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Introduction and Overview of Project and Permit Application

A. Introduction

This underground mining permit application is being
submitted by AndalexResources, Inc., in order that coal"
might be mined from Federal mining leases located within
the proposed mine plan area and property boundaries. This
proposed mine plan area is known as the Centennial Project.
Andalex Resources, a corporation organized and existing under
the laws of Delaware and qualified to do business in Utah,
has opened an underground mine known as the Pinnacle Mine.
This mine is located on fee land in Carbon County, Utah.
Andalex the designated operator, along with AMCA Coal Leasing,
Inc., its land acquisition and development branch, control
all Federal and fee mining leases within the proposed mine
plan area. This underground mining permit application has
-been prepared by AndalexResources and is being submitted for
review and approval by the appropriate regulatory authorities.

B. Overview and Summary of Project

Mining operations at the Pinnacle Mine began on October 3,
1980, according to the Mining and Reclamation Plan approved
by the State of Utah, Department of Natural Resources,
Division of 0il1, Gas, and Mining. The Pinnacle Mine is
located and operating on the Zion's fee lease. Mine plans
call for advancement of operations onto Federal leases
contained within the proposed mine plan area and the
simultaneous operation of a mine in each of the three
mineable coal seams present, the Lower Sunnyside Seam, the
Gilson Seam, and the Aberdeen Seam. Current mining activity
is occurring in the Gilson Seam. The coal is classified as
High-volatile B bituminous in both the Lower Sunnyside and
Gilson Seams and as High-volatile A bituminous in the
Aberdeen Seam.

The proposed mine plan area is located approximately 10

miles north-northeast of Price, Utah in Carbon County

in T13S and R11E (See Figure I-1 and Plate I). The property
contains approximately 2,798 acres. Two hundred acres is

fee surface and coal leased from the Zion Security Corporation.
The remaining 2,598 acres is Federal lease consisting of
SL-027304 (236 acres), SL-063058 (400 acres), and U-010581
(1,842.39 acres). See Plate 4. .

This property is located in the Book Cl1iffs coal field

and includes the Deadman Canyon, Starpoint Canyon, and
Straight Canyon areas with coal outcropping along the cliffs
between 7,000 feet and 7,700 feet elevations. The
topography is very rugged, the Book Cliffs being dissected
by box canyons created by ephemeral streams. Large
sandstone boulders eroded from the cliffs are scattered
along the sides of the canyons. The land is undeveloped,
used primarily for grazing, and there are no areas of
national importance in the region. Mountain-Brush
vegetative type covers most of the area.
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There are no perennial streams or bodies of water on the
property. Ground water recharge is from precipitation

in the vicinity. Water supply for mine development and
culinary usage is supplied by wells that have been drilled.

Historically, coal mining has been the only industry in the
permit area and there are several abandoned mines located

- on the property. No 0il or gas wells exist in the area as
geologic conditions are not appropriate.

Access to the mine plan area is by an existing graveled
county road which has been upgraded and is maintained by
Andalex. It is used as an access road as well as a haul
road. A1l surface and support facilities necessary for
present operations have been completed and are located
on the Zion's fee or on right-of-ways granted by the
Bureau of Land Management. A1l proposed facilities are
indicated in this application. Ardalex has acquired all
applicable state and Federal licenses, permits, and right-
of-ways necessary .to conduct mining activities on the Zion's
fee property and contiguous Federal leases.

Estimated coal reserves in the three beds of mineable
thickness totals 50 million tons, with recoverable coal
estimated at 29 million tons. Production schedule projects
an increase from 200,000 tons the first year to full
production of about 1,200,000 tons in the fourth and fifth
years. At this rate, the life of the mine is estimated to
be about 30 years, with a theoretical 1ife of about 40 years
due to the existence of additional unleased Federal coal
economically accessible only through Andalex's operationm.

The initial mining method being employed is pillar
development utilizing one continuous miner sectjon of
equipment with final pillar extraction planned. An
additional 5 mining units will be added, according to
production schedule, with mining development occurring
simultaneously in each of the three seams. Longwall
mining may be introduced later if conditions prove
adaptable; however, the basic overall mine plan will not
be changed.

Upon cessation of mining activities, reclamation activities
will commence as soon as is practicable, according to the
plans outlined in this application. The land will be
restored according to available technology to as nearly its
original condition as is possible.

This operation does not face any of the mining complications
caused by faults, instrusives, excessive water, large
quantities of gas or considerably deep cover. The mine plan
area is located in a region where mining has been the major
industry; therefore, the nearby communities are geared for
coal operations. The labor supply is excellent and well
trained. With these considerations, and Andalex's prudent
management, the Centennial Project will be a model mining
operation in the Carbon County area with very minimal
environmental and socioeconomic impact.

-4-



C. Organization of Application

This underground mining permit application has been organized
in accordance with the general requirements for format and
contents as outlined in Section 771.23 of Title 30 of the
Code of Federal Regulations. The text has been organized
into eight chapters to fulfill the requirements of Subchapter
G of 30 CFR. A summary of the table of contents is listed
below. T ST e

Summary of Table of Contents

Chapter 1 Introduction and Overview of Project and Permit
Application

Chapter 11 Legal, Financial, Compliance and Related Information
Chapter III  Operation and Reclamation Plan

Chapter IV Environmental Resources

Chapter V Maps, Cross Sections and Plans

Chapter VI Preparation of Application

Chapter VII  Cross-Reference Table to Regulations in 30 CFR,
Chapter VII

Chapter VIII Appendices

To facilitate review of the application, each chapter

1isted above has been further divided into specific

parts and sections. These can be found listed in the

detailed table of contents appearing at the beginning

of this text along with the page numbers on which they

appear. This table of contents also contains lists of

figures, tables, plates, exhibits, and appendices to facilitate
cross referencing between chapters.

Exhibits include appropriate supporting documents, reports
and publications and are included as appendices.

Maps which were not reduced to fit into the text are
included in a separate volume as plates. A1l maps and
plans are submitted in accordance with the requirements
of Section 771.23(e) 30 CFR.



VERIFICATION STATEMENT

‘ STATE OF

COUNTY OF Carbon

Utah

I, Michael W. Glasson , having been duly sworn, depose
and attest that all of the representations contained in the foregoing
application are true to the best of my knowledge; that | am authorized
to complete and file this application on behalf of the Applicant and
this application has been executed as required by law.

Signed:

Taken, subscribed and sworn to me before the undersigned authority
in my said county, this 12th day of April » 1B4.

Notary Public: @m;—:%jé;

My Commission Expires: ~J=- &7
7



CHAPTER II - Part UMC 782 - Requirements for Legal, Financial,
o Compliance, and Related Information’

Scope

The objective of this chapter is to set forth all relevant information
concerning ownership and control ofAndalex Resources, Inc., the ownership
and control of the property to be affected by mining activities and all
other information and documentation required under Part UMC 782.

This addendum to the approved Mining and Reclamation Plan, permit
identification number ACT/007/019, is merely for the incidental addition

of a 120 acre federal lease toAndaléxs current permit area. These

reserves will be mined simply as an underground extension of the existing, .,
approved, permitted and currently operating Pinnacle Mine. As such, no
additional surface disturbances whatsoever are required. Access to and
extraction and handling of all coal will be through existing facilities.

Legal, financial, and compliance information as required by Part UMC 782
and presented here is basically the same information presented in the
approved plan. All required information is presented here once again;
however in an updated form.

UMC 782.13 lIdentification of Interests

a) Permit Applicant

Andalex Resources, Inc.
P.0. Box 902

Price, Utah 84501
(801) 637-5385

b) Legal and Equitable Owners of Record

There will be no additional surface facility construction. A1l
existing facilities are located either on land owned by Zions
Securities Corporation or on federal land. The addresses of
these owners of record are as follow:

Bureau of Land Management
Utah State Office

136 East South Temple

Salt Lake City, Utah 84111

Zion Securities Corporation
10 East South Temple
Salt Lake City, Utah 84111



c)

d)

e)

f)

All coal to be mined on the 120 acre addition is owned by the
federal government. Coal to be mined over the rest of the mine
plan area is owned either by the federal government or by Zion
Securities Corporation. The addresses of these owners of record
are as foilows:

Bureau of Land Management
Utah State Office

136 East South Temple

salt Lake City, Utah 84111

Zion Securities Corporation
10 East South Temple
Salt Lake City, Utah 84111

Purchasers of Record under Real Estate Contracts

There are no purchasers of record under any real estate contracts
of areas to be affected by surface operations and facilities of
this mine plan and there_are no purchasers of record under any
real estate contracts of the coal to be mined.

Operator

‘Andalex Resources, Inc.

P.0. Box 902
Price, Utah 84501
(801) 637-5385

Resident Agent of Applicant

C.T. Corporation System
175 South Main
Salt Lake City, Utah 84111}

Business Entity Statement

The applicant, ‘Andalex Resourcesjnc., is a corporation organized
and existing under the laws of Delaware and qualified to do business
in Utah.



g)

h)

0fficers, Partners and Directors

Officers:

Robert Anderson, Jr. .eceeeeesceeas President

Dennis L. Halliburton ...ccceveeese.. Vice President/Finance
Keith Smith ..ieeveceeeee. ceean .... Vice President/Marketing

Kenneth Taylor .....cvveveeeeseses.. Vice President/Operations

Directors:

Mary-Jean Mitchell Green .....cvcees Chairman of the Board of
Directors

Robert Anderson, Jr. ¢eeceveeeecs.... Director

Dennis L. Halliburton ....... e.oese. Director

Mol Mair coveinciecicennnnes cecnnnn Director

George D. Coates ..civeencriencacnnns Director

The address for all of the above is:

Andalex Resources, Inc.
1201 Hurstbourne Place
9300. Shelbyville Road
Louisville, Kentucky 40223

Principal Shareholders

The capital stock ofAndalex Resources, Inc., is 100 percent owned
and controlled by Cada Am Holding N.V., whose address is as
follows:

€/0 Dr. J.A. Schiltkamp
10 A Kerkstratt
Curacao, Netherland Antilles

Other Operating Names

Other names under which the principal shareholder has or is
operating coal mining activities in the United States within the
last five years preceding the date of this application are listed
below:

Don Bow Mine

Cimarron Coal Corporation

Badgett Mine Stripping Corporation
West Ken Coal Corporation

AMCA Processing, lnc.

AMCA Resources, Inc.



j)

k)

1)

Single Proprietor

Andalex Resources, Inc., holds the exclusive coal operating interests
in the permit area.

Current or Previous Cozl Mining Permits

A list of current and previous coal mining permits held by the
principal shareholder is included in Appendix A./"

Owners of Record of Surface and Subsurface Contiguous Areas

Names and addresses of all owners of record for all surface and
subsurface areas contiguous to the permit area are listed below
and indicated on Plates 11 and 1I11.

Subsurface Owners

Franklin Real Estate Company (American Electric Power)
#2 Broadway
New York, New York

Sunedco Coal Company

7401 West Mansfield Avenue
Suite 418

P.0. Box 35-B

Lakewood, Colorado 80235

Bureau of Land Management

Utah State Office

Salt Lake City, Utah 84111

State of Utah

Division of State Lands & Forestry
3 Triad Center, Buite 400

Salt Lake City, Utah 84180

Surface Owners

Bureau of Land Management
Utah State Office

136 East South Temple

Salt Lake City, Utah 84111

Gladys R. Artman
P.0. Box 1200
Lakeland, Florida 33802

F. and D. Shimmin
711 North 5th East
Price, Utah 84501

Sunedco Coal Company

7401 West Mansfield Avenue
Suite 418

P.0. Box 35-B

Lakewood, Colorado 80235

-10-



m)

n)

R. and E. Nelson State of Utah
583 Sundial Drive Division of State Lands & Forestry
Moab, Utah 84532 3 Triad Center, Suite 400

: Salt Lake City, Utah 84180
D. Mathis :
Sunnyside Star Route
Price, Utah 84501

J & S Critchlow
144 South 1650 East
Price, Utah 84501

Mine Name and MSHA ldentification

The Centennial Project includes the development of three separate
mines. Two of these mines are currently in operation. The names
and M.S.H.A. 1.D. numbers for these existing mines and all sections
are as follow:

Pinnacle Mine - M.S.H.A. 1.D. #42-0147L
Apex Mine - S.H.A. 1.D. #42-01750 - --

The third mine is at this time only proposed and has yet to be
named or given an M.S.H.A. |.D. number. All coal from the 120 acre
emergency lease for whichthis addendum is being submitted will be
mined simply as an underground extension of the existing Pinnacle
Mine.

Interests in Contiguous Lands

Py

Andalex Resources,linc., has formally submitted an expression of

leasing interest for a 328 acre coal tract for consideration as part
of the Uinta-Southwestern Utah Coal Region, coal lease sale offerings.
This tract, known as the Graves tract, contains 327.58 acres and can
be described as follows:

Township 13 South, Range 11 East, S.L.B.&M.
Section }: SEZ, SINWZ
Section 12: NEZNEZ

Township 12 South, Range 11 East, S.L.B.&M.
Section 31: SWiSWi: (lots 6,22)

Other than this tract and Rights-of-Way granted by the Bureau of

Land Management Andalex Resources has no interests in lands, options
or pending bids for lands which are contiguous to the permit area.

-11-



UMC 782.14 Compliance Information

® .

b)

c)

Suspension and Revocation

Andalex Resources, Inc., affiliates or persons controlled by or under
common control with Andalex haven't had a mining permit suspended or
revoked within the last five years.

Forfeiture of Bond
Andalex Resources, Inc., affiliates or persons controlled by or under
common control with Tower have not forfeited a mining bond or similar

security in lieu of bond.

History of Violations

Appendix B contains a listing of all violations received within the
last three years prior to the date of this application by Andalex and
affiliated companies. :

UMC 782.15‘Right of Entry and Operation Information

Andalex Resoures,Inc., in sublease agreement with AMCA Coal Leasing, Inc.,
currently holds 2,798.35 acres of private and federal coal leases in this

permi

t area. Andalexbasis its legal right to enter and conduct mining

activities in the permit area pursuant to the language contained in the
Federal Coal Leases, Section 2, Rights of Lessee as follows:

“"The lessor, in consideration of any bonus paid (or to be paid

if deferred), rents and royalties and other conditions hereinafter
set forth, hereby grants and leases to the lessee the exclusive
right and privilege to mine and dispose of all coal... subject to
the conditions, limitations and prohibitions provided in this lease
and in applicable acts and regulations, the right to construct all
works, buildings, structures, equipment, and appliances which may
be necessary and convenient for the mining and preparation of the
coal for market, and subject to the conditions herein provided, to
use so much of the surface as may reasonably be required in the
exercise of the rights and privileges herein granted...'

A similar right to enter and conduct underground mining activities is
contained in the private lease agreement with the Zion Securities
Corporation as follows:

'"During the life of the lease, so long as lessee is not in default
hereunder, it may freely prospect, mine and develop the lease
premises, extract and sell such coal thereform as it may elect,
and use the surface and underground thereof for all lawful
purposes including the exploration and mining to be conducted
therein and thereon. It may also use the leased lands in
connection with the mining and development of other lands which it
may own, lease, or acquire as a part of its general mining
operations in the area."

-12-



The Federal Coal Leases are described as follows:

® ~ SL-027304:

Tract 1: T.13S., R.11E., SLM, Utah
Sec. 7, S3SEL,
Sec. 18, NWLNEZL.

Tract 2: T.13S., R.IIE;, SLM, Utah (lease modification not part.éf'this MRP)
Sec. 6, lot 4; ’ :
Sec. 18, lot 1, NINEZNWE, SWINEZNWL

containing 235.96 acres, more or less.

This lease was originally assigned to W.F. Olsen on September 1, 1925.

