any circumstance, is held invalid, the application of ‘such
provision to other circumstances, and the remainder of this
permit, shall not be affected thereby, o

-
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A, OTHER REQUIREMENTS
1. Gehera1 Requirements

_'a. -Area'Maps (Mine Drainage, Coal Preparation Plant, and
Associated Areas) - :

‘ (1)‘Underground mines which have already identified the
Jocation of each discharge need not submit an ares
map. :

(2) The permittee shall submit revised Area Map(s) to
show any changes, corrections, or other modifications
or adjustments of the location of the point source
discharges, The purpose of this requirement is to
assure that the Regional Administrator &nd the State
of Utah are kept fully advised as to the current
Jocation of such discharges.

(3) The revised Area Map(s) shall be submitted in the
form specified below and shall be made from UsGs
topographical maps (7.5 or 15-minute series) or other
appropriate sources as approved by the Regional Adminis-
trator or his designee. Each revised Area Map shall
be 8% inches by 11 inches and shall be in black and
white suitable to produce readable copies by rapid
printing methods (Xerox, Dennison, 0ffset printing,
etc.) or as approved by the Regional Administrator or
his designee. Where additional 8%-inch by 11-inch
maps are required to show the area of operation, they
shall be numbered and a key shall be shown on the first
map. The first map section shall have the company name,
mine/job name, address, and NPDES number clearly printed
thereon. Also, one line of latitude and one line of
longitude shall be marked on each map section. The
Area Map(s) shall delineate the following, using the
graphics as indicated:

(2) Existing Area of Operation : (Solid Outline)
(b) Existing point source A (Solid Triangle)

(c) The projected area of operation for
the next five years. -=—-(Dashed Outline)

(d) Projected point source for -
the next five years. Z£>> (Opened Triangle)
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A. OTHER REQUIREMENTS (Continued)
1. General Requirements (Continued)

(e) The monitoring reports must incdicate the active~
inactive status of all discharge points which are
listed on the current are2 maps. These discharge
points shall be assigned numbers 001, 002,-003, etc.

b. ‘Monitoring of a2 discharge may be ;erminated if either:

(1) Sufficient data has been accumulated to show to the
satisfaction of the Regional Administrator or his
designee that the untreated discharge from an area
where active mining has ceased will meet the limita-
tions herein; or

(2) The discharge emanates from an area on which the State
of Utah has released the grading bond or has taken
other similar action.

c. Permittee §s not authorized to discharge after the expira-
tion date of this permit. In order to receive authorization
to discharge after the expiration date, the permittee shall,
no later than 180 days prior to the expiration date of this
permit, submit a new NPDES application and fees as required
by the permit issuing authority.

2. Special Requirements

This permit shall be modified, or alternatively, revoked and reissued,
to comply with any applicable effluent standard or limitation issued
or approved under Sections 301(b)(2)(C), and (D), 304(b)(2), and
307(a)(2) of the Clean Water Act, if the effiuent standard or limita-

tion so issued or approved:

(2) Contains different conditions or is otherwise more stringent
than any other effluent limitation in the permit; or,

(b) Controls any pollutant not limited in the permit.

The permit as modified or reissued under this paragraph shall also
contain any other requirements of the Act then applicable.
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ADDITIONAL INFORMATION CONCERNING DISCHARGES OF POLLUTANTS FROM
COAL MINING OPERATIONS A

Section 502 of the Federal Water Pollution Control Act Amenaments cf
1972 (33 U.S.C. 1362) sets forth the following definitions:

1. "pollutant” means: “. . . solid waste, {ncinerator residue,
sewage, garbage, sewage sludge, . . . chemical wastes, bio-
logical materials, heat, wrecked or discharged equipment,
rock, sand, cellar dirt and industrial, municipal, and agri-
cultural waste discharged into water.” 33 U.S.C. 1352(s§r

2. “Discharge of pollutants” is the naddition of any pollutant
to navigable waters from any point source . . 33 U.5.C. 1362(12)

3. A "point source” is “any discernible, confined, and discrete
conveyance, including but not limited to, any pipe, channel,
ditch, tunnel, conduit, well, discrete fissure, container . . .
from which pollutants are or may be discharged.” 33 U.5.C. 1362(14)

4. "Navigable waters" is all “waters of the United States . . ."
33 U.5.C. 1362(7)

Examples of discharges which are covered b{ Section 402 of the Federal
Water Pollution Control Act Amendments of 1972 (33 U.S.C. 1342)
{nclude, but are not limited to, the following:

1. Pumped or gravity drainage from the bench.

2. Pumped or gravity drainage from underground mines.

3, Discharges from silt basins. ’

4, Discharges resulting from preparation plant operations.
5. Discharges from sanitary wasfe treatment plants.

§. Discharges from other treatment facilities associated with
¢coal operations.

ADDITIONAL DEFINITIONS

1. The term "coal preparation plant” means 2 facility where coal
is crushed, screened, sized, cleaned, dried, or otherwise
prepared and loaded for transit to 2 consuming facility.

2. The term “coal preparation plant associated areas" means the
coal preparation plant yards, immediate access roads, slurry
ponds, drainage ponds, coal refuse piles, and cpal storage
piles and facilities.



ADDITIONAL INSTRUCTIONS FOR SAMPLE FORM.
1. This is a samp1e form only.

2. This report requires no carbon, therefore please bear down " on
pen when completing the report.

3. Those effluent limitations indicated under permit condition's
may not necessarily be the limits which are indicated on your
permit. You must check your permit to determine the Timitations
which apply. :

4. Monitor only those parameters specified in the monitoring section
of your permit, The sample report includes those parameters most
often required of municipalities; however, your permit may be
different.

5. The frequency of sampling and the type of sample to be collected
are specified in your permit for each parameter. Those shown on
the "sample" report are typical.

6. Please be sure to include your NPDES number in the space provided
and a valid telephone number in the lower right hand corner.

7. Please read the instructions on the back of the sel¥-monitoring
forms and call (303) 837-4335, if you have questions.

8. IF NO DISCHARGE OCCURS, PLEASE REPORT NO D;SCHARGE.
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GENERAL INSTRUCTIONS

If form has been partially completed by preprinting, disregard instructions directed at entry of that information alreadv preprinted. .
Enter “PERMITTEE NAME/MAILING ADDRESS (and facility name/location, if different),” “PERMIT NUMBER," and “DISCHARGE -
NUMBER" where indicated. (A separate form is required for each discharge.) . A
Enter dates-beginning and ending “MONITORING PERIOD" covered by form where indicated. - S -
Enter cach “PARAMETER” as specified in monitoring requirements of permit. S T . .
i Fnter “SAMPLE MEASUREMENT" data for each parameter under ‘QUANTITY™ and “QUALITY" in units specified in permit. . -
AVERAGE" is normally arithmetic average (geometric average for bacterial parameters) of all sample measurements for each parameter; -
tained during “MONITORING PERIOD.” “MAXIMUM" and WMINIMUM™ ire normally extreme high and low measurements
obtained during “MONITORING PERIOD.” (NOTE to municipals with secondary treatment requirement, enter 30.day average of sample
mea*uxre;dnams under “AVERAGE". and _enter .maximum..7-day .average of sample measurements obtained during monitoring period under
“MAXI] M.
6. Enter "PERMIT REQUIREMENT" for each parameter under “QUANTITY" and "QUALITY" as specified in permit. "=
7. Under “NO. EX" enter number of sample measurements during monitoring period that exceed maximum (and/or: minimum or 7-day
average as appropriute} permit requirement for cach parameter. If none, enter 0", : Lo o .
8. Enter “FREQUENCY.OF ANALYSIS™ both as “SAMPLE. MEASUREMENT"_ (actual frequency_of sampling and analysis used during.
monitoring: period) and as “PERMIT REQUIREMENT" specified in permit. (e.g., Enter “CONT.” for continuous monitoring,

1 =

2w

“1/7" for one day per weex, “1/30" for one day per month, “1/90" for one day per quarter, eic.) )

9. Enter “SAMPLE TYPE" both as “SAMPLE MEASUREMENT™ (actual sample type used during monitoring period) and as
“PERMIT REQUIREMENT." (e.g., Enter “GRAB" for individual sample, “24HC™ for 24-hour composite, “N/A" for continuous
monitoring, &tc.) . ' : o . S

(1Suld FYAH Q104) f ; S

10. WHERE VIOLATIONS OF PERMIT REQUIREMENTS ARE REPORTED, ATTACH A BRIEF EXPLANATION-TO DESCRIBE
CAUSE AND CORRECTIVE ACTIONS TAKEN. REFERENCE EACH VIOLATION BY DATE.

1. If “no dischargs” occurs during monitoring period, enter “NO DISCHARGE” across form in place of data entry. AU

2. Enter “NAME/TITLE OF PRINCIPAL EXECUTIVZE OFFICER” with “SIGNATURE OF PRINCIPAL EXECUTIVE OFFICER OR
AUTHORIZED AGENT,” “TELEPHONE NUMBER” and “DATE” at bottom of form. .

Mail signed Report to Office(s) by date(s) specified in permit. Retain copy for your records. L

More detailed Instructions for use of this DISCHARGE MONITORING REPORT (DMR) form may be obtained from Dffice{s) -

specified in permit. ; T . .

=

' LEGAL NOTICE
This report is required by law (33 U.B.C. 13!3; 40 C.F.R. 122.22). Failure to report or failure to report truthfully can result in civil penaities uoy
to axceed 310,000 per day of violation; or in criminal penalties not to exceed 325,000 per day of violation, or by imprisonment for not more than|
one year, or by poth. "~ ~ . . :
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&“—’"4 g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

&
Yl paore® BESION vill

’ 1860 LINCOLN STREET
DENVER. COLORADG 80298

Ref: B8E-HWE

CERTIFIED MAIL
RETURN RECETPT REQUESTED

Mr. Kenneth P. Payne
Assistant General Manager
Southern Utah Fuel Company

P.0O. Box P oo
Salina, Utah 84654

Dear y. payne:
We are forwarding for your information a copy of_;he U.S. Environmental

Protection Agency public notice, fact sheet and proposed permit for the

" Southern Utah Fuel Company, UT-0022918.

Sincerely yours,

p 5 .E%Z ﬁ;
Christine M. Phillips

Acting Director
Enforcement Division

Enclosure



U.S. ENVIRONMENTAL PROTECTION AGENCY -
WATER AND HAZARDOUS WASTE ENFORCEMENT BRANCH
ENFORCEMENT DIVISION
SUITE 103, 1860 LINCOLN STREET
DENVER, COLORADO 80295
303+837-4901

JULY 20, 1981
.FACT SHEET -

FOR NPOES PERMIT APPLICATION TO DISCHARGE LIQUID EFFLUENT

PERMIT INFORMATION

PERMITTEE NAME: SOUTHERN UTAH FUEL COMPANY
SUBSIDIARY OF COASTAL STATES
ENERGY COMPANY

" MAILING ADDRESS: 411 WEST 7200 SOUTH
MIDVALE, UTAH 84047

TELEPHONE NUMBER: 801+566-7111
FACILITY MAILING ADDRESS: P.0. BOX P

SALINA, UTAH 84654
TELEPHONE NUMBER: 801+637-4880
NPDES PERMIT NUMBER: UT-0022918
PUBLIC NOTICE NUMBER: UT-81-R6

The permittee operates an underground coal mining operation in Convulsion
Canyon, near Salina, Utah. The mine produces approximately 9,550 tons of
coal per day. This discharge permit is for the point source discharges
associated with runoff control sedimentation structures and for a mine water
discharge. The receiving stream is East Spring Canyon classified in the Utah
Water Quality Standards for the following beneficial uses: 3A - protected
for cold water species of game fish-and other cold water aquatic 1ife; and,
4 - protected for agricultural uses including irrigation of crops and stock
watering.

The Total Suspended Solids (TSS) limitation of 70 mg/1 and the alternative
precipitation limitations are based on BPJ BAT. The 0il and Grease limitation
of 10 mg/1 is Regional EPA policy. The Total Dissolved Solids (TDS) limitation
of 650 mg/1 is included at the request of the State of Utah in order to comply
with the Colorado River Basin Salinity Policy. The 2 mg/1 daily maximum for

Total Iron is Utah policy based upon data of other Utah coal mine discharges.
A 2 mg/1 1imit should not cause Quitchupa Creek to exceed background or the
State of Utah's water quality standard of 1 mg/1 Dissolved Iron.

Tentative determinations have been mace by the EPA staff in cooperation
with the State of Utah relative to effluent limitations and other
conditions to be imposed on the permit. These limitations and conditions will
assure that State Water Quality Standards and applicable provisions of the
Clean Water Act of 1977 will be protected. The recommended expiration date
for the permit is June 30, 1986.



FACT SHEET/ SCUTHERN UTAH FUEL COMPANY Page 2

The U.S. Environmental Protection Agency,-in cooperation with the State
of  Utah , has identified those parameters which are pertinent to the
industry's production process and has specified effluent limitations which
shall not be exceeded for those parameters. .

Those parameters not enumerated in the Fact Sheet but enumerated in the

‘draft permit are considered to be either not affected by this incustry's

activity or are adequately controlled indirectly by key parameters for which
effluent limitations have been established.

Written Comments. Interested persons are invited to submit written
comments on the proposed discharges and the EPA Regional Administrator's
propesed determinations. Comments should be submitted by August 20, 1981,
either in person or by mail to: U.S. Environmental Protection Agency, Water
and Hazardous Waste Enforcement Branch, Enforcement Division, 1860 Lincoln
Street, Denver, Colorado 80295.

The application number should appear next to the above address on the
envelope and on the first page of any submitted comments. A1l comments
received by August 20, 1981 » Will be considered in the formulation of
final determinations.

Information and Copying. Persons wishing further information may write
to the above address, or call the Water and Hazardous Waste Enforcement Branch
at 303+837-4901. Copies of the application, the proposed permit, including
proposed effluent limitations and special conaitions, comments and any other
documents which are received (other than those which the EPA Regional
Administrator maintains as confidential) are available at the Water and
Hazardous Waste Enforcement Branch for inspection and copying. A copy machine
is available for public use at a charge of $0.20 per copy sheet.

Register of Interested Persons. Any person interested in a particular
application, or group o0f applications, may leave his name, address, and
telephone number as part of the application file. This list of names will be
maintained as a means for persons with an interest in an application to
contact others with similar interests.

Public Hearing. If submitted comments indicate significant public
interest in the application or if it is believes that useful information may
be produced thereby, the Regional Administrator, at his discretion, may hold a
public hearing on the application, Any person may request the Regiona)
Administrator to hold a public hearing on an application.

Public notice of a hearing will be published and circulated at least
thirty days in advance of the hearing. The hearing will be held in the
vicinity of the discharge. The Regional Administrator will provide final
determinations within twenty days of the date of the public hearing.

Further information relative to the procedures and nature of public
hearings conceming discharge permits may be obtained by calling 303+837-4901,
or by writing the U.S. Environmental Protection Agency, Water and Hazardous
Waste Enforcement Branch, Enforcement Division, 1860 Lincoln Street, Denver,
Colorado 80295. :



M1
Permit'No.: UT-0022918  (RENEWAL)

AUTHORIZATION TO DISCHARGE UNDER THE
NATIONAL POLLUTANT DISCHARGE .ELIMINATION SYSTEM

In compliance with the provisions of the Clean Water Act, as amended
(33 U.S.C. 12571 et. seq.)(hereinafter referred to as “the Act"),

‘the Southern Utah Fuel Company,

is authorized to discharge from a facility located in Convulsion Canyon,
NWs Section 12, Township 22 South, Range 4 East, Salt Lake Meridian
and Baseline, Sevier County, Utah,

to receiving waters named East Spring Canyon, a tributary to Quitchupa
Creek which is part of the Colorado River Basin,

in accordance with effluent limitations, monitoring requirements and
other conditions set forth in Parts 1, II, and I1I! hereof.

This permit shall become effective on the date of issuance.*

This permit and the authorization to discharge shall expire at
midnight, June 30, 1986. :

Signed this _ ‘day of

Acting Director
Enforcement Division

*Thirty (30) days after the date of receipt of this permit by the Applicant.