On May 1, 1959, the lease was assigned to F.H. Larson and then to
Centennial Coal Associates on February 1, 1973. AMCA Coal Leasing, Inc.,
acquired the lease in February, 1977 and subsequently added Tract 2
through lease modification criteria on October 26, 1981.

SL-063058: - -

Tract 1: T.13S., R.11E., SLM, Utah
Sec. 8, SiSWi;
Sec. 17, NiNWi, SEINWL;
Sec. 18, NEINEZL.

. Tract 2: T.13S., R.11E., SLM, Utah (lease modification not part of this MRP)
Sec. 17, SWANWL, SEZNWESWL, WENWZSWL,
Sec. 18, E3SEINELX, NWASEANEZ, SWANEZL,
ESNEZSEL.

containing 400 acres, more or less.

The original lease of 80 acres was assigned to C.D. Sutton on August

3, 1942. On July 27, 1950, the lease was amended to embrace 200 acres.
An additional 40 acres was added December 13, 1951. The leases were
posted to F.H. Larson on May 1, 1970 and then to Centennial Coal
Associates on February 1, 1973. AMCA Coal Leasing, Inc., acquired the
lease in February, 1977 and subsequently added Tract 2 through the
Federal lease modification criteria.

U-010581:

Tract 1: T.135., R.I11E., SLM, Utah
Secs. 5, and 6, all;
Sec. 7, lot 1 NEX, NEZNWH, NISEL;
Sec. 8, N3, NiS%, SISE%;
Sec. 9, WiSWi;
Sec. 17, NINEZ.

_13_



Tract 2: T.135., R.11E., SLM, Utah (lease modification not pé;t of this MRP)
Sec. 17, SiNWi, NINELSWi,
NEZSE#, NAINWLSEZ

containing 1,842.39 acres, more or less.

This lease was assigned to C.D. Sutton on February 1, 1956. On May

1, 1970 the lease was assigned to F.H. Larson and then to Centennial
Coal Associates on February 1, 1973. AMCA Coal Leasing, Inc., acquired
the lease in February, 1977 and subseauently added Tract 2 through the
federal lease modification criteria.

U-52341:

T.13S., R.11E., SLM, Utah
Sec. 9, EISWL, SWiSEd

containing 120 acres, more or less.

This lease was acquired by AMCA Coal lLeasing, Inc., in November,
1983 through the emergency lease criteria.

The private fee lease is described as follows:

T.135., R.11E., SLBM, Carbon County, Utah
Sec. 7: SiNWZ
NiSWZ
SELSWE

containing 200 acres, more or less.

The name and address of the lessor is Zion Securities Corporation,
10 East South Temple Street, Salt Lake City, Utah. This lease was
originally made and entered into between Zion's and Centennial Coal
Associates on August 1, 1972. AMCA Coal Leasing, Inc., acquired the
lease in February, 1977.

UMC 782.16 Relationship to Areas Designated Unsuitable for Mining

The permit area is not within an area designated unsuitable for the surface
effects of underground coal mining activities under UMC 764 or under study

for designation in an administrative proceeding initiated under those pasts.
Further, there are no occupied dwellings within 300 feet of the permit area.

UMC 782.17 Permit Term Information

A1l coal will be mined simply as an underground extension of the existing
Pinnacle Mine operation. The starting and termination dates as well as the
horizontal and vertical extent of the proposed underground mining activities
over the total life of the permit are indicated on the revised Pinnacle
underground layout map included as Plate 30. Also refer to the underground
layout maps for the Apex and Aberdeen Mines previously submitted.

-14-



The requested term of this permit is five years. Andalexwill then apply
~ for five year extensions over the life of the mine.

UMC 782.18 Personal Injury and Property Damage Information

AppendixE contains certificates of liability insurance covering personal
injury and property damage resulting from this operation.

UMC 782.19 ldentification of Other Licenses and Permits

The following is a list of all other licenses and permits under applicable
State and Federal land-use, air and water quality, water rights and

health and safety laws and regulations held by Andalex in order to conduct
underground coal mining activities.

State:

1) State of Utah
Department of Natural Resources
Division of 0il, Gas and Mining
L241 State Office Building -
Salt Lake City, Utah 84116

- Mining and Reclamation Plan forAndalexResources' Centennial
Project
Permit 1.D. Number ACT/007/019
Approved January 4, 1982

2) State of Utah
Department of Health
Division of Environmental Health
150 West North Temple
P.0. Box 2500
Salt Lake City, Utah 84110

- Air Quality Construction and Operation Permit
Approved June 13, 1980

- Water Quality - Sediment and Drainage
Approved May 14, 1980

- Septic and Culinary Plan (2)

Approved September 17, 1980 (0ffice Site)
Approved May 8, 1980 (Bathhouse Facility)
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Federal:

. ‘ 1) Environmental Protection Agency
Region VI1i]

1860 Lincoln Street

Denver, Colorado 80295

- National Pollutant Dischargé'Efimination System (NPDES)
Permit 1.D. - UT-0023507
Issued April 25, 1982

- Prevention of Significant Deterioration of Air Quality (PSD)
Unissued: Determined by the E.P.A. to be unnecessary

2) Bureau of Land Management
Utah State Office
136 East South Temple
Salt Lake City, Utah 84111

- Access Road Right-of-Way
Permit Number U-45966
Granted September 1, 1980

- Buried Telephone Cable Right-of-Way
Permit Number U-36739
Granted November 20, 1978

. - Power Transmission Liné Right-of-Way
Permit Number U-36741
Granted November 20, 1978

- Material Storage Site Right-of-Way
Permit Number U-45965
Granted September 11, 1980

3) Mine Safety and Health Administration (M.S.H.A.)
P.0. Box 25367
Denver, Colorado 80225
(District 9)
Pinnacle Mine 1.D. 42-01474
Apex Mine 1.D. 42-01750

- Roof Control Plan
Reviewed and approved every six months

- Ventilation System and Methane and Dust Control Plan
Reviewed and approved every six months

- Fan Stoppage Plan
Approved September 21, 1978

-16-



- Smoking Prohibition Plan
Approved September 21, 1978

- Training Plan
Approved August 19, 1980

- Instruction Program: Firefighting and Evacuation Plan
Approved November 5, 1980

- Medical Program
Approved September 6, 1978

UMC 782.20 ldentification of Location of Public Office for Filing of

Application

A copy of this addendum will be filed simultaneously for public
inspection with the County Recorder of Carbon County, Carbon County
Courthouse, Price, Utah. : : :

UMC 782.21 Newspaper Advertisement and Proof of Publication

A copy of the newspaper advertisement of this addendum and

proof of publication of the advertisement will be filed with the Division
and made part of the complete application not later than 4 weeks after the
last date of publication.

-] 7..
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ITI.

Operation and Reclamation Plan

A.

Overview of Project

1.

2.1

2.2

2.3

TYpe of Mine

The initial underground mining operation known as

the Pinnacle Mine, located on the Zion's fee property,
began production on October 3, 1980. It consists of

a single unit's production with an output projected

to be approximately 200,000 tons per year and with

20 employees. Upon approval of this permit application,
the mine will move onto the Federal leases and expand

to two or three units with an annual production of
approximately 500,000 tons. As there are three mineable
seams present, the Aberdeen, Gilsom, and Lower Sunnyside,
in ascending order, mining plans call for simultaneous
operation of a mine in each seam. The existing operation
is in the Gilson seam.

Mining will consist of the underground method of coal
extraction using continuous miners, shuttle cars, and
conveyor haulage. Room and pillar development will be
employed with final extraction estimated to be about
65 percent of the reserve, after pillar extraction.

Coal is presently being loaded into 40 ton coal trucks
and hauled to Wildcat Jcf. on the Utah Railroad,

Area of Operations

Mine Plan Area

The mine plan area is limited to and contained within
the proposed permit area. Mine plans for each of the
mineable seams are included as Plates 29, 30 and 31.

Proposed Permit Area

The proposed permit area consists of three Federal
leases and one fee lease, all controlled by Andalex
Resources. Presently, mining operations are taking
place on Tower's Zion fee lease. Federal leases are
U-010581, SL-27304, and SL-063058. These leases are
shown on Plate 4. Note that lease modifications are
not part of this MRP. - o

Surface Area to be Distukbed'

Surface disturbances are and will be minimal due to
the nature of the mining activities. The proposed
permit area has been previously impacted by mining.
Surface disturbances will be Timited to the existing
facilities which have been constructed on the Zion's

18-



fee area and the new facilities will be located in
previously disturbed areas. - '
: : The total existing
surface area disturbed is approximately 33 acres.
Proposed facilities are indicated on Plates 6and 7.

3. Reserves, Production, and Life of Mine

Total reserves of all three seams (in place) are
estimated at 50 million tons, of which 29 million
tons is expected recoverable.

Production schedule estimates 200,000 tons during

the first year of operation. This will be systematically
jncreased to approximately 1 million tons in the fourth
or fifth year.

If the extraction rate of 1 million tons is accomplished
according to schedule, the project 1ife will be about
28 years. The theoretical 1ife is closer to 40 years
however due to the existence of unleased Federal coal

logically accessible through only the existing and future
Andalex mine workings.

4, Schedule of Construction, Mine Development, Mining and
Reclamation

A1l surface facilities have been constructed for the
Pinnacle Mine. Mining in the Gilson seam began in
October, 1980 with a single unit's production. As
mining progresses, additional units will be added with
5 production units scheduled to be operating by
February 1985. A systematic mining plan will be
followed to assure maximum recovery. A1l planning and
scheduled production, however, will be contingent upon
the coal market and approval of this permit application.
Upon the conclusion of mining activities in the area,
the scheduled reclamation phase will begin immediately.
Refer to Part E of thisChapter re Recliamation.

B. Construction and Design of Surface Facilities

1. Existing Structures

A1l existing structures are situated on the Zion's fee
land or on Federal lease SL-027304 within BLM RCW
U-45966 and are shown on Plates 6 and 7. All
structures are complete and include the following:

Bathhouse 14' x 60

Mine Water Storage Tanks 12' x 16'
Warehouse 14* x 60
Superintendent's Office 16' x 70
Substation 60" x 100'
0ffice Building . 28" x 60

Mine Fan 88"

Portals 6' x 20' (4 ea.)
Culinary Water Tanks 12" x 10°
Sediment Ponds .737 acres
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3.1

3.2

Upon completion of mining activities, the portals

will be sealed according to existing state and

F ederal regulations and all buildings and structures
not being utilized as part of the reclamation sequence,
will be removed, according to the Reclamation Plan
outlined in Part E of this Chapter.

Construction Schedule

A1l of the above structures have been completed.
Additional construction of structures or facilities
including additional warehouse and shop facilities,
is anticipated for the existing mine (Pinnacle Mine).
Construction has been located and carried out so as
to prevent and control erosion, siltation, water
pollution, and damage to property. A1l facilities
have been designed and constructed and will be
maintained and used in a manner which prevents damage
to wildlife and related environmental values. Any
future construction will be conducted in a similar
manner according to regulations regarding protection
of the hydrologic system, etc. A1l additional
structures to be located on the Zion's fee have been
approved by DOGM.

Construction Methods

Major Equipment

The portal and building sites were leveled using
dozers, trucks, and loaders. At the building sites,
the topsoil was removed and transported to a nearby
area for storage.

A1l surface pads have been graveled and all other
disturbed areas (pond embankments, etc.) have been
reseeded according to recommendations by the U.S.
Department of Agriculture, Soil Conservation Service.

Blasting

A11 surface blasting activities necessary for

present operations have been completed in compliance
with sections 817.61 through 817.68 of Chapter VIII

of Title 30 of the Code of Federal Regulations. Blasting
consisted of portal highwall construction for purposes

of stability. Future surface blasting, if necessary,
would be very limited and would consist of highwall
preparation for similar portal facilities.

Removal and Storage of Topsoil and Subsoils

The area from which topsoil was removed is approximately
30 acres and includes poorly developed soils. Using
aozers and front end loaders, the soil was scraped from
the surface and dumped at a site on facility Tocation.
The topsoil storage aress is shown on Plate 6 . The
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5.2

5.3

5.4

topsoil was removed as a separate operation from

areas to be disturbed by surface installations, such
as roads and areas upon which support facilities are
sited. Topsoil has been segregated, stockpiled, and
protected from wind and water erosion and contaminants
through revegetation. Disturbed areas no longer
required for the conduct of mining operations have
been graded and revegetated. Once the topsoil was
removed, the canyon bottom was leveled and culverts
installed to prepare the area for building construction.
For further information about topsoil see Chapter IV,
Part F re Soil Resources.

Portal Facilities (See Plate '6)

Mine Pads

The portal mine pad consists of approximately .922
acres. Located on this pad are the fan, conveyor
portal, air intake portals, mine water storage tank,
warehouse and superintendents office.:

Support Structures and Buildings

Support structures and buildings are listed in Part
B, Section 1 of this chapter and shown on Plate 6.

Parking Areas

Parking lots have been covered with gravel and magnesium
chloride and will be maintained. These are shown on
Plate 6. '

Storage Areas

There are several storage areas at the site. These
include: Material Storage Area No. 1 (1.482 acres),
Raw Coal Pile Area (1.393 acres), Material Storage
Area No. 2 (1.075 acres), and the Topsoil Storage
Area (.0638 acres). The bathhouse and parking area
and a water storage tank are located on Material
Storage Area No. 2. A1l areas are shown on Plate

6. ., B.L.M. ROW U-45965 has also been designated

a material storage area as well as an office site and
parking area.

Coal Handling Facilities

Conveyors
Coal is discharged from a shuttle car onto a conveyor

belt for transportation to the outside. Location of
this conveyor is shown on Plate 6.
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6.2

6.3

6.4

7.1

7.1-1

Stockpiles

Coal is discharged from the conveyor onto a coal
stockpile in the Raw Coal Stockpile Area indicated
on Plate 6. This is a live stockpile as opposed
to a storage pile.

Loadout

Coal is loaded from the stockpile by an electronic
automatic loadout into 40 ton coal trucks and hauled
to various sidings on the Utah Railroad.

Preparation Plant

Depending on the coal market in the future, a
preparation plant (wash plant) may be used. However,

it is not anticipated.

Transportation Facilities

Roads
Class 1

The previously existing road, which runs approximately
10 miles from Price, Utah to the Zion's fee area, can
be classified hard surfaced secondary highway. The
road was an existing county road and has been upgraded
with new surface gravel, culverts, and drainage ditches.
The grade of this road ranges from less than 1 percent
to approximately 5 percent in the canyon areas. At no
time does this road exceed 10 percent grade hence min-
imizing erosion and other effects on the hydrologic
system.

During its life, this road will be constantly maintained.
All necessary repairs will be made in a timely manner.

The road has been paved to control dust. In winter months,
snow will be removed, the road graded and kept open.

Signs have been posted at strategic points along the

road to warn of any possible hazards which might exist.

This road is shown on Plate 1 and is presently being used
as both an access road and a haul road.
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7.1-2 Class II

The above described road is the only road preéent]y
being used in association with mining activities.

7.1-3 Class III

The above described road is the only road presently
being used in association with mining activities.

7.2 Railroad

There are no existing or proposed railroad spurs
on the property.

8. Dams, Embankments, Ponds, and Other Impoundments

Three sedimentation ponds have been constructed so far as
shown on Plate 6. - A copy of the "Sedimentation
and Drainage Control Plan" according to which the
ponds were constructed is attached as Exhibit III-A.
The sedimentation and drainage control plan has been
designed according to OSM regulations and the design
and construction certified by a Utah Registered
Professional Engineer. No other embankments, or
other impoundments have been built nor are any
proposed excepting similar sedimentation control
structures at new surface facility sites.