@ EFFLUENT LIMITATIONS AND HONITORING REQUIREN@S (Active Mining Operations) @

1. During the period beginning immediately and lasting through June 30, 1986, the permittee
is authorized to discharge from all point sources associated with active mining operations
indicated on the area maps submitted and apﬂroved pursuant to Part III, A.1, Such dis-
charges shall be limited and monitored by the permittee as specified below:

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATION MONITORING REQUIREMENTS
Daily 7-Day Daily Measurement Sample
Average Average b/ Maximum Frequency Type
Flow - M3 /Day, gpd - N/A N/A N/A . Two per Month  Measured a/d/
Total Suspended Solids 25 mg/1 35 mg/l 70 mg/1 Two per month Grab
Total Iron NA - N/A 2.0 mg/1 ¢/ Two per Month Grab
Total Dissolved Solids N/A N/A 650 mg/1 Two per Month Grab

011 and Grease shall not exceed 10 mg/1 and shall be monitored monthly by a grab sample.

The pH shall not be less than 6,5 standard units nor greater than 9.0 standard units and shall be
monitored twice per month by grab sample, :

There shall be no discharge of floating solids or visible foam in other than trace amounts.
There shall be no discharge of sanitary wastes,

2. See Schedule of Compliance. Samples taken in compliance with the monitoring requirements
specified above shall be taken at the following location(s): At any point which is ;
representative of each discharge prior to its mixing with the receiving stream and as :
indicated by the solid triangles on the current area maps submitted pursuant to Part III, A.1.

See Part I, C.3.c.

-aj ) o

b/ This limitation shall be determined by the arithmetic mean of a minimum of three (3) '§§
consecutive samples taken on separate days in a 7-day pericd (minimum tota) of three (3) . =
samples). ="

¢/ If any Iron analysis exceeds this limitation, the State of Utah and the permittee shall review g e

the actfons necessary to achieve compliance with the 1imitation and the continued appropriate-
ness of the limitation. In no event shall the discharge exceed a daily maximum limitation for
Tota) Iron of seven {7) milligrams per liter.

d/ For the 1ntetmittent discharges, the duration of the discharge shall be reported,

LL

816220010




PART 1 MI- ut RENEWA

Page 3 of 17 '
Permit No.: UT-0022918

. A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (Active Mining Operations)
(Continued) _ -

3. Any overflow, increase in volume of a discharge or discharge from
a bypass system caused by precipitation within any 24-hour period
less than or equal to the 10-year, 24-hour, precipitation event
(or snowmelt of equivalent volume) shall comply with the following
limitation instead of the Total Suspended Solids limitations
contained in Part 1.A.1.: i '

Effluent Characteristic Daily Maximum
Settleable Solids 0.5 m1/1

Settleable Solids shall be monitored weekly during periods of precipitation.

4. Any overflow, increase in volume of a discharge or discharge from
2 bypass system caused by precipitation within any 24-hour period
greater than the 10-year, 24-hour, precipitation event (or snow-
melt of equivalent volume) shall comply with the following limita-
tions instead of the otherwise applicable limitations:

The pH shall not be less than 6.5 standard units nor greater than 9.0
standard units. :

5. The alternate limitations provided in Parts 1.A3. and 1.A4.,
shall apply only if: :

a, The treatment facility is designed, constructed, operated and
maintained to contain at a minimum the volume of water which
would drain into the treatment facility during the 10-year,
24-hour, precipitation event (or snowmelt of equivalent
volume); :

b. The treatment facility is designed, constructed, operated and
maintained to consistently achieve the effluent 1imitations
set forth in Part I.A.1., during periods of no precipitation
(or snowmelt).

6. The operator shall have the burden of proof that the preceding
conditions have been met in order to qualify for the alternate _
limitations in Parts I.A.3, and I.A.4. The alternate limitations
in Parts I.A.3. and 1.A.4, shall not apply to treatment systems
that treat underground mine water only.



PART 1 MI ut RENEWAL

Page 4 of 17
. . Permit No.:  UT-0022918
B. SCHEDULE OF COMPLIANCE

1.. The permittee shall achieve comp1iaﬁce with the effluent Timitations
specified for discharges in accordance with the following schedule:

a. If the permittee has hdt previously submitted Area Map(s)
described in Part III, A., such Area Map)s) shall be
submitted within 30 days of the effective date of this
permit.

" b. Revised Area Map(s) as described in Part III, A., must be
submitted 60 days prior to commencement of the discharge.

2. No later than 14 calendar days following a date identified in
the above Schedule of Compliance, the permittee shall submit
either a report of progress or, in the case of specific actions
being required by identified dates, a written notice to the
permit issuing authority of compliance or noncompliance. In the
latter case, the notice shall include the cause of noncompliance,
any remedial actions taken, and the probability of meeting the
next scheduled requirement.



PART 1 MI ur

Page 5 of 17
Permit No.: UT-0022918

MONITORING AND REPORTING

1." Samples and measurements taken as required herein shall be
. representative of the volume and nature of the monitored
discharge.

2. Monitoring results obtained during the previous month shal}
be summarized for each discharge for the month and reported
on a Discharge Monitoring Report Form (EPA No. 3320-1), post-
marked no later than the 28th day of the month following the
compieted reporting period. The first report is due on
October 28, 1981. Duplicate signed copies of these, and all
other reports required herein, (as required by Part 11, A.9.)
shall be submitted to the Regional Administrator and the
Director of the State of Utah Water Pollution Agency at the
following addresses:

U.S. Environmental Protection Agency Utah Department of Health

RENEWA!

Suite 103, 1860 Lincoln Street Division of Envirommental Health
Denver, Colorado 80295 Bureau of Water Pollution Control
Attention: Enforcement -~ Permits P.0. Box 2500

Salt Lake City, Utah 84110

3. Definitions

a. The "daily ayerage" means the arithmetic ayerage of all
the daily determinations made during a calendar month.
Daily determinations made using a composite sample shall
be the value of the composite sample. When grab samples
are ysed, the daily determination shall be the arithmetic
average of all the samples collected during the calendar
day. Daily determinations of mass shall be determined by
the daily determination of concentration multiplied by
the volume of discharge for that day.

b. The "daily maximm" concentration means the daily determina- |
tion of concentration for any calendar day.

c. Measurement of flow shall be performed by a direct flow
measurement technique such as a flow meter, weir, or gauge

d. A "composite sample" shall consist of at least three grab
samples which is representative of the discharge.

e. "Active mining area" means the areas on and beneath land
used or disturbed in activity related to the extraction,
removal, or recovery of coal from its natural deposits.
This term excludes coal preparation plants, coal prepara-
tion plant associated areas and post-mining areas.




PART I MI ut

Page 6 of 17
Permit No.: UT-0022918

. C. MONITORING 'AND REPORTING (Continued)

3..

4.

Definitions (Continued)

"f. "Reclamation area" means the surface area of a coal mine

which has been returned to required contour and on which
revegetation (specifically, seeding or planting) work has
commenced.

g. The term "10-year, 24-hour, precipitation event" shall
mean the maximum 24-hour precipitation event with a probable
reoccurrence interval of once in 10 years as defined by
the National Weather Service and Technical Paper No. 40,
"Rainfall Frequency Atlas of the U.S.," May 1961, and
subsequent amendments or equivalent regional or rainfall
probability information developed therefrom.

h. For additional definitions, see Part III, B.
Test Procedures

Test procedures for the analysis of pollutants shall conform
to regulations published pursuant to Section 304(h) of the Act,

" under which such procedures may be required,

Recording of Results

For each measurement or sample taken pursuant to the require-
ments of this permit, the permittee shall record.the following
information:

a. The exact place, date, and time of sampling;

b. The dates the analyses were performed;

¢. The person(s) who performed the analyses;

d. The analytical techniques or methods used; and,
e. The results of all required analyses. :

Additional Monitoring by Permittee

If the permittee monitors any pollutant at the location(s)
designated herein more frequently than required by this permit,
using approved analytical methods as specified above, the
results of such monitoring shall be included in the calculation
and reporting of the values required in the Discharge Monitoring
Report Form ?EPA No. 3320-1). Such increased frequency shall
also be indicated.

\

RENEW
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Permit No.: UT-0022918

. C. MONITORING 'AND REPORTINE (Continued)
7. Records Retention

A1l records and information resulting from the monitoring
activities required by this permit including all records of
analyses performed and calibration and maintenance of instru-
mentation and recordings from continuous monitoring instrumen-
tation shall be retained for a minimum of three (3) years, or
longer, if requested by the Regional Administrator or the State
of Utah water poliution control agency.



PART II Ml  UT  RENEWAL

Page 8 of 17 .
Permit No.: UT-0022918

. A. MANGEMENT REQUIREMENTS

1.

2.

3.

"Adverse Impact

The permittee shall take all reasonable steps to minimize any
adverse impact to the environment resulting from noncompliance
with this permit, including such accelerated or additional
monitoring as necessary to determine the nature and impact of
the noncomplying discharge.

Noncompliance Notification

If, for any reason, the permittee does not comply with or will
be unable to comply with any daily maximum effluent limitation
specified in this permit, the permittee shall provide the
Regional Administrator and the State of Utah with the following
information, in writing, within five (5) days of learning or
'being advised of such condition: _

a. A description of the discharge and cause of noncompliance;
and,

b. The period of noncompliance, including exact dates and
‘times; or, if not corrected, the anticipated time the
noncompliance is expected to continue, and steps being
taken to reduce, eliminate and prevent recurrence of the
noncomplying discharge. This written submission shall not
be considered as excusing or justifying the failure to
comply with the effluent limitations.

Change in Discharge

A1l discharges authorized herein shall be consistent with the
terms and conditions of this permit. The discharge of any
pollutant identified in this permit more frequently than or at

a level in excess of that authorized shall constitute a violation:
of the permit. Any anticipated facility expansions, production
increases, or process modifications which will result in new,
different, or increased discharges of pollutants must be reported
by submission of a new NPDES application or, if such changes

will not violate the effluent limitations specified in this
permit, by notice to the permit issuing authority of such changes.
Following such notice, the permit may be modified to specify and
Timit any pollutants not previously limited.



PART II MI  UT  RENEWAL

Page 9 of 17 :
Permit No.: UT-0022918

® A. MANAGEMENT REQUIREMENTS (Continued)
4. Facilities Operation

a. The permittee shall at all times maintain in good working

‘ order and operate as efficiently as possible, all treat-
ment or control facilities or systems installed or used
by the permittee to achieve compliance with the terms and
conditions of this permit.

b. Dilution water shall not be added to comply with effluent
requirements,

5. Bypass of Treatment Facilities
a. Definitions

(1) “Bypass" means the intentional diversion of waste
streams from any portion of a treatment facility.

(2) "Severe property damage" means substantial physical
damage to property, damage to the treatment facilities
which causes them to become inoperable, or substantial
and permanent loss of natural resources which can

. reasonably be expected to occur in the absence of a
. bypass. Severe property damage does not mean economic
loss caused by delays in production.

b. Bypass Not Exceeding Limitations
The permittee may allow any bypass to occur which does not )
cause effluent limitations to be exceeded, but only if it
also is for essential maintenance to assure efficient opera-
tion. These bypasses are not subject to the provisions of
paragraphs ¢ and d of this Section.
c. Notice
(1) Anticipated Bypass
If the permittee knows in advance of the need for a
bypass, it shall submit prior notice, if possible, at
Teast ten (10) days before the date of the bypass.
(2) Unanticipated Bypass

The permittee shall submit notice of an unanticipated
bypass as required in Part II, A.2.
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Permit No.: UT-0022918

. A. MANAGEMENT REQUIREMENTS (Continued)

5.

6.

Bypass of Treatment Facilities (Continued)

"d. Prohibition of Bypass

(1) Bypass is prohibited and the Director may take enforce-
ment action against a permittee for bypass, unless:

(a) Bypass was unavoidable to prevent loss of life,
personal injury, or severe property damage;

(b) There were no feasible alternatives to the bypass,
such as the use of auxiliary treatment facilities,.
retention of untreated wastes, or maintenance
during normal periods of equipment downtime. This
conditions is not satisfied if the permittee could
have installed adequate backup equipment to prevent
a bypass which occurred during normal periods of
equipment downtime or preventive maintenance; and,

(c) The permittee submitted notices as required under
paragraph ¢ of this Section.

(2) The Director may approve an anticipated bypass, after
considering its adverse effects, if the Director deter-
mines that it will meet the three conditions listed
above in paragraph d.(1) of this Section.

Removed Substances

Solids, 'sludges, filter backwash, or other pollutants removed in
the course of treatment or control of waste waters shall be
disposed of in a manner such as to prevent any pollutant from
such materials from entering waters of the United States.

. Power Failures

No later than 30 days after the effective date of this permit,
the permittee shall certify in writing to the permit issuing
authority either that:

a. An alternative mechanical or electrical power source
sufficient to operate essential facilities utilized by the
permittee to maintain compliance with the terms and conditions
of the permit has been or will be instalied or,

b. Upon reduction, loss or failure of one or more of the
primary sources of electrical power to essential facilities
utilized by the permittee to maintain compliance with the
terms and conditions of this permit, the permittee shall
halt, reduce, or otherwise control production and/or all
discharges in order to maintain compliance with the terms
and conditions of this permit.
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MANAGEMENT REQUIREMENTS (Continued)
8. Delineated Discharges

Any discharge delineated in Part 111 (Other Requirements)
(originating from operations covered by Standard Industrial
Classification Codes 1211 and 1213) that commences after the
effective date of this permit shall be in compliance with all
effluent limitations, monitoring requirements, and other
conditions contained herein upon initiation of discharge.

9. Signature Requirements
A1l reports or information submitted pursuant to the require-
ments of this permit must be signed and certified by a principal
official or by a duly authorized representative of that person.
Signatory regulations are established in 40 CFR 122.6.

RESPONSIBILITIES

1. Right of Entry

The permittee shall allow the head of the State of Utah water
pollution control agency, the Regional Administrator, and/or
their authorized representiatives, upon the presentation of
¢redentials:

a. To enter upon the permittee's premises where a regulated
facility or activity is located or in which any records
are required to be kept under the terms and conditions of
this permit; and,

b. At reasonable times to have access to and copy any records
required to be kept under the terms and conditions of this
permit; to inspect any monitoring equipment or monitoring
method required in this permit; and to sample any discharge
of pollutants.’

2. Transfer of Ownérship or .Control

In the event of any change in control or ownership of facilities
from which the authorized discharges emanate, the permittee shall
notify the succeeding owner or controller of the existence of

this permit by letter, a copy of which shall be forwarded to

the Regional Administrator and the State of Utah water pollution
control agency.
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® B. RESPONSIBILITIES (Continued)
3. . Availability of Reports

Except for data determined to be confidential under Section 308
of the Act, all reports prepared in accordance with the terms

of this permit shall be available for public inspection at the
offices of the Regional Administrator and the State of Utah water
pollution control agency. As required by the Act, effluent data
shall not be considered confidential. Knowingly making any false
statement on any such report may result in the imposition of
criminal penalties as provided for in Section 309 of the Act.

4. Permit Modification

After notice and opportunity for a hearing, this permit may be
modified, suspended, or revoked in whole or in part during its
term for cause including, but not 1imited to, the following:

a. Violation of any terms or conditions of this permit;

b. Obtaining this permit by misrepresentation or failure to
disclose fully all relevant facts; or,

¢. A change in any condition that requires either a temporary
. or permanent reduction or elimination of the authorized
discharge.

5. Toxic Pollutants

Notwithstanding Part 1I, B.4. above, if a toxic effluent standard
or prohibition (including any Schedule of Compliance specified

in such effluent standard or prohibition) is established under
Section 307(a) of the Act for a toxic pollutant which is present
in the discharge and such standard or prohibition is more
stringent than any limitation for such pollutant in this permit,
this permit shall be revised or modified in accordance with the
toxic effluent standard or prohibition and the permittee so
notified. . '

6. Civil and Criminal Liability

Except as provided in permit conditions on "Bypassing" (Part II,
A.5.) and "Power Failures" (Part II, A.7.), nothing in this
permit shall be construed to relieve the permittee from civil

or criminal penalties for noncompliance,
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7.