9. Power Supply and Communication Facilities

A 4160 volt, 3 phase, 60 hertz power distribution
system has been taken underground from a 2500 KW
substation located on the surface plant area. The
primary feed into the substation is 46,000 volts
from the Utah Power and Light Company transmission
system located approximately 6 miles south, adjacent
to the airport. This 46 KV line taps Utah Power and
Light's Helper - Columbia 46 KV 1ine, at structure
#89. The power line was designed according to Utah
Power and Light's specifications. After approval

by Utah Power and Light, it was installed by a
private local contractor at the expense of Andalex
Resources. Within the mine site area, the power is
reduced to 4160 volts for the primary underground
usage. This is fracture reduced to 480 volts for
equipment operation. Surface power is on a 480

volt system. Electrical Specifications for the
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Deadman Canyon Mine Substation are included as
Appendix I.

A 25 pair telephone communications cable is buried along
the existing Deadman Canyon road, with its origin at Carbon
County Airport approximately 7.5 miles from the.

minesite. Currently, 8 pairs are in use with

additional capacity to add as the mine facilities

expand. This cable was designed, suppliied and

installed by Mountain Bell telephone at the expense
of Andalex Resources.

10. Solid-Waste Disposal and Handling Facilities
10.1  -Underground Development Waste and Excess Spoil

There has been no development waste or excess
spoil and there will be none.

10.2 Coal Waste
10.2-1 Coal Processing Waste

As coal is hauled from the area in the form of
raw coal, there is no processing waste.

10.2-2 Coal Refuse

As stated above, the raw coal is hauled from the
area, therefore, there is no coal refuse.

10.3 Acid and Toxic-Forming Materials

Because there is no refuse of any kind, there will
be no acid or toxic-forming materials deposited or
stored in the area.

10.4 Non-Coal Waste

During the construction of the minesite facilities,
a small amount of cuts were made in forming pads
and access, etc. As is outlined in the approved
Mining & Reclamation Plan, all cut material was
used in fill situations, therefore, there was no
disposal of non coal material in the form of waste.

11. Water Supply

Water for use in the mine is from Water Well No. 1

and stored in the Mine Water Tank as shown on

PlateVI . Water for culinary use will be from

Water Well No. 2 -or proposed Water Well No. 4 and stored in the

Water Tank on the Material Storage Area No. 2. This is also

shown on Plate VI

) . Also,

Water Well No. 3 shown on Plate VI will be utilized if

the need arises. There will also be a sump cut in the

mine from which water can be reclaimed as all available water
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will be needed. Since all mining is down dip
from the portals, no water will exit from the
mine. Information concerning the wells

and water analysis is presented as Appendix H.

12. Hydrologic Protection Facilities

12.1 Sewage System

The nature of the overburden in the area offers
excellent drainage. As a result, a septic system
with drain fields conforming to the state codes
has been established to handle the waste water

disposal from the bathhouse and office facilities.
Enclosed as Exhibit III-D are the two septic system

plans as designed by a Utah Registered Professional
Engineer and approved by the State of Utah Department
of Health.

12.2 Water Treatment
Based on the State of Utah, Department of Health
review of the septic systems, water treatment
is not needed. (Personal communicaticn, Mr.
Gera;d Story, Utah Department of Health, Price,
Utah).

12.3 Drainage Control - Diversions, etc.

The drainage control plan is presented as
Appendix L.

12.4 Sediment Control
The sedimentation plan is presented as Appendix L & Page 166.

13. Exploration and Development Drill Sites

A five hole drilling program was conducted by

Centennial Coal Associates in 1971. A seven

hole drilling program was conducted by Tower in

1977. These programs were supplemented by mine

samples, outcrop information, and information

obtained from two holes drilled west of the property

by North American Coal Company in 1948. ATl1

drill sites are shown on Plates 26, 27 and 28. Refer to
Chapter IV, Part A, Section 3.2-2.2 re Data.

14. Monitoring Facilities

- 141 Subsidence
Subsidence monitoring facilities will be set up

with provisions for regular inspection and
recordation of data as technology dictates.
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14.2 Hydrologic

Water quality monitoring stations will be set up at
the wells as shown on Plate 6 - and also at the
sedimentation pond discharge structures. Refer to
Chapter IV, Part B, Section 4.4 re Monitoring.

14.3 Other

No other monitoring facilities are anticipated at
this time.

15.  Landscaping

A11 disturbed areas have been graded to the most
moderate slope possible to assure stability.
Vegetative cover has been promptly re-established to
stabilize erosion. Revegetation was accomplished by

Andalexunder the recommendations of the U.S. Department
of Agriculture, Soil Conservation Service.

16.  Signs, Markers, Fences, and Gates

Signs of a uniform design, showing the company name,
business address, and telephone number as well as the
identification number of the current regulatory program
permit authorizing the underground mining activities,
have been placed at all access points to the permit
area. These signs have been placed to be easily seen,
are made of a durable material, and conform to local
laws and regulations. The topsoil storage areasis
clearly marked.

As this is an underground mine, there will be no
blasting conducted on the surface with the exception

of highwall construction. When blasting for highwall
construction does occur, conspicuous signs and flagging
will be postedas required by 30 CFR Parts 817.11 (f)
and 817.65 (e).

As there are no perennial streams or a stream with

a biolegical community on the permit area, buffer
zone markers will not be necessary. The perimeters
of all areas affected by surface operations and
facilities are clearly marked. These signs and
markers shall be maintained during all activities and
retained and maintained until after the release of all
bonds for the permit area.

C. Mine Operations

1. Introduction

1.1 Mine Property

The coal Tleases owned byAndalexResources are located in
the Deadman Canyon area of the Book Cliffs coal field.
The property is located about 10 miles north-northeast of
Price, Utah in Carbon County. Mining has begun in the
Gilson seam on the Zion's fee lease and mining plans

show development onto Andalex Resources
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Federa] leases .in Lower Sunnyslde as well.
Mining plans also cail for the

development and operation of mines in the Aberdeen
.Seam. As is shown on the
enclosed Plate 7 , development into the other seams
will involve separate surface facilities which will
be located adjacent to :

the existing facilities in Deadman.

Economic Geology

This project is located in a region where coal
mining has historically been the only industry.

The main coal-bearing rocks occur in the Blackhawk
Formation of the Upper Cretaceous Mesaverde Group.
Several small operations have mined coal in the
Deadman Canyon area over the past 70 years. These
mines, however, merely scratched the surface of the
estimated reserve. There are no other economically
recoverable replenishable or non-replenishable
resources within this property.

Exp]orat1on

A11 exploration and drilling programs have been
completed. The drilling and exploration activities
were supplemented by mine samples and outcrop
information, and the results used to estimate the
coal reserves of the lease area. Numerous samples
were taken from the outcrops of the Lower Sunnyside,
Gilson, and Aberdeen seams, as well as from mine
faces in the Hileman, Zjon's, Star Point, and Blue
Flame No. 1 mines.

Reserves

By U.S. Geological Survey definition, approximately
30% of the entire reserve is classified as "measured".
The remainder is classified as indicated, based on

all available measurements.

_Total coal reserves in the three seams have been

estimated at 50 million tons. Recoverable coal has
been estimated at 29 million tons.Andalex expects an
initial recovery rate of about 35 percent and upon
final pillar extraction, total recovery is expected
to be more than 65 percent. Cover ranges from 0 feet
to more than 2,400 feet on the northern end of the
property.

Production Rate
Mining has begun in the Gilson seam and the production
was  approximately 200,000 tons of coal
" during the first year of operation.
Production was systematically increased until an
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approximate rate of about 700,000 tons was reached
during the fourth and fifth years.

1.6 Life of Mine

Including the Zion's fee area and Federal leases,
there is an estimated 29 million tons of recoverable
coal. If the extraction rate of one million tons per
year is accomplished according to schedule, the
project 1ife will be about 28 years. Theoretically,
however, the life is much greater, or approximately
40 years.

2. Underground Operation and Facilities

2.1 Mine Layout (Refer to Plates 29, 30 and 31).
2.1-1 Multiple Seam Considerations

There are three economic seams present on the property.
The uppermost seam is the Lower Sunnyside which varies
from four to six feet thick. The middle seam is the
Gilson seam which varies from four to eight feet thick.
The lowermost seam is the Aberdeen which varies from
four to thirteen feet in thickness. These seams are
generally separated by a 200 foot interval which includes
a massive sandstone in each case. Mining plans are
based on simultaneously operating a mine in each of
these seams. The mine plans for each seam are shown

on Plates29, 30 and 31 . Mining began in the Gilson
seam in October 1980 on the Zion's fee property.

Mining plans call for advancement onto the Federal
leases in the near future. Initial start-up of

mining in the Lower Sunnyside and Aberdeen will be
dependent upon the coal market and approval of this
application. When mining is progressing concurrently
in two seams, the upper seam mine plan will in effect
be a "mirror image" of the lower seam. This will
assure that maximum roof support is accomplished.

2.1-2 Portals
Portals for the present mining operations in the
Gilson seam are located on the west side of Deadman
Canyon as shown on Plate VI. The portal area
consists of a conveyor portal, two air intake portals,
and an 88' fan portal.

Portals have been enlarged above the coal seam to
facilitate men and equipment at the mine opening.
Steel sets have been used to support mine roof in

the portal area. All new portals will be constructed
in a similar fashion, facilitating air intake,
conveyor, and an exhaust fan.

The portals are generally 6' high and 20' wide.
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2.1-3 Mains, Submains, Slopes

Initial mining has begun from portals on the west
side of Deadman Canyon on the Zijon's fee. A five
entry system is being used (two intake portals)

and using a continuous miner, the entries are being
driven to the property line. Entries on 80 foot
centers with crosscuts every 80 feet are being

driven on the strike and dip of the coal seam. Refer
to Plate VI. There exists only one return air portal
on the surface, however, 2 exist underground making
the five entry system.

2.1

4 Shafts and Interconnecting of Slopes

Mining plans call for no shafts or interconnections
of slopes.

2.1-5 Mining Panels

The mining sequence calls for the development of
panel entries. The panels formed will either be
further developed for pillar extraction, or will be
mined out using a longwall system.

2.1-6 Barrier Pillars

A barrier pillar will be left between the bleeders
and the production panels. A barrier will also be
left wherever old mine workings are skirted such as
the Olsen Mine on the east side of Deadman Canyon
in the Gilscn seam.

2.1-7 Bleeder System

A bleeder system will be maintained and pillars
left to provide for ventilation, eventually extending
around all mined out areas.

2.2 Mine Safety
2.2-1 Ventilation

The ventilation plan calls for a fan of sufficient
capacity to provide air to each working section to
control methane and dust; there has been no methane
found to date in any of the old works or new faces.
The working faces will be ventilated with a 1ive
brattice system consisting of a 1ine curtain. The
conveyor systems will be isolated from intake and
return. A1l ventilation requirements of the Coal
Mine Health and Safety Act will be met. Plate XII
shows a schematic representation of the plan which
has been approved by M.S.H.A. This ventilation
plan will be strictly adhered to, in order to
insure safety of all personnel.
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2.2-2

t

2.2-3

2.2-4

Roof Control

The Pinnacle Mine is operating under an approved
M.S.H.A. roof support plan which calls for bolting
on five foot centers with a minimum 42" bolt length.
The roof in this mine, as well as in the other two
seams is a massive sandstone (60'+) and offers
excellent support in itself. The old mine workings
which were rehabilitated for the Pinnacle Mine main
entries had stood unsupported for the past 40 years.
This roof control plan will be strictly adhered to,
in order to insure the safety of all personnel.

Explosives

A1l blasting performed underground will conform to

both state and Federal regulations governing explosives
and blasting in underground coal mines. There may be

a small amount of blasting conducted on the surface.

This would consist of highwall preparation, if necessary,
for purposes of stability.

A powder magazine has beemset up on one of the surface
pads, located in a remote area. It:  is a small
concrete block structure conforming to all regulations.
such as segregation, regarding such a structure (See
Plate VI %. A11 blasting operations shall be conducted by
experienced, trained, and competent persons who understand
the hazards involved and who possess a valid certificate as
required by Title 30 of the Code of Federal Regulations.

General Safety Measures

A great emphasis will be put on assuring a safe mine
operation; therefore, the mine and surface facilities
will be operated within prudent standards to insure

the health and safety of all employees. The facilities
will be carefully inspected by company-trained safety
engineers and State and Federal mine inspectors.

The operation will abide by Utah State Coal Mine
Regulations and the 1969 Federal Coal Mine Health and
Safety Act. In addition, these regulations will be
supplemented by a company safety policy. Various
training programs will be utilized such as the following:

Methane Measurements

Roof and Rib Control

Oxygen Deficiency Testing
Ventilation

First Aid

Mine Rescue

Mine Electrical Certification
Self Rescue Training

Use of Personal Protective Equipment
Recognition of Electrical Hazards
General Accident Prevention

Mine Communications

Job Safety Training
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Many of the training programs will run continuously,
such as those involving roof control and ventilation.
Other programs are held annually with many oriented
toward new employees.

2.3 Mine Development (Refer to Plates 29, 30 and 31. ).
2.3-1 Room and Pillar

Room and pillar design will be employed with
development extraction estimated at 35 percent of the

reserve.
2.3-2 Pillar Extraction
Once development is completed, pillar extraction
will commence. Final pillar extraction will result
in a total recovery rate of approximately 65 percent.
2.3-3 Longwall

This mining method will be loocked at during the
initial mine development and production. Should
mining conditions in any of the seams prove adaptable
to Tongwall mining, it is Tikely that one or more
longwall units would be installed. Initial mining,
as well as all development work, however, will be
done by a continuous miner unit. A mining plan

that can readily be converted to lTongwall mining

will be followed.

2.3-4 Cycle and Sequence of Mining

Initial portals have been installed on the west side
of the canyon. Mining began in October, 1980
utilizing one continuous miner section of equipment.
As mining progresses, the following equipment will be
added to start up additional mining areas and increase
production:

2nd Mining Unit
3rd Mining Unit
4th Mining Unit
5th Mining Unit
6th Mining Unit

February, 1981
September, 1981
January, 1988
September, 1988
September, 1989

This, of course, is theoretical, depending on coal
market conditions.

As there are three coal seams of mineable thickness

on the leases, a systematic plan of mining will be
followed to assure maximum recovery of the coal
reserves. When mining is progressing concurrently

in two seams, the upper seam will be mined in such

a fashion that room and pillar design and layout
will be a "mirror image" of the lower seams so pillars
are on top of one another to assure maximum roof
support.
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2.4

2.5
2.5-1

2.5-2

2.5-3

Recovery and Conservation of Coal Resources

As there are three coal seams in mineable thickness
on the leases, a systematic plan (as outlined in

this chapter), employing the most advanced technology
will be followed to assure maximum recovery of the
coal reserves. An overall recovery rate during
development of about 35 percent is anticipated.

After pillar extraction, the total recovery rate

will be approximately 65 percent. This recovery

rate is the maximum possible using present technology.
The topography of the area as well as amount of cover
precludes any future surface mining activities.

Underground Equipment
Production Units

In each mine, the entry systems, as well as in the
panel areas, coal will be mined with a drum-type
continuous miner similar to the Joy 12CM. Presently,
a Joy 12 CM-11 is being used in the operation on the
7ion fee area. Coal will be transported by shuttie
car (Joy) to a loading point consisting of a Long
Airdox Feeder Breaker or similar machine, which will
discharge onto a 36" panel conveyor or a 42" main
conveyor. Roofbolting is and will be accomplished

by a Lee Norse Top Dog Single Boom Roof Bolter or a
similar type machine. Additional production units
will be added as previously outlined in this Chapter,
Part C, Section 2.3-4, re Cvcle and Sequence of Mining.