10.

11.
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0i1 and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the
institution of any legal action or relieve the permittee from
any responsibilities, Tiabilities, or penalties to which the
permittee is or may be subject under Section 311 of the Act.

State Laws

Nothing in this permit shall be construed to preclude the
institution of any legal action or relieve the permittee from
any responsibilities, 1iabilities, or penalties established
pursuant to any applicable State law or regulations under
authority preserved by Section 510 of the Act. '

Property Rights

The issuance of this permit does not convey any property rights
in either real or personal property, or any exclusive privileges,
nor does it authorize any injury to private property or any
invasion of personal rights, nor any infringement of Federal,
State, or local laws or regulations.

Severability

The provisions of this permit are severable, and if any provision
of this permit, or the application of any provision of this permit
to any circumstance, is held invalid, the application of .such
provision to other circumstances, and the remainder of this permit
shall not be affected thereby.

If the permittee desires to continue to discharge, he shall reapply
at least one hundred eighty (180) days before this permit expires
using the application forms then in use. The permittee should

also reapply if he desires to maintain a permit, even though

there was not a discharge from the treatment facilities during

the duration of this permit.
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® A. OTHER REQUIREMENTS

1. General

Requirements

‘a. Area Maps (Acting Mining Operations, Coal Preparation Plant,
and Associated Areas) '

(1)

(2)

(3)

-Underground mines which have already identified the

Yocation of each discharge need not submit an area
map.

The permittee shall submit revised Area Map(s) to

show any changes, corrections, or other modifications

or adjustments of the location of the point source
discharges. The purpose of this requirement is to
assure that the Regional Administrator and the State -
of Utah are kept fully advised as to the current location
of such discharges.

The revised Area Map(s) shall be submitted in the

form specified below and shall be made from USGS
topographical maps (7.5 or 15-minute series) or other
appropriate sources as approved by the Regional Adminis-
trator or his designee. Each revised Area Map shall

be 8% inches by 11 inches and shall be in black and
white suitable to produce readable copies by rapid
printing methods (Xerox, Dennison, Qffset printing,
etc.) or as approved by the Regional Administrator or
his designee. Where additional 8%-inch by 11-inch

maps are required to show the area of operation, they
shall be numbered and a key shall be shown on the first
map. The first map section shall have the company name,
mine/job name, address, and NPDES number clearly printed
thereon. Also, one line of latitude and one line of
longitude shall be marked on each map section. The
Area Map(s) shall delineate the following, using the
graphics as indicated:

(a) Existing Area of Operation (Solid Outline)
(b) Existing point source A (Solid Triangle)
(c) The projected area of operation for

the next five years =  ccomcmvcmcaea- (Dashed Outline)
(d) Project point source for _

the next five years zf:& (Opened Triangle)
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||' A. OTHER REQUIREMENTS

1. General Requirements (c&htinued)

b.

c.

(e) The monitoring reports must indicate the active-
inactive status of all discharge points which are
1isted on the current area maps. These discharge
points shall be assigned numbers 001, 002, 003, etc.

Monitoring of a discharge may be terminated if either:

(1) Sufficient data has been accumulated to show to the
satisfaction of the Regional Administrator or his
designee that the untreated discharge from an area
where active mining has ceased will meet the limita-
tions herein; or,

(2) The discharge emanates from an area on which the State
of Utah has released the grading bond or has taken
other similar action.

Permittee is not authorized to discharge after the expira-
tion date of this permit. In order to receive authorization
to discharge after the expiration date, the permittee shall,
no later than 180 days prior to the expiration date of this
permit, submit a new NPDES application and fees as required
by the permit issuing authority.

B. ADDITIONAL DEFINITIONS

1.

The term “"coal preparation plant" means a facility where coal is
crushed, screened, sized, cleaned, dried, or otherwise prepared
and loaded for transit to a consuming facility.

The term "coal preparation plant associated areas" means the coal
preparation plant yards, immediate access roads, coal refuse piles,
and coal storage piles and facilities. -

The term “settleable solids® is that matter measured by the
volumetric method specified below:

The following procedure is used to determine settlieable solids:

Fi11 an Imhoff cone to the one-l1iter mark with a thoroughly
mixed sample. Allow to settle undisturbed for 45 minutes.
Gently stir along the inside surface of the cone with a
stirring rod. Allow to settle undisturbed for 15 minutes
longer. Record the volume of settled material in the cone
as milliliters per liter. Where a separation of settleable
and floating material occurs, do not include the floating
material in the reading.

RENEWAL
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SCHEMATIC OF WATER FLOW

 DISCHARGE NO. 001

DISCHARGE
INTERCEPTED UNDERGROUND NO. 001
UNDERGROUND ] SETTLING >— 660,000 GPD
WATER POOLS DAILY AVERAGE
DISCHARGE NO. 002
DISCHARGE
SURFACE SEPARATION
R UNOFE NO. 002
UNOF > BASIN 368,000 GPD
DAILY AVERAGE
’ (DURING 10 YEAR
| STORM)
Item 11-A

SOUTHERN UTAH FUEL CO.

- SUFCo No. 1- MINE

March 10, 1981
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For each outfall, list the Iatitude and longitude of its iocetion to the nearest 15 seconds and the name of the receiving water,

.A'NOUUJ:&%"L’ B LATITUDE €. LoneITUDE P. RECEIVING WATER (name)
(lis1)} \. one, LN, 3 sEE, 1. ORE, 2, WM. 3. BEE.
001 38 54 55 11 24 57 | East Spring Canyon Creek
002 38 54 45 11) 24 59 | East Spring Canyon Creek
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A. Atach a line drawing showing the water flow through the facility. Indicaste sources of intake water, operations contributing wastewater 10 the effluen
and trestment unit lebaled to correspond to the more detailed descriptions in ltem B. Construct a water balance on the line drawmg by showing averag
flows between inwakes, operstions, trestment units, and outfalls. If & water balance cannot be determined (e.g., for certain mining activities), prmnde
picrorial description of the nature and amount of any sources of water and any collection or treatment measures,

B. For esch outfall, provide » description of: (1) All operations contributing wastewater to the etfivent, including process wastewster, sanitary wastewate
cooling water, and siorm water runoft; {2) The sverage flow contributed by each operation; snd (3) The treatment received by the wastewster, Contin
on additiona! sheats if necessary,
1.0UT- 2. OPERATIONIS) CONTRIBUTING FLOW 3. TREATMENT
ey o OPERATION (list) B AVERAGE FLOW s DESCHIPTION 5. LSTcoDES Tm
Mine Discharge 660,000 gpd Sedimentation Pond 1-U

001 -
. Storm Run-off No discharge Sedimentation Pond 1-U
has been experd Discharge Screening 1-T

002

ienced as of

this date.

Flow from 10~

yr., 24<hr.

storm is esti-

Imated at

368.000. gpd.

®

OFFICIAL USE ONRLY (effiuent guidelines aub-cotegories)

EPA Form 3510-2C (6-8D)
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¥ =
. C. Exceit tor storm runotd, leaks, o §pills, are any of the discharpes described in ltems 1A or B intermitiem or seasonsl?

i X vEs (complste the Joliowing table) Ciwe (ro to Section 1IN
3. FREQUENCY 4, FLOW
1. OUTFALL * 2. OPERATION(s) s.DAYS |b. MONTHS s r;;nox;:;\'r: ' b‘,;,:;,‘;,"w‘&::::; & DUF
NUMBER CONTRIBUTING FLOW PER WEEK | PER YEAR - " ATION
(ist) | flst) dapecits ™ | topeity - yome sxpel 2o | RSTLIIM] 2 WA | i e

. 001 Discharge is pumped with- 7 12 .660 660,000
hi-1o switch control. . : gpd
Pumps operate approximately '
18 hours per day. Flow

rate varies with increase - )
or decrease in mine face . .
activity.

= =~'~":.--\.-.s."-,h

»
e -

151, MAXINIUM PRODUCTION @7 <o i, S5 0 b Lot o bt 2 Ly 2w 2 : _
A. Does an effivent guideline limitation promulgated by EPA under Semwn 304 of the Clun Water Act apply to your facility?

[X vEs (completc Item 111-B) One (to to Section IV)
B. Are the jimitations in the applicable effiuent guideline expressed in terms of production for other messure of operation)?
O ves (complete Item 111-C) m NO (Fo o Section IV)

C. M you answered “Yes” to Item t11-B, list the guantity which represents an actual measurément of your maximum level of production, expressed in the tern
and units used in the epplicable etfluent guideling, and indicate the at{ected outfalls,

1. MAXIMUM QUANTITY
2 AFFECTED
OUTFALLS
B, QUANTITY PER DAY D. UNITE OF HMEAUNE €. orenaTioN, ”"""""" MATENIAL, ._'" (list outfall numbers:
(specify)
IV.IMPROVEMENTS 5 0 =5 52000 20 e o Tx o o fe ' nn e g 3wl d e ey o =:,.-—.__-.;r:-;-g--;-,_._.*-;;v. i

A. Are you now requifed by any Federal, Siate or loce! suthority 10 meet any implementaiion schedule for the construction, uporading or operation of was
VE1er treatment equipment or pracuces of any othet enwvirponments! programs which may affect the discharges described in this application? This inclug

but 15 not bmited to, prrmit conditions, administrative or enforcement orders, entorcement compliance schegule lettérs, stipulations, court orders, and gra
o1 loan conditions.

TIvES teamplets the fullowing tobic) Mo tro o ttem IV-B)
. 4, FINAL COM
LLIDENTIFICATION OF CONDITION,| 2- AFFLCTLD OUTFALLS [ PLIANCE BAY
AGREEMENT, ETC. 3. BRIEF DESCRIFPTION OF PROJECT

A 50| b.aounck OF DISCHARER -l.."-l..'- ;I‘.:;uq

E. OPTIONAL: You may attach addiional sheets describing any additional water poliution eontrol programs (or other environmental projects which may affé
your gischarges] you now have underway of which you plan, Indicate whether each program is now underway Or planned, snd indicatle your actual’

Planned scheduies for construtlion.  [Tmark “x* IF DESCRIPTION OF ADDITIONAL CONTROL FROGRAMS IS ATTACHED _
EPA Form 3510-2C (6-80) PAGE 2 OF 4 CONTINUE ON PA(




: ' EFA 1.D. NUMBER (copy [rom Item ] of Form 1)

* CONTINUED FROM PAGE 2 - Ut-002291 8 Form Approved OMB Mo 156-RO173
V. INTAKE AND EFFLUENT cnmmrzmsnes} e lteln T To g e S e T : ' e

- ._-,_._n.......

3

-.."_-n_. it

A,B,&C: Seeinstructions before proceeding — Compiete one set of tables for each ouﬁan = Annotate the outfall number in the space provided.
: NOTE: Tables V.4, VB, and V-C sre inciuded on separate sheets numbered V-1 through v,

D. Use the space below 1o fist any of the poliutants listed in Table 2¢-3 of the instructions, which you know or have reason 10 believe is discharged or may be
. gischarged, from any outfall. For every poliutant you list, briefly describe the ressons you believe it to be present and report any snalytical dau in your
possession,

1. FPOLLUTANT 2. SOURCE 1. POLLUTANT 2. 30OURCE

NA

L) et = "

A. 15 any poliutant listed in ftem V.C a2 subsiance or a component of 2 substance which you do or expect that you will over the next 5 years use or manutaiture
as an intermediate or final product or byproduct?

Vi FOTENTIAL DISCHARGES NOT COVERED BY ANALYSIS &~ - o oo oo~ = -0 - o« T "

[ YEs (iist oll such pollutants below) Xino teo to Item V'1-B)

B. Are your operations such that your raw materials, processes, or products can reasonably be expected 1o vary so that your discharges of pollutants may duviné
the nex1 5 years exceed two times the maximum values reported in Jtem V?

[ YES (complete Item VI-C below) © " [Iwo (ro to Section VII)

C. M you snswered "Yes* 10 ltem VI-B, explain below and describe in detsil the sources and expected levels of such poliuiants which ypu anticipate will be
discharged from each outfall over the next § years, 1o the best of your ability at this time. Cnmmue on additiona! sheets if you need more space.

EFA Form 3510-2C (6-BD) FPAGE 3 OF 4 ) CONTINUE ON REVER%



Vil _BIGLOGICAL TOXICITY TESTING DATA 3.5t i i 255 527

. . PRGN -_.j"_".____,..; LT at - .‘r‘: =
ARSI ASCE il Y & kg RN YR TASTa ity

e

) [P ~

» DO you hsve any knowicdge or reason to belicve that any biolopical test for acute or chronic toxicity has been made on sny of your discharges o

ronas
receiving water in relation 1o your discharge within the last 3 years?

'

Dv:s {identify the test(s) ond deacribe their purposer below) mno {ro to Section VIII)
L ——
' +
VIICONTRACT ANALYSIS INFORMATION ¥™w "t 03 7 0t oo T, L e Tk i S ¢
\Were any of the analyses reported in 1em V performed by a contract laboratory or consulting firm?

v es flist the name, address, end telcphone number of, ond pollutants

[CIno (g0 to Scction IX)
onalyzed by, each such loboratory or firm below)

A NAME ) B. ADDRESS £ JECEFHBHE o wm.t.ur.p.ﬂui.-:}j ANALY
Ford Chemical Laboratory 40 West Louise Avenue, 801-466-8761 A1l
Salt Lake City, Utah 84115
X, CERTIFICATION & * -7 Soas oo o e o 7 S oo R R E
! certify under penalty of law that | have personally examined and am familiar

with the information submitted in this sapplication and
attachments and that, based on my inquiry of thase individuals immediately responsible for obtaining the information, | believe that the
formation is true, accurate snd complete. | am aware that there sre significant penalties for submitting false infarmation, including
possibility of Tine and imprisonment,

A, NAME & OFFICIAL TITLE (Iypr or print)

‘ Vernal J. Mortensen, Vice President--Utah Operations

EPA Form 3510-2C (6°80)

B. PHONE ND, {ores code & no.)
801-566-7111

D. DATE SIGNED

_‘3-—10—3/

PAGE 4 OF 4




PLEASE PRINT OR TYPE IN THE UNSHADED AREAS ONLY, You may report some or ol of
thiy Information on separate sheets fuse the some format) instesd of completing these pages. .

SEE INSTRUCTIONS.

EPA LD. NUMBER [copy from flem ] of Form })

ut-0022918

Discharge 001

Fnrm Appmvnd OoMB Na 158- RO!?.‘!

V. INTAKE AND EFFLUENT CHARACTERISTICS fenntinued from page 3 of Form 2—CL;>

——

. R
by ] o a ks

y T r——

e Gilh i e b e b \u.)..-q.

. .
B tr AL A, i rbebsnc ot o &

it wha bl i ot e A bt Sttt N i

JOUT rnl...l.