Belt Conveyors

The coal will be discharged from the shuttle car into
a feeder breaker. The feeder breaker will discharge
the coal onto either a 36" panel conveyor or a 42"
main conveyor. The conveyor will transport the coal
to the outside, where it will be discharged to a live
stockpile, (see Plate 6 ). Currently, a Long Airdox
conveyor belt drive is being used. For future
installations, the same, or similar drives will be
employed.

Water System

water for mining use, such as for providing face
fire protection and dust suppression, will be
obtained from Water Well No. 1, shown on Plate VIII.
This water will be pumped to the Mine Water Storage
Tank and from there into the mine using & high
oressure pump. A sump will be cut in the mine for
the purpose of reclaiming water as all available
water will be needed. For this reason, no water
will exit from the mine. Eventually, old worked
out areas in the mine will provide a catch basin
from which water can be reclaimed. ‘
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2.5-4

2.5-5

2.6

Power System

Incoming 46 KV, 3 phase, 60 hertz power supply from
Utah Power and Light Company is stepped down by a
substation to a distribution voltage of 4160 volts,
3 phase, 60 hertz for primary underground usage.

The entire substation secondary and mine power
distribution system has been designed, installed,
and insulated in accordance with 8 KV specifications
to facilitate the future conversion to a 7200 volt
mine power distribution system. OSee Appendix I.
Other surface power (office, bathhouse, etc.), is
supplied from the substation with a 480 volt system.

Other Equipment

Other equipment being utilized or to be utilized
includes mantrips, rock dusters, tractors, rubber
tired scoops, electrics, power cables, pipe and
signal equipment, communication equipment, and
miscellaneous section tools. The mine is also
equipped with emergency tools and necessary
supplies in the unlikely event that a fire or
explosion should occur, in accordance with M.S.H.A.
regulations.

Return of Coal Processing Waste to Underground Workings

As raw coal is hauled from the permit area, there
will be no processing waste and no return of waste
to underground workings. If in the future it is
decided that a processing facility is to be
incorporated, waste or reject will be taken to an
approved refuse disposal site, however, no “reject"”
will be taken back into the mine.

Surface'Equipment

Surface equipment includes a Cat 980-B front end

Toader for loading 28 ton trailers and diesel tractors
for coal haulage. Also, there will be a grader for
road maintenance. Other equipment such as diesel
scoops and tractors will be utilized on the surface
from time to time for material haulage. However,

these pieces of equipment are generally for underground
use.

Employment

Andalex- Resources is an Equal Employment Opportunity

Employer.

The type of hourly employees to be hired include
various skill levels ranging from the unskilled
Jaborer to the highly skilled personnel, including
miner operators, shuttle car operators, roof bolters,
mechanics, and electricians. A1l hourly employees
will be properly trained and certified where necessary
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in accordance with M.S.H.A. regulations. Currently,

Andalex Resources' Pinnacle Mine employs 40 hourly
wage earners. Naturally, as the mine expands, the
personnel will expand proportionately at the rate of
approximately 10 employees per unit shift. The
Pinnacle Mine, as well asAndalexs future operations
are located in Carbon County near the town of Price.
Since this area is supported to a large degree by
coal mining and other related industries, it is
anticipated that a labor force will always be
readily available.

Management and other salaried employees will consist
of the Manager of Mines, the General Superintendent,
the Mine Superintendents, the Mine Foreman, Safety
Personnel, Secretarial and Clerical, Geologists, and
Engineers. (See Table III-1).

Schedule of Development and Mining

As there are three economic seams present on the
property, mining plans are based on simultaneously
operating a mine in each seam. Initial mining began
in October, 1980 in the Gilson seam, the middle seam,
stratigraphically, on the Zion's fee property, using
one continuous miner section of equipment. The
production schedule projects an increase from 200.000
tons the first year to the full production rate of
about 1,200,000 tons in the year.

The planned incremental increases are listed below:

Year Production Rate Tons/Year
1st year 200,000
2nd year 690,000
3rd year 600,000
4th year 600,000
5th year 600,000

At this rate, the life of the mine would be more than
thirty years. As the initial phases of mining progress,
additional equipment will be added to increase oroduction
as described in this Chapter, Part C, Section 2.3-4 re Cycle and
Sequence of Mining. However, it should be realized that
final coal production is dependent upon the market for
coal and the approval of the permit application. Plates
34 130 and 31 show the miningplans. Subsequent years
will be planned on the basis of the experience gained;
however, the basic mining plan as outlined in, this
chapter will not be changed. Mining progression for the
next 5 years is shown on Plates 29, 30 and 31, and will
increase from 700,000 tpy current to 1.2 mm tpy by 1990
and will stay at this rate until mining is completed. .
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D. Environmental Protection

1. Protection of Hydrologic Balance and Compliance with
Water Quality Laws

Andalex will follow its approved"Sedimentation and
Drainage Control Plan’ (See Appendix L. ) and comply

with the N.P.D.E.S. Permit No. UT-0023501 issued
May 30, 1980 (See Appendix J. ).

A gauging station will be maintained in the drainage
to record future natural flows.

Andalex will comply with the Clean Water Act (33 U.S.C.
Sec. 1251 et seq.) and all other applicable water
~quality laws and health and safety standards.

2. Subsidence Control Plan
2.1 Survey of Structures and Renewable Resource Lands

There are no structures present other than those
constructed for mining operations, on the proposed
permit area. The land is presently used for grazing
and wildlife habitat and does not constitute a
renewable resource area.

2.2 Mining Method

Mining will consist of the underground method of coal
extraction using continuous miners, shuttle cars, and
conveyor haulage. Room and pillar design will be
employed with pillar extraction completing the

operation. For more information on the mining method

see Chapter III, Part C, Section 2.3, re Mine Development.

2.3 Geologic Factors

The Pinnacle Mine is located within the Blackhawk
formation of the upper Cretaceous Meseverde Group.
As is the case with all the active mines in the
Book C1iffs coal field, the Pinnacle Mine drifts in
from the outcrop and immediately the cover drastically
increases as there are very steep sided cliff-like
canyons. Naturally, the same factors are present in
the Lower Sunnyside and the Aberdeen Seams. Therefore,
from a geologic standpoint, the following conclusion
can be drawn: it is assumed, as mining progresses,
that as pillars are pulled, the roof will cave in
behind the crews as they retreat. This is the normal
scheme of mining in this type of development. In fact,
if the cave does not occur as planned, serious mining
problems can result. However, in a case such as ours,
where the average cover over the coal seams is 1,000
feet or more, these caves will appear on the surtace
as minor cracks if at all. In other words, a solid
block of overburden 1,000 feet thick will not drop
into the 5 or 7 foot veid resulting from pillar extraction.
In fact, the
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2.4

2.5

2.6

rock will bridge off very quick1y and result 1in
minimal disturbance of the overlying country rock.

Preventive Measures

Stations will be set up as required for constant.
monitoring of subsidence movements. However, several
facts should be pointed out. First and foremost, major
subsidence is not expected to occur. Second, even if
subsidence were to occur, no adverse impacts would
result due to the current and future land use status.
Third, due to the nature of this mine development,
after pillar extraction, cave-ins are a necessity and
therefore, preventive measures would serve only to
decrease coal recovery and decrease the safety of the
employees.

Mitigative Measures

As previously pointed out no major subsidence is expected
to occur. However, if subsidence would occur there
would be no material damage or diminution of vaiuabie
or foreseeable use of lands.

Monitoring

There are no structures or surface features which
would be affected adversely by subsidence if it does
occur. Monitoring stations, however, will be set up
at E?g Tocations shown on Plate 32as required under
30 .
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Fish and Wildlife Plan

Andalex will make every possiblie effort to
minimize disturbances to wildlife habitat in the
area and where possible enhance that habitat during
reclamation. Refer to Chapter IV, Part E, re Fish
and Wildlife Resources and Plan. It should be noted
that there is no aguatic 1ife in the permit area
as these canyons are dry except as a result of direct
precipitation (ephemeral streams) . . Andalex has per-
formed numerous mitigative measures including extensive revegetation
Air Pollution Control Plan and Compliance with Air

Quality Laws

Existing Environment

The permit area is located in a Class II air quality
area.

Air Quality Impact Analysis

See the following section, section 4.3 re Emission

Estimates.

Emission Estimates

tmission estimates are included as Appendix F

in the form of an emission inventory. This inventory
has been reviewed and approved by the Utah Bureau of
Air Quality and the E.P.A.

Proposed Controls

Since this is an underground operation, no air quality
problems are anticipated. The only changes in air
quality will be attributable to minor road dust and
exhaust mine dust. Methods of control are spray
systems, chemical treatment, enclosures, and other
fugitive dust control practices outlined in 30 CFR
817.95.

PSD Permit and Compliance with Air Quality Laws

The Environmental Protection Agency has determined
that this project does not need a PSD air quality
permit. This is based on our fugitive and non fugi-
tive dust emissions inventory which assumes facilities
necessary for 1 mm tons per year production. Further,
the mine is not subject to the PSD regulations because
of the new definition of a major source. (Refer to
letter dated March 21, 1980 in Exhibit II-A). A1l
applicable air quality laws will be complied with and
fugitive dust control practices, as required under 30
CFR 817.95, will be followed.
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Waste Disposal

Facilities

No waste disposal facilities will be needed for the
existing operations. (Refer to Part B, section 10
of this chapter re Solid Waste Disposal and Handling

Facilities). However, if at some point in the future

Andalex decides that the preparation plant is to be

added, all waste material will be disposed of in a
designated, approved waste disposal site.

Special Measures (Refer to Part B, section 10 of this

Chapter re Solid Waste Disposal and Handling Facilities).
Acid and Toxic-Forming Materials '

No special measures are required due to the lack of
acid and toxic-forming materials.

Combustible Materials

No special measures are required. Al1 combustibles
(paper, etc.), are collected in trash containers and
hauled to local city and land fill areas.

Contingency Plans to Prevent Sustained Combustion

A1l which could burn would be small in quantity and
consist of mine trash. The trash facility is
segregated and if ignited accidentally, could be
extinguished using either water or fire extinguishers.

Protection of Cultural and Historic Values

There are no public parks or historic places on the
proposed permit area. Refer to Chapter IV, Part I,
re Cultural and Historic Values.

Public Roads

There will be no underground mining activities within
100 feet of the right-of-way line of any public road,
nor has any public road been relocated or are there
any plans for such relocation.

Prime Farmlands

There are no lands jdentified as prime farmland within
or adjacent to the proposed permit area. Refer to
Chapter IV, Part E, re Soil Resources. See SCS letter .
following page 45. - s P40
AlluviaY Valley Floors

No part of the proposed permit area or any adjacent area
is located on an alluvial valley floor. Refer to Chapter

IV, Part G, re Alluvial Valley Floors.
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N\ United States Soil :
j Department of Conservation P. 0. Box 11350

Agriculture Service Salt Lake City, UT 84147
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ANBDALEX RESOUELLN HWL

Michael W. Glasson
Senior Geologist
Western Operations
Andalex Resources, Inc.
Tower Division

P.0. Box 902

Price, UT 84501

Dear Mr. Glasson:

In response to your letter January 28, 1987 addressed to Mr. George Cook, we
have completed our review of the land area as requested (Sec. 5, 6, 7, 8, N
1/2 Sec. 17, N. 1/2 Sec. 18, T. 13 S., R. 11 E, Carbon County, Utah.

‘ The soils in this site do not qualify in any category of Important Farmland
because no irrigation water is available and slopes are steep.

We are retaining copies of the maps and documentation for future reference.
If we can be of further assistance, please call on us.

Sincerely,

WZ’(/ ,afe!

FERRIS P. ALLGOOD
State Soil Scientist

cc: Keith E. Beardall, District Conservationist, SCS, Price, UT

The Soil Conservation Service S‘iﬂ B'
\OJ is an agency of the i\“j
®ater

United States Department of Agriculture
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PROFESSIONAL ENGINEERS
February 13, 1981

wer Resources, Inc.
.0. Box 1027 . :
ice, Utah 84501 '

ATTENTION: Mike Glasson

Gentlemen:

ope stability investigation has been completed at the site of the
acle Mine -surface facilities north of Price, Utah. The investi-
on was performed to determine the factor of safety of an existing
way located near the mine facilities. The work has been com-
in accordance with a written proposal submitted to your
nization for the work, and the results of the investigation are
ined in the following sections of this report.
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"he information contained in the report 1is discussed wunder the
following headings: (1) geological and existing site conditions,
( subsurface soil and water conditions, (3) the results of fielid
and laboratory tests, (4) the results of a stability analysis per-

formed for the roadway profile, and (5) summary and conclusions.

S

1. Geological and Existing Site Conditions

The Tower Resources, Inc. mine facilities are locatec
on the northwestern flank of a large anticline which existed in

v
certiary time about fifty million years ago. The center of the anti-
ciine was located near the San Raphzel Swell about sixty miles south

oi Price, Utah. The center of the anticline has been removec bY
n and a steep erosional escarpment characterizes the periphery
anticline. Many steep-walled canyons have been eroded througn
ripher of the anticline and the Tower Resources mining
ies are located in one of these canyons.

The principal geological formation in the area is the
Slackhnawk Formetion, which is cheracterizecd by interbedded sandstone
mudstones, sha T i

2 S .
es and coal. The general layout of the Pinnacle Min
ies is presented in Figure No. 1 and the topography ©
ea prior to the construction of the surface facilitie
is presented in Figure No. 2.

[C20 o TN

1435 VWEST 820 NORTH, P.O. 80X 771, PROVC, UTAH €4601 TELEPHONE 374-5771
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| The roadway where the stability analysis has been
i performed is located on fill formed from material blasted out of the
| mountainside. We understand that the fill material was permitted to
reach equilibrium under the forces of gravity and no special pro-
visions have been made for the densification or shaping of the
"'existing fill.

A profile through the roadway, showing the zpproximate

location of the original natural slope, the roadway cut, and the fill
material is presented in Figure No. 3.

2. Subsurface Soil and Water Conditions

Based upon field observations, the most critical slope,
insofar as stability is concerned, was selected along the line desig-
nated as AB. The characteristics of the subsurface material along
this profile were defined by drilling one test hole-to a depth of
.~ approximately 40 feet and excavating seven test pits along the slope
!  of the fill material. The location of the drill hole and the test
. pits is presented in Figure No. 1.

. The log for the test hole is presented in Figure RNo.
4, and it will be observed that the fill material extends to a cepth |
of approximately 24 feet below the roadway surface. The mnatural
material below the fill consists of a weathered shale layer, a fine
coal seam, and sandstome. The fill material generally consists of
silty, sandy gravel intermixed with coal refuse.

: During the drilling of the test hole, sampling was |
performed at approximately 3-foot intervals throughout: the wupper ?
portion of the soil profile and at 5-foot intervals thereafter. Con-
tinuous cores were obtained in the lower portion of the drill hole.

Samples were obtained by driving a 2-inch split spoon
sampling tube through a distance of 18 inches, using a 140-pound
weight dropped from a distance of 30 inches. The number of blows to
¢rive the sampling spoon through each 6 inches of penetration is ,
oresented on the boring logs. i

The sum of the last two blow counts, which represents
he number of blows to drive the sampling spoon through 12 inches, is
cefined as the standard penetration value. The standard penetration
velue provides a reasonable indication of the in-place density of

! sandy materizl; however, some caution must be exercised in inter-
preting the results of penetration vealues 1in gravelly type soils,
paerticularly where the size of the gravel particles is greater Than

.‘the inside diameter of the spoon.

A
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The results of the standard penetration tests performed
at this location indicate that the f£ill material in the upper 15 feet
of the soil profile is in a relatively loose condition. Below a depth
of 15 feet, the fill material appears in a more dense state.