PART A - You must provide the results of at [nast one analysis tor every pollutant in th:s table, Complete one table for each oulfall See instructions for additional details,

2. EFFLUENT flps » ” bl ) 4. INTAKE foptional
ec o
1. POLLUTANT | s Maxmum pay varue [0 MAXIMYM 39 pAY vALUE [.LON il T e ¢ no.or [, com:u: CERAGE VALUE B NO. ¢
v g g MALY
:am:;su'mm frl sanas :onco.!u’nnneu {r) mass eone:u‘r‘naﬂan 1] mase AMALYSES| “rhpation b MASS eenet!n'nnﬂen 13) mase A
a. Biochemical
O D d
wom o 37.0 92 ] mg/1 Kg/day )
b. Chermical "
o D - ,
caom 16.0 40 i mg/ 1 Kg/day
c. Yois! Organie
Carbon {TOC) 9,70 24 1 mg/1 Kg/day
d. Totat Susended .
Solids {755) 65.0 162 31.3 78.2 13 mg/ 1 Kg/day _
*. Ammoniti fas N} <.N 1 mg/] -
VALUE VALUE VALUE i VALUE ]
L FI .
o 660,000 gpd - .. )
9. Temnerntare VALUE o VALUE VALUE o VALUE
fiinteri 'l 2 ]
. Tempmentare VALUE 0 VALUL VALUE o VALUE
frummer) ]2 ]
MINTMUM  [MAXIMUM MM UM MARIMUM \'/
Lo ’ T STANDARD UNITS
7.1 8.0 |13

PART B - Mark X" in coltunn 2-a for each peliutant you know or have reason to believe is present, Mark X’ in column 2-b for each pollutant you believe to be absent, If you ma
column 2-3 for any pollutant, you must provide the results of at least one analysis for that pollutant. Compiete one table for each outfall, See the instructions for additlor
tetails and requirements,

&, UMNITS

1, FOLLUT [2. MARK X L. EFFLUENT s, INT&KE'énpﬂonal} .
ANT AND 1y To o] o maxmum oAty vaLue | P PAKIE 39 BAV VALGE [ETORG TR ANEF VAOE[ano orl, concenl o mass ASCRACE VAte_ rr
(if avaitable) WA con:r-lo'v!-uﬂou f2) weans concv.n'tnatmn . {r) meass cuul:mln]nnﬂou I7] mass YSES TRATION conczy!!uuﬂou {2} sanse v
a. romide
{24959 67.9} X <.01 —_— mg/] - .
h Chiprine, .
Totst Nasiduat x < 0] — mg/l -—
b s
€. Color
X 10 25 co.unit | Kg/day 4_
o, Fecat )
Coltform X 2.0 5 MPN/100n1 ==~ !
», Fluorids
(18004 48 /) X .20 .5 mg/] Kg/day _
i. Nitrate.
B bl I .10 .25 mg/1 | Kg/day 1




ITEM V-6 COMMNUED FROM FRONT ’_ . —
: L MATER X

Y. POLLUTYA 1. EFFLUENT 4, UNITS 3. INTAKE foprional)
| ‘ERshe? PesrdEsnl s wanimum oAty vaLue |5 RAKIIE 33 pay vACUE [ETORE ey Uk [ wo oF sconcenl 0, AVHPEL VALLe oo
; Hf ovallable) il Thihld tqucn‘s"lun"en I} wase conce u'-rl-nuon (1] wans enncun'tllrlun {1l mass YSES " CONCENTRATION h_, ilohid vsz!,
Towomie | x 0 | .25 o 1 | me/1 | Kg/day -
areme | X 20.0 50 3.4 8.49 |13 | mg/1 |Kg/day
L. Phosphorus .
{25100 | X 00| .25 ) 1 | mg/1 | Kg/day
‘| . Rediosctivity
[rom™ | x .8 | 2.0 1 |pcist | --
|y 1.2 | 3.0 1 (pein | - ~
Fonr ™ X <.05 - | - 1 | pCi == —
' ;.2‘6“;::‘:? X <, 05 -— . _ 1 pCi/gm -
' k. Sulfste - ) .
uonrogy | X 85.5 | 214 | 1 {mg/t | Kg/day
L 86 | 2.2 V |mg/1 | Kg/day
300" x| <o | -- 1 {mg/ --
{14265.49.3) *
n, Surfsctants X .04 .10 _ 1 I'l'lg/ 1 Kg/ day
0. Aluminum, ]
(raz0908) | X .030 .07 | .017 .04 7 {mg/1 | Kg/day
p. Barlom, ;
(reaaaes | X .090 .22 1 |mg/1 Kg/day
q. Boron, .
craavas | X .270 .67 1 |mg/] Kg/day
ir, Cobal
LT X | <.001 -- 1 | men --
baeeve | x 1.250 | 3.12 47 1.17 6 |mg/1 | Kg/day
t. Megnestum,
oavesay | X 32.64 | 81.54 1 |mg/ Kg/tjaor
u, Molybdenum, —
ir:;;lg-ss-n X <.001 - : 1 mg/1
v. Mangansee, . ] .
namosm | X 145 .36 .033 .08 9 |mg/1 | Kg/day «
Va0 18] X! <.0 - : _ 1 [mg/1 --
., Thtanlum, . — |
(14403201 X <.01 o 1 | mo/1 . |‘

_EPA Form 3510-2C (6-B0} PAGE V-2



EFA LD. NUMBER {copy from ftem ] of Form [JJOUTFALL. NUMBER

Ut-0022918 ‘ 001

CONTINUED FROM PAGE J OF FORM 2.C : Form Approved OM8 No. 158-R0173

PART C - If you are a primary industry and this outfall contains process wastewater, refer to Table 2¢-2 in the Instructions to determine which of the GC/MS fractions you must test
. for. Mark X" in column 2-a for all such GC/MS fractions that apply to your industry and for ALL toxic metals, cyanides, and total phenals, 1f you are not required to mark

column 2-a {secondary industries, nan—process wastewater outfalis, and non-—required GC/MS fractions), mark X" in column 2-1 for aach poflutant you know or have reason

to beligve Is present, Mark X" in column 2-c for each pollutant you believe to be absent. 1f you mark eithar columns 2.3 or 2-b for any pollutant, you must provide the re-

sults of at feast one analysis for that poliutant. Note that there are seven pages to this part; please raview oach carefully. Complate one table {a/f seven pages] {or each outfall,
See Instructions for additional details and requirements.

f. Por'l.tl)-lé;guf L MARN ‘R’ 1. EFFLUENT . . .4. UNITS 5, INTAKE (opﬂollwl}j
A A €. . : . G
e e e R o o [

METALS, CYANIDE, AND TOTAL PHENOLS : .

Toint 143536 0 X | <.000 -- : 1 | m/1 | -

ey o X | <.001 - . - 1 1 mg/1 -=

otk gid 1y x| <.01 - - 1 | mgN --

12'.‘.???2‘13.'2‘5.91 X <,001 - 1 mg/1 -

Toiel 17440 4791 x| <00 - | 1 | mg/Y --

175505081 x| <.00 -- 1 | man -

- 'i .

Haware x| <.001 -- . | 1 | mg/1 -- ﬁ

B, Margury, Totel . . .

17439 97.8) X | <.0002 -- 1 { mg/1 |, =~

M, Nickel, Totel .

L X .025 .06 0 .02 8 | mg/1 |Kg/day -

10M, Selenlum, -

Totel {7782-49.2) X <.00] —— ] _mg /1 -

(radozai X] <.001 -- 1 | mg/l | - _

Yot (7440.36 01 x| <0 - 1 | mg/ --

(1440 086) X .235 .59 .049 .12 6 | mg/1 |[Kg/day| : i

7

remisiizn Y] | 011 | .03 1 | mg/1 | Kg/day -

Yo o A X <.00] - 1 mg/] == —

DIOXIN .

2.3, 7.0 Tatre. 1 ] ] iu:scmm: RESULTS



- _
1. Pﬁ:.é.lé'::ﬂ‘r 2 MARK ‘Xt 3. EFFLUENT 4. UNITS s, KE foptinnal) .
NUMBER TR st o MARIMUM DALY vaLuE | P MAR I LBAY VAL LONG T AT VALUE L o oF 2L M s no.or
PR

& CONCEN-: | _AYEL ALME
-aria bl {39 Ty n AMNAL. B MASS > AMAL-
bf ovaiabic) opsunT | eaw coNce E:rlnaneu fa] mass Cﬂ”ll}l’?’l!lloﬂ 1) wans tn’n:l'!.r]laﬂon {1} mnss vses TRATION f) oncan li) wane v

AL TRATION
GC/MS FRACTION —~ VOLATILE COMPOUNDS .

1V, Acrolein
1107.02.8) X

2V, Acrylonlitrile
167-13-1) .

IV, Benzene
{71.43-2)

4V, Bis {Chloro-
methyl) Ether
(542-88.1)

SV. Bromoform
175-28-2)

6V, Carbon
Tetrechloride
156-23-5)

7V. Chiorobenzene
{108-80-7}

8V. Chiorodl-
bromomasthang
[124-48-1)

V. Chlorosthane
{76-00-)1

10V, 2-Chioro-
sthylinyl Ether
{110-75.8)

11V, Chioroform
187-68-3)

$2V. Dichloro-
bromomethane
[75-27-4}

13V, Dichtoro-
difluoromethans
(75-71.8)

14V, 1,1-Dichlore-
sthene {75-34.7)

15V, 1,2-Dichloro-
#thene {107-06-2)

LGV. 1.1-Dichtoro-
$thylens (75.35.4)

17V. 1,2-Dichtoro-
propans {78-87-8)

18V, 1,2-Dichtore-
propylene
1542.75-6}

19V, Ethyibentzens
{100-41.4}

xxxxxxxxxuxxxxxxxx

20V, Methyl
Bromide (74-83.9)

21V, Methyl
Chioride (74.87.3) x

EPA Form 3510-2C (8-80) PAGE V-4 CONTINUE ON PAGE V.5



CONTINUED FROM PAGE V4 ] Ut-Ulced 1 8 | VUi |

1. PAO“Ltl’.lé':;NT MARM K" . . 3. EFFLUENT 4, UNITS 5. IN € foprionsl) ., |
Nomsen  (MTeseTc el e maximum DATLY vALUE -M*"*}‘W Bay VA TSR] T AUt [ano.orl, comcen- ETL A

, ag. [ Pags | am- ANAL- h MASS
{if averlabie) auin-{ sent | danr (2] wass fa) mann vses | TAATION "!::;::“" te] wase YEES

{1] mane

U} [ i}
CAONEANTAATION EONCRNTRATION

-
GC/MS FRACTION ~ VOLATILE COMPOUNDS (eonlinusd)

22V, Methylene
Chioride {75-09-2) X

2V, 1,1,2.2-Tarre-
chiorosthane
{19-34-8)

[+l
CONCRMTRATION

14V, Tatrachloro-
sthylens {127-18.-4}

28V, Toluvens
{108-88-2)

aav. 1,2-Trens-
Dichicrosthylens
{158-80-5)

23V, 1,101k
chioroethane
{71.58-8)
28v. 1,1.2-Trh
chloranthene
{79-00-5)

29V, Trichloro-
sthylene {75-01-8)

30V, Trichloro-
fluoromethane
{78-00-4)

IV, Vinyt
Chioride (75.0%.4)

GC/MS FRACTION — ACID COMPOUNDS

1A. 2-Chlorophano
{95-678)

S | D [he D I3 I3 10 O | D

2A. 2,4-Dichloro-
phenol (1208132}

JA. 2,4-Otmethy)
phenol {105.67-9)

AA, 4.8-Dinftro-Q-
Cresol (834-82-1)

SA. 2,4-Dinitro-
phanot [51-28-8}

GA. 2-Nlitropheno!
(38-75-B}

TA. 4-Nhrrophenol
1100.02.7}

SA. P-Chloro-M-
Cresol {B9.50-7)

A, Pentachioro-
phenol {87-88.-5}

10A. Phanol
1108-95.2)

11A, 2,4.6-Trt-
chlarophsnol
{88-06-2}

__FPA Frem35102C (680} ) PAGE V-8 CONTINUE ON REVERSE
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1.POLLUTANTY

T MAnNK

'y

1.

ANU CAS
NUMBER s
if avmilable sute. | San:

I

Y MAXIMUM DAILY VALUE

——

U MAXIME]M
{1f ove.

EFFLUER

A 7N

8. UNITS

——

TAKE fuptonaly’

CLONG Tﬁ’ﬂal:m?n\sﬂf » VALUE

Lomce !llv‘larlov-L 10 uaes

1Y)
CONCARTRATION

[k
COnNERNTRATION

d NO.OF
AMAL-
YSES

8, CONCEN-

TRATION

b MAans

{*) concan.
TRATION

G YEHM
i ARLVE

lh ND.¢

AMAL
YSeLs

GC/MMS FRACTION — BASE/NEUTRAL COMPOUNDS

18. Acenephthens
i83-21.9)

X

| 28. Acenaphiytens
)

(208-288

38, Anthracens
{120-12.7)

48, Bnzidine
(92-87-5)

58. Ben1o (a)
Anthracene
{58-83-3})

48, Benio fe)
Pyrene {(80-32.8)

18. 3,4-Benzo-
fluoranthene
{205-69.2)

88. @ento (shi)
Perylone
{191-24.2)

98. Bemao th)
Fluoranthens
{207-08-9)

108. 8k (2-Chioro-
ethnxy) Mathena
[111.91.1)

11B. 8ls {2-Chloro-|
elfhyl) Ethar
{11144.4)

128. By (2-Chloro-
wopropyl) Ether
{39638-32.9)

138. Ble {2-Ethyl.
hexyl) Phihalate
{117.81.7}

14B. 4.Bromo-
phenyl Phenyl
Ether {101.55.3)

158. Buty] Banzyt
Phthalste (B5.68.7

P > (3¢ [xx [>e [3x B Pe [pe [ [3¢ de >

168. 2-Chioro-
fephthalens
291.58.7)

178. 4-Chloro-
phanyl Phanyt
Ether {70053-72-3)

188. Chrywns
1218-01.9}

198. Dibanzo {ah)
Anthrscens
153-70-3)

208. 1,2-Dkhioro-
benzene [95-50-1}

218. 1,3-Dichioro.
bentens (541.23-1

L > > o] > Beg

EPA Form 3510-2C (6-80)

PAGE V-8

CONTINUE ON PAGE V-



_1 N Piopylsmine

;-
CONTINUED r& PAGE V-6

TFA 1.D. NUMBER {copy from Jtem .‘orm fI[ouTraiLt NUMBER

Formi Approv!m No. 158-R0173
e

1. POLLUTANT
i ANDCAS

I.MARMK R

JLEFFLUENT

4. UNITS

5. INTAKE {aptinnel)

o NUMDER
ff e etlaMic}

mrs el b ne-

L]

5 MAXIMUM DAILY VALUE

c.LONG Tﬁl;’:ﬂ#ﬂm’f. VALUE

e e
IR AN (ST AN )
wy- | Poa- -

L LN sENTY et

T
-
l’ﬂNtlﬂ'n.!!ﬂnI’ t'l ot

N
Canes NINATION

b. MAKIN}” :‘l'ﬂleﬂgG]v VALUE

tr
CHNCEMINATTHMN "' Mase

il MO, OF

8, CONCEN:
TRATION

b MASS

I} concen
THATION

A LONG TERM
L AYENAG

VALUL h NO.O

ANAL

I} mans vsey

6C:’MS FRACTION

) I
—~ BASE/NEUTRAL

COMPOUNDS feontinued)

L]

220. 1.4-Dichloro-
benzene {106-46.7

X

238, 1,3 -Dichloro
benridine
{91.94-1)

24p, Diathyl
Phihalate
{84.66-2)

250, Dimethy!
Phihainte
{131.11.3)

268, DI-N-Butyt
Phihalate
184.-74-2}

‘270, 2,4.Dinltro-
‘toluene (121.14-2)

288. 2,6-Dinltro-
Aolusne {608-20-2)

298, DI.N-Octyl
Phihalate
111704.0)

308, 1,2-Cipheny)
hydrezing fas Aro-
benzene} (122-86-7

318, Fiuorenthens
1200-44.0)

328, Fluorene
ng-713.7

338, Hens-
chliorobenrense
{118.71:-1)

348, Hexnn
chlorobutediens
{97.68-3}

359, Hexachloro-
cyclopeniadisne
{77-47.4)

3G, Hanachlore-
ethane [67-72-1)

318, Indeno
11.2.3.¢d) Pyrens
{193.39-5}

ng, thwophorone
{70.59.1)

398, Nephthalans
{91.20-3}

408, Nitrobentens
{na.95.3)

410, MN-Nitro-
saiimeilhylaming
{62.75-9

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

47D, N-Nitrosodl-

fm et me s
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L COMPOUNDS fcontinued)

438, N-Nivo-
sodiphenylaming
{86-30-61 .

X

440. Phensnthreans
{85-01-8)

458, Pyrene
{129.00.0)

>

4608. 1,2,4. Tr)-
chlorobenzene

(120-82-1)

S

GC/MS FRACTION

- PESTICIDES

1P, Aldrin
{309-00-2)

2P, a.BHC
1219.84.6)

ar. f.anc
{319.85.7}

4P, 7-BHC
158.89.9)

5P, §.nHc
{319-86.8}

6P, Chiordene
187-74.8}

P, 44.DDT
150-29.3)

P, 4. 4'-DOE
{72-65-9)

9P, 4,.4°-DDD
172.64.8)

10P, Disidrin
60-57-1)
i

1P, A-Endosulten
{)18.29.7)

129, ﬂ{ndomlhn
ti15.29.7)

l.:lP Endosuifan
Sulfate
{1031.07-81

KRMXXHXXMKX,‘M

14P. Endrin
172-208)

po

15P. Endrin
Aldeshyda
(7421-03.4)

16P. Hepischlor
176 44 B}
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GC/MS FRACTION ~ PESTICIDES (continued)

17P. Heprachlor
Epoxide
{102467-3) X

1897, PCB-1242
(953409-21-9)

19P, PCH-1254
(11097-69-1}

20°. PCB-1221
t11104-28-2}

21P, PCOH-1222
{11141.18-8)

22P.PCD-1248
112872-29-6)

22r, PCB-1280
(11008-82-5}

24P, PCB-1018
12674-11.2)

5P, Toxaphene
{800%.35-2})

D fow (DL (D Pt et D {3
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DATE 10=17=77 . COASTAL STATES ENERGY CO. \ HOLE NO.___U5~77=7

LOGGED BY, MAHOOD GROUND ELEV. _8497"' PROJECT SUFCO
LOCATION Sk NWwy SEC 31, T215 RSE, Sevier County, Utah WEATHER Clear, Warm
. CIRCULATION WITH: AIR FROM 0 TO __285 , &%ﬁ:aom 285 10 1220
CORE DEPTH THICKNESS | FORMATION STRIP
BOX NO. | FRom o smafr U [IKIND ROEK) DESCRIPTION & REMARKS LOG
TIght brown, rine grained, very poorly sorted,
0 15 15 ALluvium angular, sand, calcareous.
15 20 5 Siltstonel dark brown, sandy, calcarecus, soft.
'j light brown, fine grained, poorly sorted,
20 25 5 Sandstoneg angular, calcareous.
25 40 15 Claystond dark gray, silty, calcareous, soft.
light gray, very fine grained, moderately sorted,
40 43 5 non calcareous, soft.
45 50 5 Claystone light to dark grav: as above,

light gray, calcareous, as above interbedded with

50 60 10 Sandsto;] g]aﬁs:gng deseribed __as. above at 60’
ark gray, very tine grained, moderately sorted,

60 65 5 Sandstond Subangular, calcareous, carbonaceous material nofed.

dark gray, sandy, calcareous, carbonaceous

65 75 10 Siltstone_Ti_‘-_ﬁniam
maﬁuiﬁI"Xéce&ltgaf'z“’“b8§%ﬁi£§°3§fk°§§2§“383%3§:a;

yi 90 15 Clavstong calcareous at

90 100 10 Siltstond light pray, sandy, calcareous, hard.

100 105 5 Sandstone light gray, very fine grained, mod. sorted, calel
light gray, fine grained, poorly sorted, subrounfed,

105 115 10 Sandstond calcareous, hard thin carbonaceous laminae and

pPyrite noted.

. 115 125 10 Sandstone as above, very fine grained.
white, fine grained, poorly sorted, rounded,
125 135 10 lSandstonel frosted castlegate; well rounded at 130',
white, very fine grained, as above, well
135 155 20 |Sandstone sorted.
155 170 15 Sandstone fine grained, as above. -
very fine grained, as above, poorly '
170|175 5 lSandstone serned . ° ’ ’ ;
fine grained, as above, frosted grains noted ! :
175 200 25 Sandstonel at 200°', I
200 205 5 Sandston . l'
205 240 35 Sandston grained, as above, Jight grav. !
white, very fine grained, well sorted, as |
240 255 15 Sands above. |
255 270 15 Sandstone as above, fine to medium grained, !
Sandston@ interbedded gray, poorly sorted, fine grained,
270 275 S Claystond sandstone; and dark gray, soft non calcareous

claystone, pyrite noted. Kbh.

Sandstond interbedded sandstone as above and gray, sandy
275 285 10 Siltstond non calcareous, siltstone.

Begin foam injection.

htl b eous
R A L L A
dark gray, very fine grainea, poorly Borted, SiLEY,

285 295 10 Siltstond

) 295 340 45 sandstond calcareous, hard, eoal laminae noted, pyrite notkd.
- Tight gray, as above very [ine to Iane grained,
. 340 375 | 35 Sandstond becoming softer at 360'.
i 375 380 ° 5 siltstond dark gray, sandy, calcareous, hard.
) " 380 405 25 Sandstond light gray, as above, carbonaceous laminae,soft,palc.
4

1 oF 3 woLe wo, US=77-7
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bare __ 10-18~77 . COASTAL STATES ENERGY CO. { HOLE NO,__US=77-7
LOGGED BY MAHOOD GROUND ELEV. __ 8497 PROJECT._SIECH
LOCATION Sk NWk, Sec 31, T21S R5E, Sevier County, Utah WEATHER Cleax, Warm
FOAM
CIRCULATION WITH: AIR FROM __ 0 TO __285 ., RXEXEH FrROM 285__ TO__ 1220
CORE DEPTH THICKNESS | FEORMATION STRIP
BOX NO. [From — s-rn?a:' o IKIND ROCKd DESCRIPTION & REMAHRKS LoG
BSandstone %gtirbg dgglgandstone described as above and black
405 410 5 Carb.Sh. | S6Ft) carBenaceoys shale.
410 413 5 Shale Gray, soft, calcareous,
Tight gray, soft, calcareous, sandy, coal Iragments
415 425 10 Silvstone moted at 425°'.
425 430 5 piltsto;j as above, hard, pyritiec.
L Carb. | dALK gray to DIOWHiSH gray, Iesifous, carbonaceoys
" 430 435 5 iltstonJ laminae, soft.
435 440 5 SilcstonJ dark gray, calcareous, hard.
Siltstoned interbedded siltstome as above and very fine grained,
440 430 10 andstone moderately sorted, calcayeous, hard, sandstone.
450 455 5 BiltstonJ light gray, sandy, calcareous, hard,
iitstonel interbedded siltstone as above and light gray, very
455 465 10 Claystone hard, calecareous, claystone, COAL NOTED (TRACE). )
andstong L.g gray, fie grained, moderately soried, angplar,
465 475 10 CoAL soft; vitrain fragments noted.
light gray to tan, calcareous, hard -
475 485 10 |Siltstone trace coal noted.
) BSiltstone interbedded siltstone as above and black, thinly fissile,
485 490 5 Carb.Sh. | soft, carbonacecus shale.
490 500 10 Siltstonel as above, becoming sandier.
500 510 10 Siltstone dark gray, calcareous, very hard.
Silltstone interbedded siltstone as above and plack, hard,
510 515 5 Shale calcareous, shale.
515 520 5 Siltstone gray, sandy, very calcareous, hard.
. 1ight gray, very fine grained, peoorly sorted,
520 530 10 Sandstone Subrounded, calcareous, soft.
andsione inLerpedded sancstone as above and black, sorIti,
530 540 10 iltstone non calcareous siltstone; sandstone becoming
COAISer grained, coaly and pyritic latinae noted, -
as above, fine grained, carbonaceous and pyrite
540 555 15 Sandstone absent.
535 560 .5 Claystone gray, calcareous, silty, hard.
u 253§Eg¥: caltarsous: SOIE, tface Loa '
560 575 15 Sandstone noted at 575! ’
[Eandstond 'gggrgedde 52“35t°2 'écrgBed as aboye and biack
a . d
575 585 10 COAL %rac%ugg: gfgagea.v gg%&“igcregg ngnovggngagés%one |
at 585'. i
|
{itstond interbedded gray, calcareous, soft, siltstone; and 1
585 590 5 COAL coal described as above (Minor).
‘ agg:iona catcarlout ) YEEY trace coal nated. » FUET AT,
590 615 20
615 625 10 ined.
625 640 15 as 38 : e g ;ingd*TS
@ interbedded sandtone described as above, and
640 655 15 d siltstone, light gray, calcareous, hard.
J Tight gray, very fine grained, poorly sorted, calc,
655 660 5 Sandstond subrounded, soft; trace coal noted.
very light gray, calcareous, hard becoming sandy
660 670 10 Siltstond at 665' coal noted.
Siltstond interbedded siltstone as above and sandstone
670 680 10 Sandstond very fine grained, as above.
: interbedded light to dark gray, calcareous,
680 685 5 Siltstond soft, siltstone,
_
PAGE 2 oF 5 HOLE NO. Us-77-7
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COASTAL STATES ENERGY €O, |

DATE 10-19-77 HOLE NO.  US-77-7
LOGGED BY__. MAHOOD GROUND ELEV._8497 PROJECT _SITECO

LOCATION __S*NWh Sec 31, T21S RSE, Sevier County, Utah WEATHERPartly eloudy,warm.
CIRCULATION WITH; AIR FROM 0 TO 285 . WEIKFROM___ 285  yp_ 1220

FOAM
CORE DEPTH THICKNESS | FoRMATION STRIP
8oX No. [“From - STRQAFT um |[KIND ROEK) DESCRIPTION & REMARKS LOG
' Eiltstone
685 700 15 Bandstone dde .
piltstone| ipterbedded lig ay, sandy, calcareops, soft
700|705 5 Carb. Sh, Sﬂ;i2?°23§1a?éagééggsgﬁé%éd?gfiti°' cazbotadéous
705 710 5 biltstone| as above.
light to dark gray, dark gray has carbonaceous
710 720 10 Biltstone| laminae gsiaggve. . i T
Bandstone int%rsed g ght graz verg ne gralne Boor Y
c sorted, silty,“calfaredus, tarbonafeous laminae
720 725 5 Filtstone| gapdstone; and d:rkagray giltstone described as|above.
725 740 15 Eandstone l%gh: gray, as above, slightly coarser grained.
piltstone| interbedded light gray, sandy, calcareous,
740 745 5 Bandstone| slltstone and sandstone described as above.
dark gray, very fine siltstone, calcareous,
745 750 5 Biltstone| hard.
interbedded dark to 1ight gray siltstone, desCribed
750 770 20 filtstone| as above, becoming sandy at 770',
Tignt BI27: S§lg,iine gralned, POSFIY SOLTEd,
subangflar, silty, calfareous, tarbohacecus
770 780 10 Bandstone| laminae noted; trace carbomaceous shale at 780'.
didstone| interbedded sandstone described &8 above and
780 785 5 Filtstone| siltstone gray, calcareous, hard.
interbedded light and dark gray, calcareous,
785 795 10 Eiltstone| hard, siltstome.
gray, calcareous, very hard, becoming sandy at
795 820 25 Biltstone| 810' trace carbonaceous shale noted at §15'.
. gray, calcareous, very sandy, hard. trace
820 825 5 Biltstone| coal rioted.
light gray, very fine grained, well sorted,
825 840 15 pandstonel angular, calcareous, soft.
andstone| Lnterbedded sandstoné described as above and
840 845 5 Siltstone| dark gray, hard, calcareous, siltstone,
845 850 5 bandstone] as above, silty,
bandstone| interbedded sandStone as above, Lignt gray, calcareous,
850 860 10 BSiltstone| hard, siltstone, trace coal noted.
interbedded 1ipght gray, very.sandy, calcareous, -
860|675 | 15 sucscone SHITEEORE and dhrk fay ELiEICRTonEE:
Endstone| nnFEIDﬁgﬂéﬂ'aesCribed “2Y - EBOVE,; COAI Winer,
875 900 25 SiltstonJ large fragments of vitrain noted, i
COAL |
black, sandy, carbonaceous, calcareous, interbedded !
900 905 5 Siltstone with siltstone, 1igh% gray, as above. '
f1phT to dark L8Yaocescribed as abovel coal |
905 015 10 S11tstone ::afe: race, gz Ous, pylice On ¢ eaE,
’ Fandstone| light gray, very fine grained, moderately sorted |
915 920 5 COAL calcareous, carbonaceous laminae noted, trace coal :
" desctibed a& above. 1
iltstone l
920 930 10 COAL as above.
Biltstonel interbedded siltstone as above, dark gray, hard,
930 940 10 Claystone| calcareous, claystone,
940 945 5 NR No recovery.
iltstonef interbedded siltstone as above, black soft, coaly
945 950 5 Carb. Sh.| laminae noted, carbonaceous shale.
Light gra VEYy Iine grajine well sorted,, angular,
t 1 :
950 960 10 bandstone géiggd'?aXéareozs, coafy iamgﬁae noted, codl®nBtad
iight gray, fine grained, poorly sorted, angular
960 970 10 Eandstone| calcareous, trace coal noted,
light gray to dark gray, calcareous,carbonaceous
970 975 5 Eiltstone| pyritic, hard.
975 980 NR No recovery
page 3 oF 3 HoLE NO, _US=77-7
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"BATE

10-20-77

LOGGED BY

LOCATION _ Sk NWk, Sec 31, T21S RSE, Sevier County, Utah

MAHOOD

COASTAL STATES ENERGY €O, | HOLE NO.___ US=77-7

GROUND ELEV. 8497 proJECT_ SUECO

wEATHERCloudy, Rainy

FOAM
CIRCULATION WITH: AIR FROM 0 To___285 . UKIPRRFAOM 285 to__ 1220
CORE DEPTH THICKNESS| EORMATION STRIP
80X NO. [ From - s'rn%":r um [(KIND ROGK) DESCRIPTION & REMARKS LOG
Handstone| interbedded sandstone and TIItstONe BOLR
980 995 15 t{1tstone| described as above, trace coal noted.
995 |1005 10 Biltstone| light gray, sandy, calcareous, soft.
: interbedded light gray, sandy siltstone, as above,
1005 (1010 5 piltstone| and black, thinly bedded ft, siltstone.
Eiltstone| interbedded siltstone and sandstone escribed
1010 11020 10 Bandstone| as above, sandstone increasing over siltstone at|1020.
Tight gray to buff, sandy, calcareous, hard,
1020 |1030 10 Biltstone| carbonacecus laminae noted at 1030'.
1030 11040 10 Biltstone| light gray, as above.
Tight gra ery _Line grained, DOOL.Ly Sorred, Sibp-
1040|1045 5 b andstone ;:dnéig giigzéd?aicargous, SarB8REedots TE8in3E
;iigs%one ln:egneuu syonE P Fron quc%ﬁ?ed *—
Filtstone! as above; trace soft, thin issile
1045 11050 | 5 Earb. Sh.| carbonacéous shales ’ Y
iltstone| interbedded dark gray, carbonaceous laminae,
1050 {1055 5 Eandstone| calcareous, hard, siltstone, and sandstone described
as above.
Core #1 Cut 1055.0 -~ 1065.0, recovered 10.0'
Bag # . Durain, black, poer cleat, calcite on cleat, narg
laglb {1055.0 [1061.0| 6.0 COAL well consolidated, cleat well developed at
105876 - 1058.75, highly fractured.
two bags la & lb; one bay too small for sample.
well consolidated poor cleat below 1038.757.
Durain, black, nard, well consolidated, poor cleat,
Bag 2 |1061.0 |1063.0] 2.0 COAL pyrite noted on c¢leat surfaces as thin coatings.
Bag 3 |1063.0 |1065.0| 2.0 COAL as above.
Core #2 Cut 1065.0 - 1075.0; recovered 8.45'
i Durain, good cleat, pyrite on cleat, highly broken
Bag 4 {1065.,0 | 1066.7[ 1.7 COAL in barrel at 1065.65 ~ 1065,.80 and at 1066.25 to
1066.7. ]
black, silty, soft, pyrite between
Box 1 |1066.7 |1066.7V .07 Carb.Sh. | laminae. ) |
dark gray becoming light gray with -depth, sandy, '
" 1066.77/ 1067.76 .98 Isiltstone very hard, carbonaceous, decreasing with depth, |
' carbonaceous laminae and pyrite noted. |
dark gray, silty non calcareous, pyrite noted,
" 1067.75| 1068.75 1.10 [Claystone highly broken in core barrel, conchoidal fracturg,
. thinly bedded. |
greenish gray, well consolidated, hard, non ]
" 1068.85 1071.00 2.15 isiltstond calcareous, trace carbonaceous materlal noted,
1ight gray, very fine grained, poorly sorted,
" 1071.0 [ 1073.45 2.45 [|Ssandstond subangular, calecareous, carbonaceous and pyrite
grains noted. hard, becoming coarser grained with
depth.
1073.45] 1075.0 1.55 NR No recovery.
Core #3 Cut 1075.0 - 1085.0, recovered 10.0'.
Tight gray, very fime grained, well sorted, angujar,
Box 2 | 1075.0 1 1076.80 1.80 |Sandstond calcareous, minor carbonaceous laminae and pyritp
. grains noted.
PAGE 4 ofF _5 woee no, US=77-7
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DATE 10-21-77