: In-place density tests were performed in each of the
test holes excavated along the slope, as shown in Figure No. 1. The
results of these tests indicate that the in-place density of the fill
material varies from 82 pounds per cubic foot to 110 pounds per cubic
foot.

Each sample obtained during the drilling operations
was classified in the laboratory according to the Unified Soil Clas-
sification System. The symbols designating the soil type according
to this system are presented on the boring logs. A description of the
Unified Soil Classification System is presented in Figure No. 5, and
the meaning of the various symbols shown on the boring logs can be
obtained from this figure. .

: Each sample obtained in the test pit was also classi-
fied according to the Unified Soil Classification System, and the
symbols designating the soil type are presented in Table No. 1,
Summary of Test Data.

No groundwater was encountered in the test boring

drilled at this site, and it is not anticipated that any groundwater
will be located within the fill material at this location.

3. The Results of Field and Laboratory Tests

The field and laboratory tests performed during tn
investigation to define the characteristics of the fill mater:l
:nclude standard penetration tests, in-place unit weight, nature
—oisture content, mechanical analysis, and triaxial shear tests.

S
bl
4
1
e

The standard penetration tests performed during the
¢ investigations nave been previously discussed, and the results

nese tests are presented on the boring log.

ot

As indicated earlier in this report, in-place density
tests were performed in each of the test pits excavated ealong the
siope of the £ill. The results of these tests, along with the natural
~oisture content, are presented in Table No. 1, Summary of Test Dacte
The in-place density values varied from ebout 82 to 110 pouncs
cubic foot, while the natural moisture content varied from about
to 13.9 percent.
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quantity of the material in the silt and clay size range.

Tower Resources, Inc.
Page 4

The results of the mechanical analysis performed on
each of the samples obtained from the test pits are presented in Table
No. 1, Summary of Test Data, and it will be observed that the fill
material appears to be relatively well-graded with an appreciable

The results of the mechanical analysis performed on
samples obtained from the test hole are also shown in Table No. 1, and
it will be observed that the gradation of this material compares
favorably with the gradation of the material obtained from the test
pits.

Moisture-density relationships were , determined for
aterial obtained from Test Pit Nos. &4 and 7, and the results of
hese tests are presented in Figure Nos. 5 and 6. The moisture-

nsity relationships were determined in accordance with ASTM D 698-
,, which is commonly known as the Standerd Proctor. It will be
observed that the maximum den ity veried from about 103.4, for the
sa”ple obtained from Test Pit No. 4, to 117.0 pounds per cubic foot,
for the sample obtained from Test Pit No. 7.

4

il
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The strength characteristics of the existing £ill |
terial were defined by performing three condolidated, drained, tri-
al shear tests on representative samples of the Minus No. 4 materi-
obtained from Test Pit Nos. Z, & and 7. The results of these tests

presented in Figure Nos. 7 through 9. The moisture content and
density to which each sample was compacted is shown for each of
samples tested. It will be noted that the in-place density of the

ples ranged from 88 to 99 Dounds per cubic foot.
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The friction angle for the three tests performed rangea
m 30.5 degrees to 33 degrees, while the cohesion varied from 0, for
sample obtained from Test Pit No. 7, to 2300 pounds per square
, for the sample obtained from Test Pit No. 2.
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It is our opinion that these tests provide a reasonable
indication of the strength characteristics of the subsurface material
within the existing fill.

y

4. The Results of the Stability Analysis

A. Method of Analvsis. The method of analysis used in

Zne stability computations during this iﬂvestigation followed a pro
cedure cutlined by Spencer. Spencer's method setisfies both force and
moment equilibrium and is recognized as a satisfactory slope sta-
pility prOeedu“e. The computer program used in the analysis was
chclopea by Stephen Wright of the UﬂlVefSlLy of Texas, and involves
a he critical failure surface. The pro- |

& scarch routine to determine €
rum is capable of performing either a total or an effective stress

i
1

LN

~ ~ B




©c

Tower Resources, Inc.
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: B. Selection of the Shear Strength Parameters. The
results of the subsurface investigation performed, both along the
roadway and within the slope materials, indicate that no groundwater
exists throughout the subsurface profile at this site. Furthermore,
there is little indication that the fill material will ever be satu-

rTated throughout the life of the facility and that the material will

exist in an unsaturated state with the approximate moisture contents
as those determined during this investigation. For this reason, it
is our opinion that shear strength parameters characteristic of the
in-place material should be used in a stability analysis for the fill
at this location.

Based upon the results of the triaxial shear tests, a
friction angle of 32 degrees and a cohesion not exceeding 250 pounds
per square foot have been assumed in this analysis. It is our opinion
that a cohesion value of this magnitude is a reasonable assumption,
since two of the triaxial shear tests performed indicated. cohe51ve
strengths considerably greater than the value indicated above.

: Since the subsurface materials throughout the site
eiﬁ an appreciable quentity of material in the silt and clay size
re, and since the material is unsaturated, it would be expected

tﬁe fill material would possess some cohesion due to capillary
cts. In performlng the stab*lity analysis, an_ in-place unit
sht equal to 102 pef was assumed for the fill material.
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C. The Results of the Analysis, The stability analysis

performed assuming a profile through the roadway as shown in
ure No. 3. The line designating the original natural slope was
upon observations along the roadway, along with the depth at

ich bedrock was encountered in the drill hole. Since the strength
the bedrock is substantially greater than the strength of the £711
rial, it was ussumed in the Stabll cy analy51s that Lhe failure
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Factors of safety were obtained for a friction angle
ees and cohesion values, verying from 100 to 250 pounds per
ot. The factors of safety associated with the various com-
o
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D ions of friction angle and cohesion eare presented in Table Nc.
7 shown on the following page. The critical failure surfaces for each
of the factors of safety shown in the table are presented in Figure
R\
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Table No. 2

Factors of Safety for
Various Shearing Strength Parameters

Friction Angle- Cohesion Factor of Safety
32 100 4 1.31
32 150 . 1.46
32 200 1.56
32 250 1.68

It will be observed that a factor of safety of greater
than 1.5 is obtained for a friction angle of 32 degrees and a cohesion
value of 200 pounds per square foot. It is our opinion that a cohe-

~sion value of 200 pounds per square foot is a conservative estimate

of the existing cohesion within the fill material, and that the
existing slope has a factor of safety of at least 1.5.

g 5. Summary and Conclusions

. A stability investigation has been performed for a

' roadway fill in the vicinity of the Pinnacle Mine facilities north of
Price, Utah. The roadway fill was formed, in part, from material
blasted out of the mountainside. The £fill material was permitted to

reach equilibrium under the force of gravity and no special provisions
were made to densify the f£ill material.

The characteristics of the subsurface material within
the fill were defined by drilling one test hole and excavating seven
test pits along the slope of the fill. The results of the field in-
vestigations indicate that the fill material 1is in a relatively low-
density state. '

The shear strength parameters were determined for the
£i11 material by performing three consolidated, drained, triaxial
shear tests on representative samples of the subsurface material. The
specimens used in the triaxial shear tests were densified to unit
weights approximating those in the fill material. The results of the
triaxial shear tests indicated that a friction angle of 32 degrees and
z cohesion of at least 250 pounds per square foot could be used to
characterize the strength of the fill material.

The results of a computer stability analysis indicate

that the slope defined by Figure No. 3 has a factor of safety of at
least 1.5 against a slope stability failure.
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If there are any questions relative to the information contained here-

in, please advise us.

Yours truly,

~ ROLLINS, BROWN AND GUNNELL, INC.

a4 »”»// /-
/\¢"L:/v§’i . /\.H'/(wécho

Ralph L. Rollins
K
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TABLE NO. 1

SUMMARY OI' TEST DATA

PROJECT Tower Resources Inc. FEATURE Foundations LOCATION Price, Utah
Pinnacle Mine
f DEPTH STANDARD THPLACE UNCOXFINED FRICTION| CONSISTENCY LIMITS | MECHANICAL ANALYSIS ummo\
BELOW PENETRATION T COMPRESSIVE ANGLE SOIL
NOLE|  GROUND BLOWS veigir | HOISTURE|  vOID STRENGLH Lo | Pl [PIop % 1 % 1% SILT QLASSIFICATION
NO. SURFACE PER  FOOT LB/FE PERCENT RATIO LB/FT % % % |GRAVCL{ SAND | & CLAY]  SYSIEM
(x| 6' down 101.2 1.5 ‘ 31.4137.5|31.1] GM
2 12" down 101.9 12.9 42.8 1 26.5] 30.7 GM
-3 ¥ 18'down 81.6 8.6 46.5| 31.8 | 21.7 GM
4 | 22'down 85.0 8.9 45.2 | 34.4 | 20.4| oM
H¥* 271" down 104.7 10.8 29.1140.91 30.0 GM
6 29! down 109.7 13.9 57.1126.7116.,2 oM
| 7% 351 down 81.7 8.6  20.9 56.4 | 22.7 GM
1 3-4.5% 10 32.7 | 30.1[37.2 GM
6-7. 5% 12 47.2 | 31.1121.7] oM
10-11.5% ° 54,01 31.1 | 14.1| ©OM
15-16.5¥ 36 261 43.2132.7] M
20-20.5 10/6 17.4 | 43.1139.5| M
25255 A9/6 NOH-{"LAST 1) 16.5|34.8 148.9 | Mi,"H
CoHLEs HOI=PLAST D 0.0 [27.8 |12.2 «,:.!:»:\!w/
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E. Reclamation

1.

3.1

Post Mining Land Use

Upon completion of AndalexResources' mining operation
the land will continue to be used for grazing and
hunting. The limited resources, both physical and
scenic, will dictate no future change in the land
status. The nature of an underground mine of this
size requires minimal surface disturbance. All
disturbed areas shall be restored in a timely manner
to conditions that are capable of supporting the uses
which they were capable of supporting before any
mining.

Timetable of Major Reclamation Step§

As this is an underground mine there will be a
1imited amount of surface disturbance, consequently,
reclamation will be uncomplicated.

A1l disturbed areas no longer required for the conduct
of mining operations were immediately revegetated.

In the future, any areas no longer required for
operations will also be immediately reclaimed and
revegetated. '

When buildings and final site preparation had been
completed, the soil was revegetated to prevent
erosion.

When the project is expired, all buildings and
extraneous material will be removed, all mine
openings will be covered and sealed, roads will be
regraded and using the most advanced technology at
the time,Andalexwill re-establish the terrain to as
nearly the original as practical. The area will be
reseeded and vegetation re-established in accordance
with recommendations from the regulatory authorities.

Major Reclamation Steps

Removal of Surface Structures

Upon completion of mining activities, all surface
facilities will be removed. The coal pile area,
will be filled, the slope contoursd, compacted,
topsoil replaced, regraded, and revegetated. In
the materials storage and building areas, ali
structures and foundations including the office
building, bathhouse, substation, and water storage
tanks, will be removed, recontoured, compacted,
topsoil replaced and graded, and revegetated according
to revegetation procedures described in Chapter IV,
Part D, section 5 re Revegetation Plan.
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3.2 Abandonment of Portals and Underground Workings

Upon compietion of mining activities, the portals
will be sealed according to existing state and
Federal regulations. Conveyors will be removed
and pads filled. The slope will be contoured,
compacted, and topsoil replaced and graded.
Revegetation will be carried out according to the
revegetation plan outlined in Chapter IV, Part D
section 5 re Revegetation Plan. See detail folloewing
page 47. :

3.3 Casing and Sealing of Drill Holes

A1l exploratory drill holes have been sealed with
cement and all water wells have been cased with
steel casing and will be maintained. After mining
is completed, the water wells and monitoring wells
will be sealed.

3.4 Backfilling, Grading, and Soil Replacement and
Stabilization

A1l disturbed areas will be backfilled and graded

to as near as possible the approximate original
contour, and to the most moderate slope possible.
Slopes shall not exceed the angle of repose or such
Tessor siopes as required by the regulatory authority
to maintain stability. Fill material will be compacted
to assure stability.

Areas to be regraded include the portal site surface

facilizy site and roads. Because of the diversity of
these areas all regrading will conform to the specific
site.

Where nossible all final grading and placement of
topsoil will be done along the contour to minimize
erosion. In all cases, grading will be conducted in

a manner which minimizes erosion and provides a stable
surface for the placement of topsoils.

Upon reclamation, topsoil will be hauled to the area
by end dump trucks, piled and spread using a grader.
Where possible the soil will be distributed along the
contour. The thicknhess of the re-established soil
will be consistent with soils in the vicinity and will
be sufficient to support vegetation equal to or
superior to pre-mining history. All topsoil will be re-
placed according to UDOGM guidelines.

3.5 Revegetation

Revegetation will be accomplished by Andalex or under
Andalex'sdirect supervision and under the recommendations

of the regulatory authority as outlined in Chapter IV,
Part D, section 5, re Revegetation Plan. Included is the
mixture for drainage .and steep slopes. Also Plates 19 and 20.
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Comment UMC 784.14 Reclamation Plan:
Protection of Hydrologic Balance-JRH

Regponse:

The final sealing of mine openings will be accomplished by
placing a recessed concrete block seal 25 to 50 feet from the
mouth of the portal. Since a portion of the mine slopes towards
the portals, and mine water is present, seals will be constructed
with at least one drainage pipe in the lowest portal. This
pipe shall be a schedule 80 - 4" PVC, with a U-tube water trap and
a valve or cap on the end. The pipe will be extended beyond
the portal backfill to allow for sampling. The area from the
seals to the mouth of the portals will be backfilled. The
portal structures will be removed and the exposed coal seam,
including portal area, will be covered during reclamation.

If a discharge is found to occur after sealing, the water
will be sampled quarterly for compliance with effluent standards
of 817.42 and treated (if necessary) during the liability period.
See Figures III-1 and III-2 for portal sealing details.
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TYPICAL CONSTRUCTION
HIGHUALL
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SEE FIG. 3

- FIGURE III-1.
TYPICAL PORTAL_SEALING
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4.1
4.1-1

4.1-2

4.2

Reclamation Cost and Bonding

Cost of Reclamation
Detajled Estimate

A detailed cost projection is included as Appendix K.

Calculations

Calculations of the estimate are included in Appendix K.

Bond or Surety Arrangement
Andalex currently holds a bond, approved by UDOGM

in the amount-of $381,000.00 dollars and it is in-
cluded in this MRP in Chapter II.
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ABERDEEN MINE
SURFACE AND SUPPORT FACILITIES
(Refer to Plates 6 and 7)

Introduction

Construction is scheduled to begin on the Aberdeen Mine surface
and support facilities during the second quarter of 1989. The projected
schedule will be dependent on the coal market. N ‘

’ ‘ A1l proposed surface
and support facilities are shown on Plate .7 and will consist of the
following: '

Coal Pile Storage Area : 1.5 acres
Coal Pile (Live) 10,000 tons

Fan and Portal Area .5 acres

Portals 5 x 20' (4 ea.)

Mine Fan 72"

Mine Water Storage Tank 12' x 16"
Topsoil Storage Area .05 acres
Sedimentation Pond .20 acres

This proposed minesite has been previously impacted by mining
activity.

Construction

Once topsoil has been removed, sites for these surface and support
facilities will be leveled using dozers, trucks, and front end loaders.
. Surface pads will be gravelled and all other areas (ponds, embankments,
etc.) will be reseeded according to recommendations of the appropriate
regulatory authorities. Any blasting necessary for highwall preparation
will be conducted in accordance with 30 CFR 817.61-68. A1l construction
activities will be conducted as outlined in Chapter III, Volume I, of
this Mining and Reclamation Plan.

Topsoil

Topsoil will be removed as a separate operation from areas to be
disturbed by surface installation. It will be removed from the sites and
transported to the designed topsoil storage area. It will be segregated,
stockpiled and protected from wind and water erosion and contaminants
through revegetation. This storage area will be clearly marked with
appropriate signs.

Transportation Corridors

Access to the portal area will be via the existing road to the
office site.
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Durings its 1ife this road will be constantly maintained. A1l necessary
repairs will be made in a timely manner. The road will be chemically
treated with a magnesium chloride solution to control dust. In winter
months, snow will be removed, the road graded and kept open. Signs will
be posted at strategic points along the road to warn of any possible
hazards which might exist.

Portals

Portals and exhaust fan will be Tocated as shown on Plate 6. This

pad will contain a conveyor portal, two intake portals, the exhaust fan

portal and 72 inch exhaust fan. These portals will be enlarged above
the coal seam to facilitate men and equipment at the mine openings and
will be generally 5 feet high and twenty feet wide. Steel sets will be
used to support the roof in the portal area. There will be only four
portals opening on the surface; however, an additional return air portal
will be driven underground making it a five entry system.

Coal Handling and Storage

As mining begins, coal will be discharged from a shuttle car onto
a 36" panel or a 42" main conveyor belt for transportation to the outside.
Once outside the coal will be discharged onto a live coal stockpile
(approximately 10,000 tons). The pa d containing this stockpile will cover
approximately 1.5 acres and will include an area for truck loading and
turn-around. Coal will be loaded from this stockpile by front end loader
onto 40 ton trucks and hauled to various loadouts as described in Chapter
III, Volume I, of this Mining and Reclamation Plan.

‘Water System

Water for mining use such as for providing face fire protection and
dust suppression, will be stored in the Mine Water Tank as shown on Plate
6 . The water will be pumped into the mine using a high pressure pump.
A sump will be cut in the mine for the purpose of reclaiming and storing
water as all available water will be needed.

Power System

Power supply will be from the existing substation located at the
Pinnacle Mine.

Sediment Control

The proposed minesite will have a total disturbed area of
approximately 33 acres. The major drainages in the proposed minesite
area will be allowed to by-pass the site via culverted channels. In
order to minimize additional sediment loading into the main drainage,
the run-off from disturbed areas will be collected and passed into a
sedimentation pond. Most of the run-off from undisturbed areas in the
proposed minesite vicinity will be unaltered and allowed to pass through
existing natural channels. Berms will be placed on the lower edge of all
disturbed areas to prevent run-off from reaching natural drainages before
passing through the sedimentation pond.
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The proposed pond will be Tocated as shown on Plate 7. - This
pond has been designed to fully contain the expected run-off and a
sediment load from a 50 year - 24 hour precipitation event in the area
of drainage. These sedimentation ponds have been designed according to
0.5.M. regulations and will be constructed similarly to the “Sedimentation
and Drainage Control Plan" certified by a State Registered Professional
Engineer. This Plan is included as Appendix L in Volume I of this
Mining and Reclamation Plan.

The proposed site for this pond has been chosen for effective
control of sediment and for minimization of environmental destruction.

The pond will be jnspected after each storm and will be cleaned at
a minimum when sediment reaches 60% of volume. Water monitoring stations
will be established at the outlet of the pond and will be sampled according
to frequencies specified in the NPDES permit.

Mine Operations

A1l mining activity in the proposed Aberdeen Seam will be in
accordance with methods outlined in Chapter III, Volume I, of this
Mining and Reclamation Plan.

Reclamation and Revegetation

When building and final site preparation have been completed, the
soil will be revegetated to prevent erosion and any disturbed areas no
Tonger needed for the conduct of mining operations will be immediately
reclaimed and revegetated.

Upon completion of mining operations in the Aberdeen Seam, all
disturbed areas will be returned, in a timely manner, to conditions they
were capable of supporting before any mining began. As this is an
underground mine with minimal surface disturbance, reclamation will not
be complicated. The terrain will be returned to as nearly the original
as practical.

Reclamation will be accomplished according to the methods. outlined
in Volume I, Chapter III, Part E.

Revegetation will be accomplished according to the methods outlined
in Volume I, Chapter IV, Part D-5.
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1987

Reclamation Cost Projection

Centennial Project

Lower Sunnyside Mine

Restoration to pre-mining land use will require:

Job Description Equipment  Hours Cost
1. Coal Pile Storage Area
a. Seal portals, remove conveyor, etc. Loader 8 $ 640
b. Fill pad Loader 55 4,400
c. Contour slope D-7 30 2,400
d. Compact Loader 15 1,200
e. Replace topsoil Loader 23 1,840
f. Grade topsoil Grader 15 1,050
g. Revegetate Drill _ 7 35¢C
h. Stake Engineer 14 700
Total Coal Pile Area: $12,580
2. Roads . _
a. Recontour D-7 5 $ 400
b. Compact Loader 3 240
c. Replace topsoil Loader 2 160
d. Grade topsoil Grader 2 140
e. Revegetate Drill 1 50
. Total Roads: ‘ $ 990
3. Seal Wells (2) :
a. Fill, cement 6 $ 800
Total Wells: $ 800
4. Material Storage Area
(including topsoil pile
a. Remove all structures 5 man crew 120 $ 9,000
b. Recontour 9-7 16 1,280
c. Compact Loader 4 320
d. Replace topsoil Loader 8 640
e. Grade topsoil Grader 4 280
f. Revegetate Drill 2 100
g. Stake Engineer 14 700
- Total Material Storage: $17,320
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Gilson (Pinnacle Mine)

Restoration to the pre-mining land use will require:

-71-

Job Description Equipment  Hours Cost
1. Mine Portal area
a. Seal portals, remove conveyor, etc. Loader 8 $ 640
b. Fill pad Loader 12 960
c. Contour slope D-7 8 640
d. Compact Loader 4 320
e. Replace topsoil Loader 6 480
f. Grade Topsoil Grader 4 280
g. Revegetate Drill 2 100
h. Stake slope Engineer 4 200
Total Portal: $ 3,620
2. Roads (1 mile)
a. Recontour D-7 20 $ 1,600
b. Compact Loader 10 800
c. Topsoil Loader 8 640
d. Grade Grader 8 560
e. Revegetate Drill 4 200
Total Roads: 3,800
3. Coal Pile Area .
a. Fill pad Loader 16 $ 1,280
b. Contour slope D-7 8 640
c. Compact Loader 4 320
d. Topsoil ‘Loader 6 480
e. Grade Grader 4 280
f. Revegetate Drill 2 100
g. Stake Engineer 4 200
_ Total Stockpiie Area: $ 3,300
4. Seal Wells
a. 8 $ 1,000
Fill, cement 8
Total Wells: $ 1,000
5. Material Storage & Building Areas
a. Remove all structures 5 man crew 120 $13,500
b. Recontour D-7 16 1,280
c. Compact Loader 4 320
d. Replace topsoil Loader 8 640
e. Grade . Grader 4 280
f. Revegetate Drill 2 100
Total Material: $16,120



Aberdeen Mine

Restoration to the pre-mining land use will require:

Job Description

ine Portal Area

Seal portals, remove conveyor, etc.

M
a
b. Fill pad
c. Contour slope
d. Compact
e. Replace topsoil
f. Grade topsoil
g. Revegetate
h. Stake slope
Total Portal Area:

2. Coal Pile Area
(including topsoil storage and
sedimentation pond)
Fi1l pad
Contour slope
Compact
Replace topsoil
Grade topsoil
Revegetate
Stake slope
Total Stockpile Area:

O -Hho oo oo
¢ & = 8 e &
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Equipment Hours
Loader 8
Loader 24
D-7 16
Loader 8
Loader 12
Grader 8
Drill 4
Engineer 8
Loader 50
D-7 30
Loader 15
Loader 22
Grader 15
Drill 7
Engineer 14

Cost

$ 640
1,920
1,280

640
960
560
200
400

$ 6,600

$ 4,000
2,400
1,200
1,760
1,050

350
700

$11,460



Office Site

Restoration to pre-mining land use will require:

. Job Description

1. Office Site
Remove structures
Recontour
Compact-
Replace topsoil
Grade topsoil
Revegetate
Stake slope
Total Office Site:

LD-thD.OCTQJ
« o e e s

2. Seal Well (1)
a. Fill, cement
Total Well:

3. Roads 1/4 Mile
Recontour
Compact
Replace topsoil
Grade topsoil
Revegetate
Total Roads:

(DQ.OU"QJ
® e e s

Total Projected Reclamation Costs:

Lower Sunnyside Mine
Gilson (Pinnacle) Mine
Aberdeen Mine

Office Site
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Equipment  Hours Cost

5 man crew 50 $ 3,750

D-7 8 640

Loader 4 320

Loader 4 320

Grader 4 280
Drill 2 100 ..

Engineer 4 200

g 5,610

4 $ 400

$ 400

D-7 5 $ 400

Loader 3 240

Loader 2 160

Grader 2 140

Drill 1 50

E 990

$26,690

27,840

18,060

7,000

$79,590
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IV.

Environmental Resources

A.

Geology

1.

2.2

Introduction

The proposed permit area is in Book Cliffs which
is the major physiographic feature in the regjon.
The cliffs rise from a base at approximately 5,500
feet in elevation, to over 8,500 feet. Numerous
canyonsdissect the Book Cl1iffs. Soldier Creek and
Coal Creek are the major area drainages. The permit
area exhibits extreme topographic relief and is
mountainous with steep cl1iffs and deeply incised
drainages. With the exception of the Mancos Shale
Formation, Fiasco, Deadman, and Straight Canyons
exhibit similar stratigraphic and topographic
characteristics.

Geologic Description of the General Area (Plate 21)

Tectonic Setting

The major coal seams of the Book Cliffs Coal Field
1ie within the Cretaceous Mesa VYerde group which
overlies the thick shales of the Cretaceous Mancos
formation. The Mesa Verde group consists of the
Star Point Sandstone, Blackhawk formation and Price
River formation. The major coal seams lie within
the Blackhawk formation.

The Tertiary Wasatch and Green River formations,

along with the Price River formation, form the Roan Cliffs,
the Tavaputs Plateau and the southern rim of the

Uintah Basin. Lithclogies present include fluvial,
deltaic, and marine sandstones, mudstones, and shales.

Geologic History

During the Triassic and Jurassic periods, the area of
the Book C1iffs was relatively stable, but gradually
subsided and received sediments. The area, assumed to
have been a relatively flat lowland, was occasionally
covered by a shallow sea of short geologic duration.

A thick red bed sequence suggests tropical conditions
and the agreat thickness of sand accumulation suggests
acid conditions. ODuring Triassic times, the sediments
probably came Trom all directions but, during the
Jurassic time, the major source areas lay to the south
and west.

During the early Cretaceous time, a trough developed
in the Colorado Rockies area and the sea invaded.
Gradually the sea crept westward as the trough
continued to subside, reaching the east edge of the
Colorado Plateau by the beginning of the Upper '
Cretaceous age.
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2.3

2.4

Unconformities and thinning of various members indicate
that volcanic activity to the west caused sediments to
fill the basin faster than it could subside, causing

the shoreline to be pushed eastward. When lulls in this
activity developed, the incoming sediments diminished
and the sea moved westward once more. With each pulse,
the boundaries of the depositional environments moved
eastward and then returned westward. The sandstone
tongues of the Mesa Verde, which project into the
Mancos, were deposited at these times.

After the sea retreated, the area continued to receive
sediments under continental conditions which lasted well
into Eocene time. In Oligocene time the area began to
rise in earnest. Erosion attacked the newly formed
formation creating the present mountain ranges and cliffs.

Stratigraphy

The main coal bearing beds in the region occur in the
Blackhawk formation. There are various more or less

distinct coal beds or zones as listed below from top

to bottom according to stratigraphic position.

Upper Sunnyside Bed
Lower Sunnyside Bed
Rock Canyon Bed
Fishcreek Bed
Gilson Bed
Kenilworth Bed
Castlegate "B" Bed
Castlegate "A" Bed

These zones are lenticular and reach mineable thickness
only in certain areas. The Lower Sunnyside Bed is the
major bed in the area.

Structure

The Book Cliffs are basically a homocline (dip slope) dipping

into the Uintah Basin with the c1iff front roughly
paralleling the strike of the feature. The strike

of the beds is generally parallel to the face of the
Book Cl1iffs. The beds are mostly uniform with dips

of from 3° to 8° to the north and northeast toward the
Uintah Basin.

Occasional faults cut the coal measures but are of

small displacement and have been of 1ittle consequence
in mining. The most serious group of faults lies in

the Sunnyside area. These faults, which have a maximum
separation of 200 feet, effect mining, but, fortunately,
are not closely spaced.
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2.5

2.6

3.1

History of Mining

Mining has been the major industry in the region for
many years.

Coal was discovered in the Wasatch Plateau in 1874

and exploration soon spread to the Book Cliffs. Mines
began operating in the area in 1889. The Castlegate -
and Sunnyside area was first developed, the areas in
between being developed later. Coal was usually
discovered away from settled areas and towns were
built for employees by the companies.

Production from mines generally increased until 1920,
but began to decline in the 1920's and 1930's. World
War II brought production back to the 1920 levels and
production continued to increase until 1957 when
production again declined.

Book C1iff mines to present have produced about 75
percent of Utah's coal annually. Well over 200 million
tons of coal have been extracted from the coal measures
of the area. Much coal remains and numerous mines are
presently operating in the area.

Geologic Hazard

There are occasional faults cutting the coal measures
of the area. They are of relatively small displacement.
The most serious faults occur in the Sunnyside area.
There is no indication of faulting within our lease area.

Faults in the Sunnyside district of the Book Cliffs
field have been thought, by some, to have a causative
relationship to the bounces experiences there. The
utcrops on the lease premises and our own aerial
photos have been carefully studied. In our judgement,
no faults cut the lease area. The bulk of the tonnage
to be mined is under less than 1,500 feet of cover,
with only a very limited amount of coal under cnrver,
up to 2,200 feet. -

Water inflows have
never been a problem in the Book C1iffs field. The
dip of the coal measures prevents entrapment of
personnel, in any event.

Geologic Description of the Mine Plan and Adjacent

Areas

General Description (plate 21)
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3.1-1

3.1-2

3.1-3

Stratigraphy

The coal seams in the Blackhawk formation are listed
stratigraphically:

Upper Sunnyside Bed

Lower Sunnyside Bed

Rock Canyon Bed

Fishcreek Bed

Gilson Bed

Kenilworth Bed

Castlegate "B" Bed
Castlegate "A" Bed (Aberdeen)

Only the Lower Sunnyside, Gilson, and Castlegate "A"
beds are formed in commercial thickness on the.
Centennial Property.

Stratigraphic sections of the coal beds are shown
in Figures IV-1, IV-2, and IV-3. Seam Isopachs are
shown on Plates 26, 27  and .28.

Structure

The structure between Deadman and Soldier Canyons is
relatively simple. Structure contours are aligned
basically east-west. The coal beds dip northward

at approximately six degrees. No faults are thought
to exist in the Deadman Canyon area.

Histery of Mining

Several small operations have mined a considerable
amount of coal over the past 70 years in the Deadman
Canyon Area. Mining ceased in the area in 1964.

These mines, however, merely scratched the surface of
the reserve. The remaining recoverable reserve is
estimated to be greater than twenty-eight million tons
and ranging in cover from 0 to 2,200 feet. Also refer
to Part H, Section 3, re Past Mining. ’
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3.2

3.2-1"

3.2-2
3.2-2.1-1

3.2-2.1-2

3.2-2.2
3.2-2.2-1

Detailed Description of Strata to be Disturbed
by Surface Operations

Identification of Strata

Strata disturbed by surface operations consist
of sandstone and siltstone of a colluvial

-nature.