COASTAL STATES ENERGY CO. ( HOLE NO.__ D8-77-7

LOGGED BY MAHOOD GROUND ELEV, 8497 prOJECT___SUFCO
LOCATION S% NW: Sec 31, T215 RSE, Sevier County, Utah WEATHERCloudy , Thundershowver
FOAM
CIRCULATION WITH: AIR FROM 0 to _285 , XRXRER FROM__285 TO__1220 :
CORE DEPTH THICKNESS | FORMATION STRIP
BOX NO. ["Trgm _— sm%frum (KIND ROCKI DESCRIPTION & REMARKS LOG
dark gray, calcareous, coalified plant remains
ox 2 |1076.80)1078.56 1,75 Biltstone noted, sandy, sand content decreasing with depth
L_Ro
dark gray, very fine grained, poorly sorted,
" 1078.53/1078.8D .25 [Bandstone| angular, calcareous, abundant thin carbonaceous laminag.
iltstone| interbedded dark gray, calcareous, carbonaceous,
" 1078.80}1082.1D 4.30 andstone| sandy siltstone; and light gray, very fine grained,
poorly sorted calcareous, carbonaceous laminae,
sandstone, pyrite inclusions noted at 1081,15, 1081.951.
. dark greenish gray, calcareous, soft, concheidal
" 1082.10}1082,.4D .30 [Claystone| fracture, slightly silty.
Tight gray, fine grained, very poorly sorted,
" 1082.40/1083.0! .60 Bandstone calcareous, carbonaceous laminae, and pyrite noted.
" 1083.0 [1083.5p .50 Clays:onJ dark greenish gray, as above,.
light gray, fine grained, poorly sorted, subrounfled
v 1083.50{1084.55 1.05 [Sandstone calcareous, carbonaceous grains noted.
andstone€ interbedded light gray, fine grained, poorly sorted,
" 1084.55/1085.0f .45 (laystone angular, calcareous, very carbonacepus, sandston,
and claystone described as above.
Resume Plug drilling
light gray, very fine grained, silty, poorly
1085 11095 10 Sandscana sorted, calcareous, soft,
Sandstond interbedded sandstone as above, and dark greenish
1095 [ 1105 10 Claystond gray, calcareous, silt claystone, calcareous,
andstonginterbedded as above, gray, calcareous, sandy
1105 1135 30 Claystong siltstone, pyrite noted. sandstone increasing
Siltstone with depth.
light gray to white, very fine grained, well
1135 1170 35 Sandstond sorted, rounded, calcareous, pyrite noted.
sandstone interbedded sandstone as above and dark gray,
1170 1190 20 Clayston€ silty, calcareous siltstone, pyrite -noted,
sandstone increasing with depth.
light gray, fine grained, moderately sorted, ]
1190 1220 30 Sandstoné younded, galcareous, pyrite noted.
b
TD 1220' {
i
l
|
i
PAGE 5 oF _5 NOLE NO.  _S=77=7
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DATE 11-10-77 ! COASTAL STATES ENERGY CO. HOLE NO, U5~77-8
LOGGED BY. BARNUM GROUND ELEV, 8423 PROJECT
LOCATION WEATHER Cloudy
CIRCULATION WITH: AIR FROM 0 TO 260 ., WATER FROM 260 TO T.D.
DEPTH THICKNESS { FOAMATION
e I e sescmion & newns
0 5 5 h)luvium | medium gray, siltstone in minor amounts.
Elltstone
5 10 5 Ei1ltstone] as above, decreasing alluvium.
10 20 10 Eandstone| white to tan, very fipe to fine grained,
rounded.
20 25 5 Bandstone| white to light purple, fine to medium grained,
rounded.
25 75 50 andstonel fine to very fine grained, lighter than above.
75 110 35 andstonel as above, only slightly lighter color.
110 125 15 Sandstonﬂ as above with minor (10%) tan, medium grained,
sandstone, well rounded.
125 145 20 andstonj as apove with increasing amount of fine to
medium grained, tan sandstone as above,
145 150 5 Sandstone light brown, fine to medium grained, rounded,
well sorted. _ —_—
150 155 5 Sandstone as above,bit stronger cément, very minor .claystohe
medium gray, shaley. '
155 165 10 Claystond medium gray, slightly siity, thinnly laminae,
shaley.
165 175 10 Claystone as above with some siltstone, iight gray, well
cemented. .
175 180 5 Claystong as above but more poorly cemented.
Siltstone
180 190 .10 Sandstond white to tan, very fine to fine grained, rounded)
' well sorted. .
190 200 10 Sandstong white to light purple, very fine to medium
grained, rounded.
200 210 10 Sandstond 1ight brown, as above. minor claystome, medium
gray, shaley, hard.
210 220° | . 10 Sandstond as above but is darker brown and slightly
' ' finer grained.
220 225 5 Claystond as above but claystone 1s 80% of cuttings.
Sandstone
225 235 10 Sandstone as above with claystone decreasing to 502.
Clayston
235 260 25 Claystone medium gray with siltstonme, light gray, very
hard.
260 275 15 Claystond as above with minor carbonaceous shale and yery
Siltstone minor coaly fragments.
275 460 185 laystone 25 above with siltstone becoming f£ine grained.
ilts
460 470 10 EL as above with minor carbonaceous shale and coaly
iltstone frapments. |
470 510 50 Clayston# dark gray, shaley and silstone, light gray, hard |
minor amount of sandstone, light gray, very fine !
grained, interbedded.
510 520 10 Claystonel as above with carbonacecus shale, no sandstone. |
Eiltston
520 535 15 Clays:onaiiedium to dark gray, shaley, minor carbonaceous
shale interbedded.
535 565 30 Claystonﬁ as above without carbonaceous shale,
565 575 10 Clayston# 28 above with minor carbonaceous shale and
coaly fragments.
575 595 20 Sil:stonel 1ight gray, hard, minor sandstone, light gray,
very fine grajined. '
595 600 5 Filtstonj as above with minor claystone, dark gray, shaley
Bandston
600 680 80 Siltstonﬂ sandstone and claystone as above,
680 725 45 511r.stone'as above with 10% sandstone, light gray, to light|brown
rounded, well sorted fine srained,
race 1 OF 2 woie no, _US-77-8
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C coastaLstates eneray co. HOLE NO.___US=77-8

paTE _ 11-10-77

LOGGED BY, BARNIIM GROUND ELEV. ___ 8423 PROJECT,
LOCATION WEATHER
CIRCULATION WITH: AIR FROM 0 To 260 . WATER FROM260 TO 7.D,

CORE PEPTH THICKNESS| FORMATION STRIP
BOX NO. FROM IO STR?\TUM (KIND ROCK DESCRIPTION & REM_ARKS LOG
725 760 35 Eiltstone| as above with sandstone decreasing.
760 765 5 Elltstone| as above, claystone, dark gray, shaley as above
increasing.
165 115 10 Eiltstone| a5 abové cLlaystLone as above lncreasing.
775 785 10 Eiltstone| as above with minor coaly Iragments.
785 B10 25 Eiltstone| as above.
810 825 15 Biltstone| a5 above with sandstone, 1ight brown, fine grained,
rounded, sorted.
825 830 1 Siltston1 as above with decreasing sandstone ag above.
830 840 10 iltston1 a5 above With sandstone as above inmcreasing.
840 865 25 iitstone as above, sandstome as above pecoming finer and
decreasing.
865 885 20 Siirstone s above, sandstone continuing to decreasing to
winor amount.
885 890 5 Siltstone as above with minor less than 10X coaly
fragments.
890 900 10 Siltstondg as above, Sandstone as above increasing to +ola
no cealy fragments.
900 910 10 Siltstone as above, sandstome decreasing.
910 920 10 Siltstonj as above,
Clayston:
920 935 15 Siltstond as above wWith minor sandstone, light brown,
|Claystond fine grained.
R 935 935.3 0.3 Siltstonﬁ medium gray, with very thin carbonacecus
Ewret) laminations.
935.3 | 935.6 0.3 [Siltstond as above with carbonaceous shale streak U.UZ”
thick. -
935.6 | 937 1.4 Siltstond as above.
937 937.6 0,65 [Carb. with very thin coal laminae.
Shale
937.65 937.7 0.05 | Coal black, dull attrital. !
[
937.7 | 937.9 0.2 |Carb. as above. ’
Shale i
837.9 | 944.8 6.9 |Claystondg light gray, silty, nard.
944.8 | 945 0.2 NR No recovery. 1
I
. 945 946.5 1.5 |Ciaystond light gray, silty, very well cemented. i
e H -
946.5 | 947 0.5 |Claystond as above with carbonaceous laminae. :
947 947.2 0.2 |Carb. slightly silty, coal laminae. !
Shale l
947.2 | 948.35 1.15 |[Carb. as above,
,‘ Shale |
wen et 948.35 948.95 0.60 | Coal black, primarily bright aterital, minor vitrain
v\ bands. resinous, well cleated.
948,35 950.5 1.55 [Claystond light gray, silty, minor carbonaceous laminae.
950.5 | 950.65 0.15 [Carb. as above.
hale
b B 950,65 950.95% 0.30 Coal black, bright attrital, some dark bands, resinoug.
Letmty &
. 950,99 951.0% 0.10 |Carb.Sh. | partimg.
" 951.05 951.25 0.2 Coal dull attrital, cleated slightly, very minor
pvrite.
PAGE 2 ofF._4 HOLE NO, _“25:11:3___
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C COASTAL STATES ENERGY CO, (‘__ HOLE NO, us _77-8

DATE 11-10-77
LOGGED BY, BARNUM GROUND ELEV. 8423 PROJECT,
LOCATION, WEATHER
CIRCULATION WITH: AIR FROM 0 To 260 ., WATER FROm_280 to__ T.D.
CORE PEPTH THICKNESS | FORMATION STRIP
80X NO. [ From To | sTRarum |IKIND ROCKS DESCRIPTION & REMARKS Lo
v el 1951.25 954,251 3.0 Coal bright attrital, minor vitrain bands, some dull
T 3 attritus, resinous, pyrite in cleat.
954.25 | 955 0.75 NR No recovery.
oS 955 957.5 2.5 Coal |bright attrital, minor dull attrital, resin and
] pyrite noted. fractured.
?“:&:‘ 957.5 1959.25] 1.75 Coal bard, dull attrital, unfractured, minor vitrais
- bands.
ﬂﬂ:;!‘ 959.25 | 960.15; 0.90 Coal bright attrital as above, very fractured.
roe
wvisv? - 1960.15 |963.15] 3.0 Coal bright attrital, dull bands present, hard,
Thevtt B : unfractured.
viame 41963,15 [ 965.15 2.0 Coal dull attrital, fractured.
Sumpls X
965.15 | 965.5 0.35 NR No recovery.
:::;f# 965.5 | 967.1 1.60 Coal bright attrital, miner dull coal, pyrite noted
LN in cleat. _—
whe 6ot 1967.1 | 968.1 1.0 [Carb. with minor coal bands, some vitrain. - "Trash
g 14 Shale band".
968.1 |968.75 0.65 |siltstong hard, wedium gray.
968.75 | 968.9 0.15 | Carb. as above.
Shale

968.9 |974.6 5.70 |siltstond medium gray, as above.

974.6 | 975. 0.40 NR No recovery.

950 980 5 Coal black, concoidal fracture, cleated, 607+ of
cuttings, siltstone, light to medium gray, well
consolidated, some carbomacecus laminae.

980 985 5 Coal as above with very minor white sandstone fragments
noted,

985 990 5 Coal as above sandstone as above, very fine grained,
soft, clayey, increasing.

990 1000 10 Coal as above,

1000 1005 5 Siltstond medium gray, slightly sandy, well consolidated, !
carbonaceous material (70%), sandstone light to i
medium gray, fine grained, friable, calcareous, f
slightly salt and pepper, sub to well rounded
minor ¢oal as sbove.

1005 1010 5 Sandstond as above increasing 60X, siltstone as above i
decreasing sharply, coal, black mostly vitrain ]
concoidal fracture, slightly resinous 104 of ;
cuttings. .

1010 1015 .5 Coal as above increased slightly, sandstone as '
above,

1015 1020 5 Ksp coal as sbove, decreased, sandstone, light to
wedium gray, friable, fipe grained, sub-rounded
frosted.

1020 1025 5 Xsp as above, claystone, gray, silty, well consolidated X
calcareous. pyrite noted, I

1025 1030 5 Ksp sandstone, fine grained, light gray, friable,
sub to well rounded, 50/50 frosted-clear,
claystone, siltstone, coal contamination.

1030 1040 10 Ksp as above,

1040 1080 40 Sandstond as above, 90% of cuttings, pyrite inclusion in
candstone, sandstone, white to light gray when dpy.

1080 1085 5 Sandstond as above with partially oxidized pyrite.

PAGE 3 or__% wous no, Lo-77-2
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pare __11-10-77 C comsvaLstateseneravco. ( woLeno,_ US-77=8
LOGGED BY BARNIM GROUND ELEV, 5423 PROJECT.
LOCATION WEATHER
CIRCULATION WITH: AIR FROM___ 0 T0 260 waTer FROM_260 70 T.D.
CORE DEPTH THICKNESS | EQRMATION STRIP
BOX NO. [ rRroM To sm?:runa (XIND ROCK) DESCRIPTION & REMARKS LOG
1085 1140 55 Sandstone as above.
|
i
J
|
I
i
|
|
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DaTE _11-17-77 (U coasTaL staTEs enerGY co. ( MOLE NO.__US~77-9

LOGGED BY____ BARNUM GROUND ELEV._8360 PROJECT
LOCATION ) WEATHER__cool, cloudw .
CIRCULATION WITH: AIR FROM TO . WATER FROM TO
CORE DEPTH THICKNESS | FORMATION STRIP
BOX NO. [ From o sm?mfr um [IKIND ROEK) DESCRIPTION & REMARKS LOG
0 3 3 Ke Alluvium,
5 15 10 Siltstonj light brown to tam, well consolidated.
15 5@ 5 Filtston as above, with sandstone, white to light brown
. - fine grained, rounded, sorted, poorly cemsolidated,
20 30 10 andstonﬂ as above. .
30 35 5 Sandston1 as above with slight incresse in tan to light
1 brown grains.

35 140 105 JSandstond as above with light brown color.

140 150 10 Sandstone a5 above With some light purple color.

150 160 10 Sandstone as above with purple color decreasing, light
tan color increasing.

160 215 55 Sandstond as above, with to light brown as above.

215 220 5 Sandstone as above, Lignt brown color predominant, coarser
grain size.

220 230 10 Eandstond as above, carbonaceous iragments, minor siltstone,

- light browm.

230 240 10 _KBH No recovery.

240 245 3 Siltstone light gray, hard, claystone, shaley, gray, silty}
sandstone, light brown, hard, very fine §rained,
carbonaceous fragments.

245 290 45 Siltstond as above with sandstone as above decreasing.

2580 300 10 Silcstond as above with coaly fragments, more than lU4

. of cuttings.
300 315 15 Siitstond as above with coaly fragments.
315 395 80 Siltstond as mbove with carbonaceous shale, slightly
) silty, and minor coaly fragments.
395 400 5 NR No recovery.
. %00 405 3 NR ﬁé TECOvVery.
405 415 10 Siltstong as above,‘:ith sandstone, light brown,
Claystong very fine pgrained.
415 430 15 Siltstone a5 above, sandstone as above decreasing.
Claystoné
430 435 5 Siltstone as above, minor sandstone as above, Carbonaceous
Claystone shale as above increas to more than 10%Z of cuttings. |
435 445 10 Siltstond 28 above reduced carbonaceocus shale. ,
Claystond !
445 430 10 Siltstone at& apoved increased carbonaceous shale. ]
Claystond i
455 530 75 Siltstond as above with sandstone, light tan to browm, fine
srained, well consolidared more tham 10% cuttings,
530 540 10 E{ltstone| as above with sandstone as above decreasing.
540 550 10 Biltstone| as above.
Claystone

550 600 50 Eiltstone| as above with minor carbonaceous shale,
Claystone

600 755 155 Filtsctone] as above, siitstone and claystone interbedded.
Claystone )

755 760 5 Filtstonel as above with minor coal fragments.

. Claystone

760 800 40 Eiltstone| as above coal fragments and gray claystone

lavetranel decressing,
800 927 127 jitstone| as above, slightly less consolidated,
Eli¥5:°24

PAGE 1 a3 i oLE No. _US=77-8
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parg - 11-17-77 (_ COASTAL STATES ENERGY CO. ¢
LOGGED BY BARNUM GROUND ELEV. 8160 PROJECT
LOCATION

HOLE NO.___U5-77-9

WEATHER Cool, cloudy

CIRCULATION WITH: AIR FROM __{}

TO

220 , XX¥ER FROM___ 220 TO T.D.

CORE DEPTH THICKNESS | coRMATION STRIP
8oX NO. | From o s*rno.nfr uwm [(KIND ROCK) DESCRIPTION & REMARKS LOG
927 $29.60f 2.6 Biltstone|light gray, with clay laminae, medium gray,
shaley. ]
929.60 |929.70] 0.1 Flaystone| medium gray, silty, shaley.
929,70 |931.20f 1.5 E{1tstone| as above with small (imm) coal streak.
931.20 [931.50] 0.3 Eiltstone| as above - lenticular coal laminae.
931.50 {932.8 1.3 Biltstone| as above no coal.
932.8 |934.2 1.4 Eiltstone| as above fractured, red iron stains on both
sides of fracture, calgite crystals inside
fracture opening. other minor fractures.
934.2 1937 2.8 Biltstonel as above with plant follils noted.
537 |937.8 50 Tost .
937.5 |[94l.1 3.6 [Siltstone light gray, as above, claystone, medium gray, silty
shalev, some woody material poted. Pyrite also
noted in a fracture plane.
941.1 |941.9 0.8 [Larb. badly broken.
Shale
941.9 |943.1 1.2 I8iltstone interbedded as above, fractured.
Claystogg
943.1 |945.85 2.75 [Siltstone light gray as above.
945.85 | 943.9 0.05 | Coal vitrain, black, fractured and cieated, very
good coal.
945.9 |046.25  0.35 |siltstone as above - slightly darker with carbonaceous
streaks,
947.05 | 947.074 0,025} Coal vitrain, seamlett as above.
847,07 | 947.17} 0.1 Carb. as above.
Shale
947.17 | 947.95 0.78 |Siltstond light to medium gray as above.
|
947.95 | 948 0.05 Lost. [
948 949.1 1.1 Siltstond light to medium gray, claystone, medium gray,
silty, shaley interbedded.
949.1 | 949.9 0.8 |Sandstoné light gray, fine grained, rounded, well
consolidated. ‘ |
849.9 | 950 0.1 Sandstond ag above with carbonaceous laminae. ! |
1
}
950 952.8 2.8 |Sandstond as above without laminae. ; |
952.8 | 954.7| 1.9 | Coal primsrily bright atfrital. 2 bands of Gull - i
.attrital @ 0.15' thick. minor resin,
954.7 | 956.6 1.9 Coal bright attrital, slightly resinous, pyrite
noted, minor vitrain, fractured. ,
956.6 | 957.9 1.3 Coal bright attrital, highly resinous, cleated with
calcite on cleat. minor pyrite, ‘
957.9 | 958 0.1 NR No recovery. i
958 958.7 0.7 Coal bright acttrital, some vitrain, predominant Tesin
band, cleat, fractured.
958.7 | 960.7 2.0 Coal bright attriral with dull bands minor resinm, ;
calcite on cleat, unfractured. !
960.7 | 962.5 1.8 Coal as above, increasing calcite in fracture planes,
some dull coal, minor resin, pyrited noted.
962.5 | 962.7 0.2 |Claystoné silty, dark gray to black, shaiey, winor coal
fragments, parting? ;
962.7 |963.7 1.0 Coal dull attrital, minor vitrain, some calcite and '
resin noted,
"3
PAGE 2 or 3
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11=-17+77

DATE (" coastaLstaTesEneRay co. (C HOLE NO,_US=77-9
LOGGED B BARNUM GROUND ELEV, 8360 PROJECT,
LOCATION WEATHER
CIRCULATION WITH: AIR FROM___ O TO 220 . WATER FROM TO
CORE DEPTH THICKNESS | FQRMATION STRIP
BOX NO. [“From To sm%'um (KIND ROCK) DESCRIPTION & REMARKS L 06
963.7 [965.9 2.2 Coal bright attrital as above.
965.9 [966.9 1.0 Claystone|dark gray to black, carbonaceous, silty, shaley,
mwinor vitrain bands. "trash"
¥00.Y ELY 1.1 blltstone| Iignt gray as above.
968 972.2 4.2 Eiltstone| light gray, hard, minor carbonaceous laminae.
972.2 1972.4 0.2 Claystone medium gray, slightly carbonaceous, yery
el slightly silty.
972.4 ]978.4 6.0 [siltstond light gray, as above, pryite noted.
978.4 }978.5 0.1 NR No recovery
978.5 |985 6.5 NR No recovery.
985 990 5 Sandstone light gray, very fine grained, carbonaceous .
fragments, siltstone, medium gray, very minor coal.
990 995 5 Sandstone as above, siltstone increasing - coaly.
995 1000 5 Sandstone as above = individual graims of\ quartz noted, .
fine grained, well rounded, some frosted,
1000 1005 S Ksp as above, sandstone as above, getting more
. carbonaceous, pyrite noted.
1005 1010 5 Ksp as above,
1010 1015 5 Ksp as above,
1015 1035 20 Ksp as above increase in white sandstone, calcareous
very well rounded, increase in pyrite,
1035 1040 5 Ksp as above pyrite increasing.
1040 1045 3 Ksp as above pyrite still increasing white sandstone}
as_above increasing,
1045 1060 15 Ksp as above.
1060 1065 5 Ksp as above white sandstone, with pyrite increasing
highly calcareous. ' l
1065 1070 5 Ksp as above increasing carbonaceous shale. !
1070 1075 5 Ksp as above increasing carbonaceous shale, non !
calcareous.
I
i
' i
i |
PAGE 3 oF 3 HOLE NO. Us=-77~9
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rvee or pescremon GO, STAL STATES ENERTY CO.

CUTTINGS HOLE NO. US=79-
CORE X Muddy Seam ' PAGE 1 __OF_2 _
QUTCROP
Ox|smmf  DEPTH THICK-| STRIP it Sad ey | somme DESCRIPTION & REMARKS
NO.|NO. FroM | To | NEsS | 19C Ly, A, . ] 4 W
E E sandstone, light to dark gray, very fine
3 | A {730.0]730.910.90' L . orgin i i
C ] | material, banded.
130.90( 731520 62": ] coal, midlustrous, attrital, abundant resin.
B 131.52]731,96{0.44'C ] coal, dull interbanded with bright, vitrain
e mm
731.96(732.36/0,40' S coal, moderately dull, attrital.
= 3 siltstone, dark gray, carbonaceous, vitrain
C %432.36(732.82]0.46' L - bands to 2 mm, abundant pyrite,
132.82\733.26/0.44 C n claystone, dark gray, carbonaceous.
23, 26 |735.64l2. 38" E E sandstone, light gray, calcareous, very fine
33. 3 . - - i i
C . bands.
2 1|
E_ ] Hhh""‘r—--..,___
- 4 sandstone, light gray with dark carbonaceous
735.64 |736.6210.98' [ 2 bapds, indications of crocs bedding,
D - p calcareous.
736.62 1736,770,15' g siltstone, 1ight to dark gray, thin vitrain
B3 TTT i Llband (1 mm), non-calcareous, slightly sandy
736.77|731.23/0.46 C o coal, midiustrous, attrital, abundant resin.
E 737.23(732,92/0.69' F ‘ oder dull, attrital, occasiona
o vitrain bands to 2mm., considerable resin.
- coal, moderately bright attrital, abundant
737,32 738‘24 0‘42: L a resin, calcite on cleat,
738,34 |738.470.13 F E L)L | |eoal, dull attrital,
" . T coal, dull inteérbanded with bright, minor
F 738.47 |732.08 - resin, moderate pyrite, vitrain bands to 3mm,
: ---""""-..___'__
; oz¢ L 3 coal, moderately dull attrital, hard, occa-
789.08 {740.0 P, - - i i i i

M O
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vt o pescenon COR.O TAL STATES ENER(-’ CO.

CUTTINGS HOLE NO. 118-79-9
CORE X PAGE .2 OF.2
OUTCROP
soxfsmn)  DEPTH | THick-| staie Ll s | somme BESCRIPTION & REMARKS
NO. NO.[rrom ] 10 | nEss | 199 |y, LMW
- coal, dull interbedded with bright, abundant
A i t _not well
F40,00! 740,64 0.66 . developed.
E coal, moderately dull attrital, moderate
4 | 6 740.66{ 74135 0.59'
S
H F41.35| 74173 0.38'C siltstone, dark gray, carbonaceous, thin

vitrain stringers, pyrite in tep ¥ inch,

|l|]|l|||Illl.llIIIIIIIIllJIIlIIIlllIIIIlllllllllIIllllllllllllLlIIII]IilIllllll1Illlllll.lll_LJ£lllll

Illllliltl'llllllllI}III'IIIIIIill]lllll[IllITIIIIIIlllliITIIIITIIIII[illllflll]]lll
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vt o sescuemen COAS™ AL STATES ENERGY CO

| CUTTINGS X , HOLE NO. US-179-9
CORE PAGE _1___OF_ 15
OUTCROP
sox fsmm|  pEPTH THICK=] STRIP lotaw s meai | 306 ) DESCRIPTION & REMARKS
no. no. Trom | to | NESS | £9920, 7, .8 ’u i '
0 10 10 | : n one: w he L s0il,
3 W

sorted, clean, subrounded to rounded, very
i ple . non=—

calcareous, interlayered with minor claystohe:
| chalky, slen containe minor roes guartz,
medium grained in sample. '

Ar LR eamd rontaine more ahimdant rose
quarts grains making sample as a whole
more tan _in color.

10 45 35

U RARARNEARERARE

At 50' sandstone: light buff to tan., contain-—
ing fine to coarse grain (miner).

45 75 30 60

£
[ =]
II].IIIIllllIillllllllllllilillll

75 80 5 75-80 NO SAMPLE (circulation was not lost)

oo
[=]

Sandstone: 1ight buff tan, unconsolidated,
very friable, medium grained, subrounded
to rounded, well sorted, non-calcareous.

80 | 125 45

ll]llliil_lillitllil T
5 .
(=]
lllllkllil!lllllllll

C120

At 120-125 sandstone color is more orange tan}

Sandstonetrtan, uncensolidated, very friable,
medium grained, subrounded to rounded, wvell
sorted, non—-calcareous, clean, interlayered
with ¢laystone (numerous to abundant),

] green to brownish-grey, soft, waxy, non-—

et calcareous.

125} 135 10

T frrIgT

A
o
(=]

135] 168 33 sandstone: buff tan, unconsolidated sample,
very friable, fine to medium grained, well
sorted, clean, non-calcareous, subrounded

to rounded; with depth sandstone becomes

Yr11ri101d

W
o
=2

TT
Illlillllllllllllllllli

Thin interbedded:
: u T fine to wedium graiped,
moderate sorting, subrounded, clean quartz grm
H h 1y calcareous
figssile, firm, and
i | carbonacepus, hard, chunky.
-1 | Sandstone: light to wedium grey, very fine to
Thh medium grained, poor sorting, subrounded,
- highly cale, elean, unconsolidated, except
) minor very fine grained fissile stringers.
' Silty claystone: medium to dark grey, with
frequent floating rounded clear quartz

grains, highly calcareous, =lipghtly garbon-
aceous, fissile, brittle,

168 185 | 17

llil[‘lil!l

[+
o0
L=
I.Ill[lilll

185 190 5

190 | 200 10

TTTY
11t
I

200

PAGE Y_OF 15 o HOLE NO. Us=795-9
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o ;'Dggm.m. COAST. _ STATES ENERGY ..

CUTTINGS . HOLE NO, US=79-9
1 core : PAGE 2 OF_15_
OUTCROP '

smr|  DEPTH THick-| STRIP Laisad gy | OtNe

AwolFeom| 1o | ness | 99al Y, ucds P
200

DESACMPTIDN L REMARKS

Silty claystone: medjum grev, highly calcar- |
eous, platey to fissile, firm, and

| Sandstone: vellow to brown. very fine grained,
moderate sorting, highly calcareous, pre-
dominantly unconsoligdated,

Sandy siltstone: medium to dark grey, highly

200 { 220 | 20

TTTTETTAT
At kg ikl

220

220 | 235 15 abundant, floating,clear, rounded, fine to

| __medium prainsd auarer grainsg

§ilty claystone: medium to dark grev, highly

calcareous, carbonaceous, platey, hard.

L4
&~
tTllll lJllTllllll!ll

235 | 245 | 10

llllll[lfllll[

245 | 250 5 Siltstone: med. grey, highly cale., platey, fiirm.

Sandstone: light grey, fine grained, woderat
sorting, subamgular te subrounded, hirghly
calcareous, clear, clean quartz with wminor
silt parriclies wvielding Jieht salt & pepper|
color.

250 | 265 | 15

[t
o

illlllllll

 Thin interhede;

L
o]
(=3

Silestone: light to medium gre igh ar—
265 | 315 | 50

bonaceous, platey, fivm, and

III[lill!l]1l]l!1|lll}ill

Claystone: medium to dark gre hi -
L

careous, gg;bgna;ggus, ghgnkx, ba:ﬂ. '

Allllllllllll

NO BAMPLE

tstone: dar re hi

10
315 | 325 carbonaceous, platey, firm, and

W
E
L=

will Sandstone: light yellow to brown, very fine
et grained to silty, moderate sorting, hishly
.| calcareous, fissile.
Claystone: dark grey, highly calcareous,
~4.] carbenaceous, stems, platey, hard.
Sandy siltstone: light-medium pgrey, calecareous,
very hard, massive, with minor fine grained
) | quartz and !
n Sandstone: light yellow to brown, very fine )
| 1  grained, moderare sorting, highly calc, !
Tan il Claystone: dark grey, highly cale., carb., |
-l | d{rregular fracture, fiym. |
Sandstone: light tan, fine to medium grained,

325 | 335 |10

w
o
o

335 | 350 | 15

Illllllllllllllllll

Ilf][lirllllillllil

350 | 360 } 10

TIir

W
o
=]

360 | 390 - 30 minor fine grained carbonaceocus particles,

14

LARBALBRELEE

w
]
L=

YT SINBINANRI IREN!

ltli

Coal seam: intermediate bright.

Siltstone: medium grey, highly calcareous,
400 platey, hard.

TITY

390 | 410 | 20

QO
e ©

50
89
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4!

re'or sescmnn COA” TAL 'STATES ENERCY CO.

CORE PAGE _3__OF13
OUTCROP '
BOX smp{  DEPTH THICK- 5;,:' e rvrreg Rl DESCRIPTION & REMARKS
no.| no.[ From | to | ness | XS sViwefaorw lru :
7

400 410 (10 Siltstone: medium grey, highly gale., platey,
hard.