Design of Boring and Sampling Program

Sites - Numbers, Location and Relationship to
Disturbed Area

The number, locations, and relationship of

.drill holes and sampling are indicated on

Plates 26, 27 and 28.

Methodology - Sample Collection, Compositing
of Samples for Each Strata, Laboratory Analysis

Samples of the immediate floor and roof below

and above each seam was sampled using conventional
core drilling equipment. Also, samples of the
overburden which was disturbed in surface operation
has been sampled by "grab" methods, as well as
auger drilling.

Data:

Field Log and Description of Samples - Lithologic
Classification, Description, and Hydrologic Aspects

In November and December, 1971, a five-hole drilling
program was conducted by Centennial Coal Associates,
supplemented by mine samples and outcrop information,
and the results used to estimate the coal reserves

of the leases. Pertinent information on these drill
holes is given in Table IV-1 and Appendix E. Complete
Tithologic logs of each drill hole are included in
Appendix E. Numerous samples were taken from the
outcrops of the Lower Sunnyside, Gilson, and Aberdeen
seams, as well as from mine faces in the Hileman,
Olsen, Star Point, and Blue Flame No. 1 mines.
Information from those samples as well as the location
of the drill holes is shown on Plates 26, 27 and 28.

In October and November, 1977, a seven-hole drilling
program was conducted by Tower 1in order to better
define the coal reserves for mine planning on the
Zion's fee. Pertinent information on these drill
holes is presented in Table IV-2. Complete
1ithologic logs of each drill hole are included

in Appendix E. Locations are indicated on

Plates 26, 27 and 28. '
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Number

DH-1

DH-2

DH-2-A

DH-5

DH-6

TABLE I
Centennial Dril
Location

NWi NWi SEX
Sec. 8 T13S, R11E, SLBM
Elevation - 7230 ft.

SWi NW1 NWi
Sec. 7 T13S, RI11E, SLBM
Elevation - 7275 ft.

SWi NWi SEX
Sec. 7 T13S, R11E, SLBM
Elevation - 7165 ft.

SEZ SWi NEZ
Sec. 7 T13S, R11E, SLBM

. Elevation - 7275 ft.

NWi SEX SWi
Sec. 5 T13S, R11E, SLBM
Elevation - 8558 ft.
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V-1

1 Holes

Total Depth
516 ft.
580 ft.
303 ft.

832 ft.

2275 ft.

Coal Seams

Lower Sunnyside
Gilson
Aberdeen

Lower Sunnyside
Gilson
Aberdeen

Gilson
Aberdeen

Lower Sunnyside
Gilson
Aberdeen

Lower Sunnyside
Gilson
Aberdeen



Number

77-1-CP

77-2-CP

77-3-CP

77-4-CP

77-5-CP

77-6-CP

77-7-CP

TABLE [V-2

ANDALEX Drill Holes

Location

NE: SEX SWi

- Sec. 7 T13S, R11E, SLBM

Elevation - 7555 ft.

SEX NEX SWi
Sec. 7 T13S, R11E, SLBM
Elevation - 7520 ft.

SE3 SEX NW3
Sec. 7 T13S, R11E, SLBM
Elevation - 7425 ft.

SE} SEi SWi
Sec. 7 T13S, R11E, SLBM

. Elevation - 7070 ft.

SE4 SEX SWi
Sec. 7 T13S, R11E, SLBM
Elevatijon - 7085 ft.

NEX NEZ NW3

Total Depth
675 ft.

Sec. 18 T13S, R11E, SLBM

Elevation - 7080 ft.
NEZ NEZ NWi

Sec. 18 T13S, R11E, SLBM

Elevation - 7010 ft.
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690 ft.

868 ft.

105 ft.

85 ft.

80 ft.

45 ft.

Coal Seams

Gilson
Aberdeen

Gilson
Aberdeen

Lower Sunnyside
Gilson
Aberdeen

Aberdeen

Aberdeen

Aberdeen

Aberdeen



3.2-2.2-2

3.2-2.2-3

"3.2-2.2-4

3.3
3.3-1
3.3-1.1

Andalex has also acquired 1itho]o§ic logs of two

drill holes completed by North American Coal
Corp., in 1948. Although these holes are not
located within the permit area, but to the west
of its boundary, the information has been
utilized in estimating reserves. Pertinent
information is given in Table IV-3. Complete
lithologic logs are included in Appendix E.

and their Tocation is indicated on Plates 26,

27 and 28 .

Laboratory Analysis - Chemical Acidity, Toxicity,
Alkalinity, and Physical (Erodibility and
Compaction) Properties

Complete laboratory analysis included following
page 63.

Identification of Potential Acid, Toxic or
Alkaline Producing Horizons

Refer to Appendix E and the laboratory analysis

Location of Subsurface Water at Face-Up Areas

No water was encountered at face-up areas.
Description of Coal Seams and Overburden Mine Plan
General Description

Stratigraphy

There are three coal seams of mineable thickness
in the mine plan area. ~:1 three are part of the
Blackhawk Formation of the Cretaceous Mesa Verde
Group. The Blackhawk consists of three members.
Stratigraphically, from bottom to top, they are
the Aberdeen Member, the Kenilworth Member, and
the Sunnyside Member. See Figure IV-2.

The bottom coal seam is the Aberdeen (also known
as the Castlegate "A" Seam). It is found in the
Aberdeen Member of the Blackhawk. This coal seam
rests directly on approximately 150 feet of basal
sandstone. This sandstone is of littoral marine
origin and is known as the Aberdeen Sandstone.
The coal seam ranges from 4 feet to 13 feet in
thickness over the property. Above the seam is
approximately 90 feet of interbedded sandstone,
siltstone, and carbonaceous shale containing

coal riders.
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. Number

DH-NACC-6

DH-NACC-7

TABLE 1IV-3

North American Drill Holes

Location Total Depth
SEX SE4 SEZ Approx. 1020 ft.

Sec. 1 T13S, R10E, SLBM
Elevation - 7460 ft.

SWi NEX SE3

Sec. 12 T13S, RI0E, SLBM
Elevation - 7192 ft.
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Coal Seams

Lower Sunnyside
Gilson '
Aberdeen

Gilson
Aberdeen



3.3-1.2

3.3-1.3

3.3-1.4

The middle seam is the Gilson Seam and ranges
in thickness from 4 feet to 8 feet over the
property. The Gilson is part of the Kenilworth
Member of the Blackhawk. Directly below the
Gilson is approximately 90 feet of interbedded
sandstone, siltstone, and carbonaceous shale
with coal riders. Below this is approximately
70 feet of barrier beach sandstone known as the
Kenilworth Sandstone. Above the Gilson is
approximately 100 feet of interbedded sandstone,
siltstone, shale, and coal riders.

The top seam in the Lower Sunnyside Seam, ranging
from 4 feet to 6 feet in thickness. The Lower
Sunnyside is part of the Sunnyside Member of the
Blackhawk. Below the coal seam is approximately
100 feet of barrier beach sandstone known as the
Lower Sunnyside Sandstone. Above the coal seam
is about 250 feet of interbedded sandstone,
siltstone, shale, and coal riders.

Above the Blackhawk, the Castlegate Sandstone and
Price River Formation of the Mesa Verde Group can
be found over various parts of the property. The
North Horn Formation is also present in certain
areas of the property. Total overburden on the
mine plan area ranges from O to 2,400 feet.

Structure

Structure contours are aligned basically east-
west. The coal beds dip northward at approximately
six degrees. No faults are known to exist in the
mine plan area. Overburden ranges from 0 to

2,400 feet.

Hydrologic Aspects

A11 groundwater exists as perched aquifers in the
mine plan area. Due to the lenticular nature of
the geology in the area, any groundwater is
isolated and very limited. Refer to Part B of
this Chapter re Hydrology. (See recent quality
data following page 86.) :
Location of Subsurface Water

Some of the sandstone beds of the Blackhawk
Formation are water bearing in the mine plan
area. Most of the beds are dry however, and
partially drained of water near the cliff faces.
Groundwater is perched due to the lenticular
geology and any groundwater is isolated. Also,
any water bearing units are small in arealextent.
Refer to Part B of this Chapter re Hydrology.

The lowermost acquifer known in this area is the
Aberdeen Sandstone, which is monitored below the
lowermost caoal seam.
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\q 8 Lk : WATER QUALITY DATA MNouty oc ‘
SAMPLE: |8-2 L STAR FOINT CAQ\)ODS
bate 2u-84 [ <-10-84 | g-10-84 [12-1-8Y
; qudity as CaC0, (mg/1) 32 .00
Alkalinity, Cac0, (ma/1) N0
A Ammonia, NH_N (ma/1) .35 b N
—AArsenic, AsJ (mg/1) WWAN 1.0@8 \\} O 1\
~4-Barium, Ba (mg/1) \ \;) R, N/
“1{ Bicarbonate, HCO, (mg/1) NSTHO ama
~Boron as B (mg/li JAE0 — Q )
—1 Cadmium, Cd (mg/1) — 4\.Cf)‘ “,_
A calcium, -Ca (mg/1) T—‘ “‘HO:OO \
N Tarbonate as co, (mg/1) L, 0\ ] ﬁn—/
WCholoride, Cl»(r'ng/l) - 130 \,_. r
A Chromium, Cr (mg/1) 020
| Conductivity umhos/cm (r\) (}\Q%CRB ( {
_{copper Cu (mg/1) ) Nellle)
~| Fluoride, F (mg/1) - \L } AL \ \
"~ Hiron, Fe (Dis) (mg/1) v \Ys \\%\J (’\\
iron, Fe (mg/1) LON ~
..-%Ead, Pb (mg/1) L06
AMagnesium, Mg (mg/1) /\(P(E,OO \ \ \
./Manvganese, Mn (mg/1) 09 S
__IMercury, Hg (mg/1) et erd
_IMolybdenum as Mo (mg/1) L 0N
~INitrate, NO_N (mg/1) O3
v10i1 and Gre;se (mg/1) 41\
APhosphate POQP ortho {(mg/1) .<37i
—|Phosphate PO,P (mg/1) .04
edpotassium, K'(mg/l) 21.0
—~Iselenium, Se (mg/1) - L ,00)
silver, Ag (mg/1) L. 000
Asodium, Na (mg/1) Q50,0
"Sulfate, SOL!(mg/I) Ll(OQ
\/Suspénded Solids (mg/1) 'é_(_[ C)
“ITDS (ma/1) AR
o Total Kjeldahl N (mg/1) .38
~lzinc, Zn (mg/1) N0
v  ph Units Q0
Tkl SN ot Slnudy Qo Qnuon Ralame
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\484

WATER QUALITY DATA

18-4

SAMPLE:
Date -4 -84 | £-10-84 B-10-84 | {°-0-8Y
Acidity as CaC0., (mg/1) <00
Alkalinity, CaC0, (mg/1) \ 330 ) L \
Ammonia, NH_N (m;/1) \ \ 4,01 AN, : ‘\\’
L Arsenic, AsJ(mg/I)‘ N L. 004 A =
Barium, Ba (mg/1) N\ - ,Oq (\) ( )
Bicarbonate, HCO, (mg/1) \ ) 4072.60
Boron as B (mg/15 003
Cadmium, Cd (mag/1) {,00\
Calcium, Ca (mg/1) Q0.0 e
Carbonate as CO, (mg/1) — L, 0O\ V::/ L_»
Choloride, C1 (mg/1) \. \2 N ‘ \
Chromium, Cr (mg/1) ! 00
Conductivity umhos/cm . 200 ,
Copper Cu (mg/1) - £,00\ a b
Fluoride, F (mg/1) - =
Iron, Fe (Dis) (mg/1) .00 () (ﬁj\\
Iron, Fe (mg/1) //2\ O N -
Lead, Pb (mg/1) U\ 003 .
Magnesium, Mg (mg/1) . \‘ {OR .00 \ \ Ly \
Manganese, Mn (mg/1) \\K‘, L, 00 \J\\j b
Mercury, Hg (mg/1) T G 0Ys
Molybdenum as Mo (mg/1) 4,00
Nitrate, NO_N (mg/1) 99
0il and Gre;se (mg/1) 4\
Phosphate PO, P Ortho (mg/1) { Q7
Phosphate POZP (mg/1) 3 20
Potassium, K (mg/1) AN
Selenium, Se (mg/1) - e
Silver, Ag (mg/1) L, 010
Sodium, Na (mg/1) 32,0
Sulfate, SOl*(mg/_‘l) ASO
Suspended Solids (mg/1) 4.0
TDS (ma/1) 160
‘.Total Kieldahl N (mg/1) OQ
inc, Zn (mg/1) 010
bh Units .20
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\q8H

WATER QUALITY DATA

(bEﬂDme CanvoR)

SAMPLE : N € Dioruesd feea
pote 24-8d | 5-10-81 e1-A
Acidity as CaC0. (mg/1) 5.00 . \ A\
Alkalinity, Cacf), (mg/1) k\ 298 ‘\) \J
Ammonia, NH.N (mg/1) I {.0l |
| Arsenic, AsJ(mg/1) A <q®( N [\\
Barium, Ba (mg/1) k ) . . 10 ku// N\
Bicarbonate, HCO, (mg/1) ESS;Q,({(\

Boron as B (mg/1) ) OO0
Cadmium, Cd (mg/1) L.0l0 — L
Calcium, -Ca (mg/1) GO.00 }" k—Q
Carbonate as €0, (mg/1) — L. 0O}
[choloride, €1 (mg/1) | 3.
Chromium, Cr (mg/1) \ L.004 — _
Conductivity umhos/cm ' \,(355() ( ?)
Copper Cu (mg/1) ~ ™\ 0c¢0 \
Fluoride, F (mg/1) ( ) .3¢ ~ ~7
Iron, Fe (Dis) (mg/1) e el \ | \
iron, Fe (mg/1) L \ .08 \ \ \ \ \
Lead, Pb (mg/1) AN o004 VN
Magnesium, Mg (mg/1) 100 .20
Manganese, Mn (mg/1) .ON
Mercury, Hg (mg/1) L, 00
Molybdenum as Mo (mg/1) 4,00\
Nitrate, NO_N (mg/1) A0
0il and Gre;se (mg/1) <\
Phosphate POQP Ortho (mg/1) L 02
Phosphate PO,P (mg/1) .09
Potassium, K'(mg/I) TEFW
Selenium, Se (mg/1) - 4L.000
" sitver, Ag (mg/1) ealle
- lsodium, Na (mg/1) Loo
Sulfate, Soq(mg/1) 230
Suspended Solids (mg/1) 26 .0
TDS (ma/1) €0
[Total Kieldahl N (mg/1) '(()_
Zinc, Zn {(mg/1) . 050
h Units k7'§7()
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SAMPLE: 18-3 \ToRK oF OEABMAR

Date el [s-0-84 | g-10-84 jiz2-Y-ad
Acidity as CaC0, (mg/1) 8.0
Alkalinity, Cacs, (mg/1) L\ 329 \ \
Ammonia, NH_N (mgll) (\ \ \\ \ Qe \ }

| Arsenic, AsJ(mg/l) \\) 'Y £ .00\
Barium, Ba (mg/1) .08 N\
Bicarbonate, HCO, (mg/1) (\ /3\ HO(,AO ( )
Boron as B (mg/ls " u HOYS0)
Cadmium, Cd (mg/1) £, 00f
Calcium, Ca (;ngll) NE.OO
Carbonate as €0, (mg/1) el =~
Choloride, C1 (mg/1) — il 9.0 T

-t Chromium, Cr (mg/1) r v .0620 '
Conductivity umhos/cm OO0 ’
Copper Cu (mg/1) ‘ [ \ Q22 l““'
Fluoride, F (mg/1) L — 38
Iron, Fe (Dis) (mg/1) Ol /A
iron, Fe (mg/1) (\\ s K )
Lead, Pb (mg/1) (Y U ,090 ]
Magnesium, Mg (mg/1) -/ 203 X0 i \
Manganese, Mn (mg/1) ' \ \ el | \ )\ /
Mercury, Hg (mg/1) \\ \ \ ‘\ ) < QDOZ T
Molybdenum as Mo (mg/1) VN N £ OO\
Nitrate, NO_N (mg/1) .,35:
0il and Gre;se (mg/1) .\
Phosphate PO,P Ortho (mg/1) £ Q2
Phosphate POZP (mg/1) .08
Potassium, K'(mg/I) Q‘S‘O
Selenium, Se (mg/1) - 4 000
Silver, Ag (mg/1) (,0(3\

- |sodium, Na (mg/1) 6.0
sulfate, SOLl(mg_/1) }NO
Suspended Solids (mg/1) Q.0
DS (ma/1) [,3e5
Total Kieldahl N (mg/1) Y
Zinc, Zn_(mag/1) O3
h Units QQW

@ 84

WATER QUALITY DATA

Mouid oF hekFT
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\q84

WATER QUALITY DATA

SAMPLE :

Qux FALL

Q08

Date

N-23 -8Y

qQ-16-84

\e-N-£y

6 e

} Acidity as €aC0, (mg/1)
P4

Alkalinity, CaC0, (mg/1)
o~
Ammonia, NHN (mg/1)

L Arsenic, As (mg/T)

Barium, Ba (mg/1)

Bicarbonate, HCO, (mg/1)

Y
N
~
L)

Boron as B (mg/1)

| cadmium, Cd (mg/1)

Calcium, Ca (mg/1)

Carbonate as CO, (mg/1)

Choloride, C1 (mg/1)

Chromium, Cr (mg/1)

Conductivity umhos/cm

Copper Cu (mg/1)

Fluoride, F (mg/1)

iron, Fe (Dis) (mg/1)

lron, Fe (mg/1)

e
&)
U\

(0.0S

Lead, Pb (mg/1)

Magnesium, Mg (mg/1)

Manganese, Mn (mg/1)

Mercury, Hg (mg/1)

Molybdenum as Mo (mg/1)

Nitrate, NO_N (mg/1)
P

0il and Grease (mg/1)

N

£0.