Sandstone: light to ium grey, vervy fine
grained, well sorted, subangular to sub-

rounded, highly calcayeous, fissile.

TTTT
N |

410 | 422 |12

E g
Ll

B
crl‘lll!llll?llilllll?IIII

I

Sandstone: light brown, fine to wedium grainet

well sorted, rounded, highly caleareous,

422 467 45 unconsolidated, abundant vellow calcareous

cement, clean, clear quartz.

=~
hoad

I!.!.Illl?lllIlllll?lljllllll

Coal seam.

Thinly interbedded: -

Siltstone: medium to dark grey, highly cale.,
carbonaceous, platey, hard, and '
Sandy siltstone: light to medium grey, highly
calcarecus, abundant very fine to fine

grained guartz, friable and firm.

467 | 495 |28

495 | 515 |20 da hl

calcareous, carbonaceous, fissile, hard.

]1ilI.'II‘I‘IIIIEllll‘!_lTIIllfllllllllll‘llr!illfliiil

| Thinly interbedded:
Claystone: medium to dark grey, highly calcary
eone . carhonacenne, fiseile, hard, and

w
N
o

515 | 545 |10 Sandstone: light to medium grey, very fine

grained, well sorted, highly calcareous,
firm.

Sandstone: light grey, very fine to fine
prained, woderate sorting, subrounded to
rounded, calcareous, numerous carbonaceous
stringers, firm.

Thinly dinterbedded:

FTTATTFRTOHDN

o
»
o

545 | 555 |10

LELI LR 1]

tn
o
o

Sandstone: medium grey, very fine to fine

__grained, moderate sortine, subrounded, |
calcareous, firm to hard, and

555 | 590 | 35
: Claystone: dark grey, highly calcareous,

v
oo
=]

partings, traces of coal are common.
Sandgtone: light grey, very fine to fine

grained, moderate scrting, subrounded Lo

rounded, wvith frequent coal partings, soft.
p - = Claystone: wedium to dark grey, highly cal-
595 | 600 5 teoo . careous, fissile, hard.
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rere or sesommn COACTAL STATES ENERGY CO.

CUTTINGS , HOLE NO. US-79-9
CORE PAGE 4 OF 15
OUTCROP

3 {= T 1
sox |smr|  DEPTH THICK=] STRIP lamem s esy | 2OFTHG

NO.| NO.! FROM 10 NESS

DESCRIPTION & REMARKS
sVrucdla .

Clavstone: pedium to dark grey highlv ¢al=

careous, carbonaceous, fissile, hard.

600 | 615 |13

)3

c>m§

(=]
Aake a L i a

Sandstone: very fipe to fine graiped. scarce
silt, moderate sorting, subrounded to

om
Ed

I]lllllll?llll lill?

615 | €30 |15

IIII‘IIIII'II]

common, friable to firm, traces coal.

Thinly interbedded:

Claystone: light to dark grey, highly cal-
careous, carbenaceous, fissile, brittle, and

630 |.680 |50

ands : 1d o medium _grey, very fine to
fine grained, moderate sorting, subrounded,

g

friable te firm.

lliill‘lillliliililillll

680 Sandstone: light grey, fine grained, well

sorted, rounded, highly calcareous, numerousg
coal particles (predominantly medium graine
clean, clear guartz. -

680 695 |15

pLafs e i a Eal opp e doapal

Carbonaceous claystone: dark gray to black,
highly caleareous, platey, firm, traces of

695 | 720 |25
coal are common.
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ee o oesommon COAL TAL STATES ENERC™ CO.

CUTTINGS Core rum: 720' to 730' , HOLE NO, _US=78-8

CORE 1L IX Total recovery: 9.89' PAGE 3.__.OF 15
OQUTCROP '

sox jsmm|  oerme THICK=| STRIP lotanr s weras. ] sotvine

oG DESCRIPTION & REMARKS
NO.INO.| srom | YO | NESS | 2N Y, L 8 s Puw .

~4

720 }720.4% massive, interla W

carbonaceous partings, irregular contact
T ] with next lithologv unit.

Claystone: dark grey, very hard, calcareous,

massive, silt inte wi ous

Illllillli

20.451721. 48

| bands, dirregylar conract.on hoth endg-of |
interval. ’

~
~
Pt
bl el

eous, massive, interlayered with numerous
| small coaly partings and carhanized wood |
fragments, irregular, convoluted, contact
ar bath ends of lithology unit (interval).

~
[

TillllllllT

21.46|723.4%

"] Sandstone: light grey, very fine grained to

~
N

1 vitreous luster, interlayered with numerous
L |___to zbundant carbonaceous parCings, minor |
irregular to convoluted bedding produced
by carhonaceous lavering

"] Claystone: dark grey, very hard, silty,

Py - _calearesns, Interiavered irreeularly with
light grey claystone: carbonaceous, and

llill]l!ili'flll[lllllli

~
»

123.49) 724 .5

41 partings and carbonized wood and leaf

fragmentre and {mprints, minor bicturbation|
at top and bottom of interval; minor to

| numerang irvregular conwnlntsd heddine,

w}111|14L:T1|11 W
Y
kY

L1 IllTi 1Illll.ltT|llllllll
S
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|54

Coal: intermediate dull, browm to black,

/V’ dirtv, shalev, hard, brirtle, sparce, thin
] banding, minor calcite coatings on cleat
» surfaces, interlayvered with numerous to '
abundant small resin inclusions.
A || Sandstone: ]ight to tannish grey, hard,
14 /" carbonaceocus, very fine to silty, sorted,
A L Snhanenlar. ealcareque, interlavered with
Pe pumerous scattered coaly partings and car-

L4 bonized wood frasmments: =slso bioturbated.
La’ | 1-17{ Sandstone: dark grey, hard, calcareous, very
o /" i figg g:ajngd, 511:!, §Q:;=d, sub:gggded,

24.541726.7

~
N

~
5]

26.741727.3%

IF!IIIFIIIIIIllll]]lIIIIIT}IFIIIII‘I‘I‘{T

127.38)727.7%

i with numerous scattered coaly partines.
|
L4 Sandstone: medium grey, hard, calcareous,

1

27.78|728.1

{minar) dnteviayered wirh epaly partines
(minor).

28.14]728.7

IllIl‘lllI

;llll 1 ?

luster, calcareous, containing sparce small
carbonaceous partings.

Siltstone: light to medium grey, sandy, hard,
carbonaceouys, caleareous, interlavered wi
mmerous to abundant carbonaceous partings,
minor irrepular bedding.

[28,79| 729.3)

129.31{729.83
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Claystone: medium to dark grey, hard, slighth

scattered coaly partings and minor thin codl

41 silty, sorted, subangular, calcareous, hard,

,/’T very carbonaceous, bioturbated, interlayerad

rounded, bioturbated with convoluted beddirng



rvee o s COL _TAL: STATES ENER™Y CO.

CUTTINGS HOLE NO. _US=79-9

.

CORE 12 X Core interval: 730-740 PAGE & ___OF_15 e
OUTCROP Total recovery: 730-740 '

b
pox jsmr]  DEPTH Tick-| STRIP Lo sed orss | sor1nG

L

DESCRIPTION & REMARKS
no.| no rrom] To | mess | 2090 | Y, ... " :

Siltstone: light te dark grey, hard, calcareous,
glightlv br e, i v w ndant
carbonaceous partings and interlayered with
dark grev clavstope oroducine irresular beddir
very slightly bioturbated.

L
T
“~J
W
L=

730 [730.93

TrIVITY
S EAEERE

731
iCogl: black, intermediate dnll, hard, inter-

layered with numercus small calcite coatings
on fracture facee and ahundant resin 3nciy-
sions; good conchoidal fracture, generally
| _moderately thin banding.

730.93732.68

~

w

L]
lliJJlfl]lllllil

Claystone: dark brown to black, hard, shaley,
non—calcareous, Yery carbcmaceous, inter-
layered with several coaly partings and
sparce, medium ¢oal bands,

Siltstone: light to medium tan-grey, hard,
calearsons, carbopaceous, top 1" is very
carbonaceous, interlayered with abundant

732.68733.52

EIITIIIIIIIIIIIIIFIIIFI]I

~
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llllTIl

733.52734.23

II:lllJ

Tlllli
~
A
P

) carbonized root casts.

1 ¥ Siltstone: medium prey, hard, non-caleareous,
B very carbonaceous, with root casts (carbon-

734.297734 .80 T4 dzed) with minor bioturbation.

Siltstone: light tan-grey, hard, calcareous,

|—carbonaceous, interlavered with numerous

to scarce carbonacecus partings.

Clayvstone: medium gan-grev, hard, slightly
calcareous, carbonaceous, slightly silty,
irregular beddine, minor bioturbation.

Siltstone: light grey, hard, calcareous,
interlavered w dark gre siltstone
hard, producing lrregular bedding.

1TTFET
LI L}

P34.80735.60]

lllllrl
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35.60736.57

Ii]fllllll]
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y36.570736.80

Claystone: dark grey, hard, non—calcareous,
237 el ] o nhumerou a
- B partings.

1,

oy

nal: hlark dntrermadiste briehr, hard
moderately thin to medium banded, interlayerved

| seith abpndant reein fnclusfons,

f36.80! 740
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YN ENIRNNNENINSENINTRRENIE

240

o

G

> a>

e O

Y Q

~1| €D
b

PAGE _ & _OF _15, HOLE NO.US-79-9

3
-
~
—~
-
-
-0
-



i"l

o e COA~TAL STATES ENERCY CO.

_CUTTINGS : . HOLE NO. _US=79-9
CORE 3 X Core interval: 740'-750' PAGE _7_ OF 15
OUTCROP Total Recovery: 10.2'
sox fsmm|  DEFTM  [THick-| sTRer "'..'3“;','"{ | rormme DESCRIPTION & REMARKS E
no.| NO. rrom | to | NEss | 195l v A, - :
4 [ 740 Coal: . intermediate bright, black, moderately
o 3 hard, brittle, fair conchoidal fracture,
o ] interlayered with abundant resin inclusions
o L - and with numerous caleite coatings on
740 741,33 » : fracture planes.
7413
4 C u
- 3 Claystone: dark grey, silty, hard, brittle,
741.35741.9] - . |_verv carbonaceous, non-cglcareous, slightly)
x C ] fissile, interlayered with numerous coaly
o Y —partings.
: = . | |claystone: light grey, hard, silty, carbonacepus
® 741.91742, 78 - p areous, some bioturbation near top of
- = interval, interlayered with claystone: dark
n - grev, hard. siltv, producing irresular to
= = ainng convoluted bedding and interlayered with
2 T numerous scattered carbonaceous partings.
742.78743.29 74373 Siltstone: medium to dark grey, hard, calcar-
- " 1 eons. carhonacenns, dnteriavered with smalll
5 743.29743, 68 - 3T scattered nminor to several carbonaceous
X 4 i) _partines.
™ _""r--..h_‘ Claystone: dark grey to tan, carbonaceous,
I T hard, slightly fissile. mon-—calcareous,
o 744 n ""'-.,.,_‘H coaly, containing coaly partings.
743.68745.21 r = Claystone: light grey, hard, silty, calcareous,
- 4 |__interlayered with sbundant, small caybona- |
C Z ceous partings and particles.
745 | [
- - _____...--'"""
725, 2475534 i Claystone: dark grey, hard, slightly calcar=
o T eous, carbonaceous, produces irregular
- < Tt bedding between clavstone intervals above
C 7 ] and below this interval.
[ 746
- 747
E E Siltstone: 1ight grev, hard, ealecareous,
o - interlayered with scattered very fine grain
745.34750.0 -:748-: size rarthonaceous particles: slightly
- N massive with intermittant scattered bio-
= - turhardion
~749
» F u ,
L 750 ™

YY) )
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e COACTAL STATES ENERGY CO. .

CUTTINGS X . HOLE NO, US=79-9
| CORE PAGE 8. OF 15
QUTCROP :
pox fsmm|  DEPTM THICK=| STRIP foram szl s | SORING ' DESCRIPHION L REMARKS
no.|no[ From] 10 | nEss | 19%00 ¥, .l e i
C700
Integval o :
Described o .
on Pdpge 4 . -
720
Cored {Interval C ]
740
e -
S Coal: 3' thick - intermediate bright.
750 775 25 __760‘? Siltstone: light grey, calcareous, platey,
n . A%} Vv ne
o " carbonaceous particles,
:_ 8 j Silty sandstone: light grey, very fine to
=780 fine grained in & silty matrix, poor sorting,
o = subrounded to rounded, highly calcareocus,
775 | 800 25 - 7 with very fine grained carbonaceous particlps
- - and carbpnaceous stringers abundant latey}
- - friable.
[ 800
C 7 one ! m m careous
800 820 20 [ . fissile, trac_:es of coal §tringer:, :ritt:::;
- = a ua
o 2 grains.
020
Cored [Interval E_ _:
t 1
. (2N 3)5)
8/¢/38010
- T v T
PAGE _B._OF 15 _ : HOLE NO._US=79-9
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vee o sescrnon COACTAL STATES ENERGY CO.

CUTTINGS . HOLE NO, US-79-9
CORE  J4B X Total Recovery: 9.9' PAGE 8 OF_13
QUTCROP

0 Is DEPTH | THick-| STRIP o] s | somme DESCRIPTION & REMARKS

NO.| NO. 1 FROM | TO | NESS ,E?E]'_,}'m“ oW Top of core 82&°'

5B 820

Siltstone: mediuvm grav, calcareous, micro

LA i i arl

8217 mica, scattered very fine grained carbonacequs
z particles, massive, hard, gcarge carbonaceous
3 , _
P __glavcondtic), and rrace rtoot casts.

=]
TN

uilllllllLl%llllilllllflllllllll

o
o]

820 |825.1] 5.1

% Abundant coal wood fragments.

IIIIIIIIII'IIli|Illlilllllllli'lil'llll]l[lllllilli

00
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Carbonaceous clavstone: dark grey, non-calcareous

waxey, irregular bedding, firm to crucbly,

coal partings.

Koal: bright, dominant, moderate bands. resin

arbonaceous c¢laystone: dark grey to black,

interbedded with coal in gradational contact,
pon-calcareous, hishlv fissile, soft.

B25.1|825.73 .65

THTTTFEFT

. B25.75|826.1] .35

Illllllll
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1
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1
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1
|

826.1] B26.4] .3

L
1

Claystone: dark grey, carbonaceous, slightly
calcareous, hard, abundant, bright, coal
stringers and angular inclusions, slight
bioturbation.

826.4] B27.4]1.0

827

lll[llll!

Claystone: highly carbonaceous, abundant coal

827.4) 828.7|1.3

6B partings and stringers, non-calcareous,
| firm, frequent coal stringers up to 3rm,

irregular bedding, traces bioturbation.

TTIT T vTIroT
o]
N
oo
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iltstone: medium to dark grey, calcareous,
carbonaceous, abundant coal stringers and

scattered angulayr ¢oal inclusions, root
casts, bioturbation.

828.7} 829.9]1.2
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" TYPE OF DESCRIPTION

COA”TAL STATES ENERCY CO.

4!

CUTTINGS . HOLE NO. _ns.29.8
CORE N Total Recovery: 9.7! PAGE 10__OF 15
QUTCROP
BOX [SMAL, THICK= s:ggr ptang toun ] onme DESCRIPTION & REMARKS
NO. [ NO. NESS | =218 Vrmcdla »mw| Top of core 829.9"
- 829,
C
£830.
o Entire core is thinly interbedded:
5331 Silestone: 1ight grey, calcareous, hard,
[ traces of angular carbonaceous inclusions.
832
s and
833:

9.9 3 Sandstone: light grey, very fine grained to
silty, well sorted, numerous small low-angle
cross beds, calcareous, hard.

68
7B 35-

L¥)
o
»

&l?lllllllé IIII‘IlIJ,IIIII!ll[J:llllllll'l‘Lllliillll

[Both the sandstone and siltstone are irresu-~

larly bedded, with abundant thin medium

grey partings, some of which are coaly,

frequent bioturbation. There is one 3mm

coal seam as fllustrated. The sandstone

predominates in the upper part of the

dominsate ow.
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