Loy &

‘‘‘‘‘‘‘‘‘

Phosphate PO,P Ortho (mg/1)

Phosphate PO,P (mg/1)

Potassium, K (mg/1)

Jlsetenium, Se (mg/1) -

Silver, Ag (mg/1)

‘Isodium, Na (mg/1)

Sulfate, SOh(mg/I)

Suspended Solids (mg/1)

1, 0

- {ips_(mag/1)

2091

Total Kjeldahl N (mg/1)

7inc, Zn (ma/1)

h Units

i
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\q84

WATER QUALITY DATA

-92—

sampLE: WELLH |
pate o484 | s-10-81 | ®-10-84]12-1-84
Acidity as CaCO (mg/1) 30.0 ZQOO 16.00 42 00
Alkalinity, caco (mg/1) SH4 520 .0 | gee
Ammonia, NHN (mg/I) , 0.]80 1.SO J"S/ - eC
 Arsenic, AsJ (mg/1) . 0.%5 004 £ QOO‘ el
Barium, Ba (mg/1) O«(S \q HeYs ,Ol
Bicarbonate, HCO, (mg/1) 663.68 A m 0. % GF‘S O
Boron as B (mg/ﬁ 0.280 S0 NeXy AHH |
Cadmium, Cd (mg/1) 40,00\ £, 00! £ ,00L ool
Calcium, -Ca (mg/1) \&0 220.00 £8.00 220.00
Carbonate as €0, (mg/1) 0.0l £ ,0\ L.04 4 O\
Choloride, Cl _(;ng/1) ‘S’g {60 \(SQ { \ e
Chromium, Cr (mg/1) 1  o.02\ .02S 010 AR
Conductivity umhos/cm - 2650 3000 21,000 2 ;(“{‘Y\
Copper Cu (mg/1) .00 Q320 02 SO
Fluoride, F (mg/1) O.’\(O 028 2O R=Ta)
~ |tron, Fe (Dis) (mg/1) 0O.\6 . ()L( . qg A
@ [Lron fe (w/D 26,05 | 13820 | 120 e
7 |Lead, Pb (mo/1) 0.003 | .02 110 o
[Magnesium, Mg (mg/1) 216 252,00 | 206.40 R
Manganese, Mn (mg/1) T 0.es AN A6 A B
Mercury, Hg (mg/1) 40,0002 £..00RC L.,0002 < O ’
Molybdenum as Mo (mg/1) 0.0\ 4 OO0 en) NN
Nitrate, NO_N (mg/1) 0.60 . .3 i
0il and Gre;se (mg/1) L0, C £ c.\ L\ A
Phosphate Pohf?Orth'o (mg/1) 0.06 £ .02 {02 e
{phosphate P0O,P (mg/1) 8.0 OB 08 ced
Potassium, K'(mgll) 2.8 12 .3 | \2 o0 = LN
Selenium, Se (mg/1) - A.o0C L Q0| ,00\ //Y\‘\

" Isilver, Ag (mg/1) 20,004 L 00\0 4 .00 EARNS
" sodium, Na (mg/1) 58.0 68.00 N2.,S0 SARAS
sulfate, S0, (mg/1) NSO Q30 BEB e

" lsuspended Solids (mg/1) 36.0 13 10Y 0
DS (ma/1) M0 1938 1420 | rf
Total Kieldahl N (mg/1) LIS 250 65 MBELE
zinc, Zn_(ma/1) 0.56 1,290 \6.500 | Fanl
h Units N.A 0 8.30 .00




ANDALEX

RESOURCES, INC.

Tower Division

TO:

FROM:

DATE:

SUBJECT:

MEMORANDUM

—— o — — —

DOGM, General Inspection, File

Michael W. Glasson

October 5, 1987

1987 3rd Quarter Water Monitoring

MWG/amr

WATER MONITORING 3RD QUARTER, 1987

7-1
801
S18~-1
18-2
18-3
18-4
S25-1
25-2
Well #1

No Flow
No Flow
No Flow
No Flow
No Flow
No Flow
Analysis Attached
No Flow
Analysis Attached

PECTIVED

007 '81c8T

IVIsiON OF Qi
GAS & WiNING



oo MOUNTAIN

Y oo STATES
S0 e ANALYTICAL
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00

]

E
v _90
[}

CLIENT: Andalex Resources

P.0O. Box 902 v

Price, Utah 84501
ATTN: Mr. Mike Glasson
SAMPLE ID: Well #1

RESULT

CHEMICALS: AS RECEIVED
Acidity 0 mg/1CaCO3
Alkalinity, Total 618 mg/1CaCO03
Alkalinity, Carbonate 0 mg/lCaCO3
Chloride 663.5 mg/1
Conductivity 4,040 umhos/cm
Fluoride 0.40 mg/1l
Nitrogen, Ammonia <0.50 mg/1
Nitrogen, Nitrate <0.05 mg/l
0il & Grease <2.0 mg/l
PH 7.05 Units
Phosphorus, Ortho <0.05 mg/1
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 3,360 mg/l
Solids, Total Suspended <6.0 mg/l
Sulfate 1,000 mg/1l
TKN <1.0 mg/l
Total Anions 53.68 meq/1
Total Cations 52.32 meq/l

LN

™~ Lt
Supervisor: /\ Jare A /e

Reviewed and approvedf' 02;%0/87

ANALYTICAL REPORT

LAB NO: 2748
DATE REC'D: 09/09/87
DATE SAMPLED: 09/03/87
RESULT
METALS: AS RECEIVED
Arsenic <0.002 mg/l
Barium <0.10 wmg/1
Boron 0.65 mg/l
Cadmium <0.002 mg/1l
Calcium 296.0 mg/l
Chromium <0.05 mg/1
Copper <0.03 mg/1
Iron 0.58 mg/1
Lead <0.05 mg/l
Magnesium 407.4 mg/1
Manganese 0.17 mg/l
Mercury <0.50 ug/1l
Potassium 17.9 mg/1
Selenium <0.005 mg/1
Sodium 113.2 mg/l
Diss. Iron 0.31 mg/l
Molybdenum <0.10 mg/1l
Silver <0.01 mg/1l
Zinc <0.01 mg/1l

ay A. Sim,

I
1

/Rgspectfylly submitted,

S g

Director
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CLIENT: Andalex Resources
P.O. Box 902
Price, Utah 84501
ATTN: Mr. Mike Glasson
SAMPLE ID: —525=—1~
Sas-y
RESULT
CHEMICALS: AS RECEIVED
Acidity 0 mg/l1CaCO03
Alkalinity, Total 480 mg/1CaCoO3
Alkalinity, Carbonate 0 mg/lCaCoO3
Chloride 35.0 mg/l
Conductivity 1,870 wumhos/cm
Fluoride 0.46 mg/l
Nitrogen, Ammonia <0.50 mg/1l
Nitrogen, Nitrate 0.06 mg/l
0il & Grease <2.0 mg/l
pH 7.82 Units
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 1,604 mg/l1
Solids, Total Suspended <5.0 mg/1
Sulfate 711 mg/l
TKN <1.0 mg/l
Total Anions 25.87 meq/l1
Total Cations 25.40 meq/1
. ]
Supervisor: _Z, 4ﬁp~f AL

Reviewed and approved:/'09/§ﬁ787

ANALYTICAL REPORT

LAB NO: 27417
DATE REC’D: 09,/09/87
DATE SAMPLED: 09/03/87
RESULT
METALS: AS RECEIVED
Arsenic <0.002 mg/l
Barium <0.10 " mg/1
Boron 0.30 mg/l
Cadmium <0.002 mg/l
Calcium 166.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron 0.11 mg/1
Lead <0.05 mg/l
Magnesium 183.6 mg/1l
Manganese 0.04 mg/l
Mercury <0.50 ug/l
Potassium 12.7 mg/1l
Selenium <0.005 mgrsl
Sodium 49.3 mg/1
Diss. Iron <0.05 mg/1l
Molybdenum <0.10 mg/1l
Silver <0.01 mg/1
Zinc 0.01 mg/l

Respectfully submitted,

Ray A.

Sim,

Director



& ANDALEX

RESOURCES, INC.
Tower Division

MEMORANDUM

— —— — a— —— ——— — —— —

TO: DOGM, General Inspection, File
FROM: Michael W. Glasson
DATE: July 9, 1987

SUBJECT: 1987 2nd Quarter Water Monitoring

WATER MONITORING 2ND QUARTER, 1987

7-1 No Flow
8-1 No Flow
518-1 No Flow
18-2 No Flow
18-3 No Flow
18-4 No Flow
. 525-1 No Flow
25-2 No Flow

Well #1 Analysis Attached

MWG/amr



© [
O 00
o0

so co  MOUNTAIN
¥ Yoo STATES
. W %% ANALYTICAL

J
[

CLIENT:
P.0. Box 902

o

Py
FoN

Andalex Resources

Price, Utah 84501

ATTN: Mr. Mike Glasson

SAMPLE 1D: Well #1
RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/1CacCoOs
Alkalinity, Total 630 mg/1CacCoOs
Alkalinity, Bicarbonate 769 mg/1HCOs
Alkalinity, Carbonate 0 mg/lCaCOas
Chloride 578.7 mg/l
Conductivity 3,875 wumhos/cm
itrogen, Ammonia <0.50 mg/l

itrogen, Nitrate <0.05 mg/l
0il & Grease <2.0 mg/l

pH 6.94 VUnits
Phosphorus, Ortho <0.05 mg/1
Phosphorus, Total <0.05 mg/1
Solids, Total Dissolved 3,110 mg/1l
Solids, Total Suspended <5.0 mg/l1
Sulfate 52.26 mg/l
Cyanide, Total <0.05 mg/1
TKN <1.0 mg/1
Fluoride 0.40 mg/1l

T

Supervisor:f::>¥;zfQ?i&;—’*
Reviewed and approved: 06/30/87

ANALYTICAL REPORT

LAB NO: 2073

DATE REC’D: 6-19-87

DATE SAMPLED: 6-18-87

RESULT

METALS: AS RECEIVED
Arsenic <0.002 mg/1l
Barium <0.10 mg/1l
Boron 0.63 mg/1l
Cadmium <0.002 mg/l
Calcium 376 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron 0.07 mg/1l
Lead <0.05 mg/1
Magnesium 341.7 mg/l
Manganese 0.18 mg/1
Mercury <0.50 ug/l
Potassium 18.6 mg/l
Selenium <0.005 mg/1
Sodium 113.0 mg/1
Zinc 0.01 mg/l
Diss. Iron 0.05 mg/1
Silver <0.01 mg/l
Molybdenum <0.10 mg/1

Respectfully submitted,

Ray A. Sim, Director



ANDALEX

RESOURCES, INC.
Tower Division

TO:

FROM:

SUBJECT:

MEMORANDUM

DOGM, General Inspection, File

Michael W. Glasson

1987 1st Quarter Water Monitoring

WATER MONITORING

7-1
x 8-1
. S18-1
N 162
18-3
18-4
$25-1
25-2
Well #1

No
No
No
No
No
No
No
No

1ST QUARTER, 1987

Flow
Flow
Flow
Flow
Flow
Flow
Flow
Flow

Analysis Attached
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CLIENT: Andelevaesources
P.0O. Box 902
Price, Utah 84501
ATTN: Mike Glasson

SAMPLE 1ID: Well #1

Acidity 0
Alkalinity, Total 643
Alkalinity, Carbonate 784
Chloride 250.0
Conductivity 3,500
Fluoride 0.41
Nitrogen, Ammonia <0.50
Nitrogen, Nitrate <0.05
0il & Grease 2.1
pH 6.85
Phosphorus, Ortho <0.05
Phosphorus, Total <0.05
Solids, Total Dissolved 2,808
Solids, Total Suspended <5.0
Sulfate 1,350
TKN <1.0
Total Cations 47 .66
Total Anions 48.04
. E

Supervisor: \\;J*~\r/ o A
Reviewed and approved: 4-02-87

NN Taliie

3 e

mg/1CaCOs
mg/1CaCOs
mg/HCOs
mg/1l
mg/l
mg/l
mg/1l
mg/1l
mg/1l
mg/1l
mg/1l
mg/1
mg/1
mg/1l
mg/1l
mg/1l

meq/1l
meqg/1

ANALYTICAL REPORT

JOB NO: 1416
DATE REC’D: 3-10-87
DATE SAMPLED: 3-06-87
P.O. #:

Arsenic <0.002 mg/1
Barium <0.10 mg/1
Boron 0.75 mg/1
Cadmium <0.002 mg/l
Calcium 272.0 mg/l
Chromium <0.05 mg/1
Copper <0.03 mg/1
Iron 0.06 mg/1l
Lead <0.05 mg/l
Magnesium 347.8 mg/l
Manganese 0.15 nmg/l
Mercury <0.50 ug/l
Potassium 17.9 mg/l
Selenium <0.005 mg/l
Sodium 114.0 mg/1
Zinc 0.02 mgr/1
Diss. Iron <0.05 mg/l
Molybdenum <0.20 mgr1
Silver <0.01 mg/l

Respectfully submitted,

Ray A. Sim, Director



i ANDALEX

RESOURCES, INC.

Tower Division

TO:
FROM:

SUBJECT:

MEMORANDUM

DOGM, General Inspection, File

Michael W. Glasson

1986 4th Quarter Water Monitoring

WATER MONITORING 4TH QUARTER, 1986

7-1
8-1
518-1
18-2
18-3
18-4
§25-1
25-2
Well #1

No Flow
No Flow
Analysis Attached
No Flow
No Flow
No Flow
Analysis Attached
No Flow
Analysis Attached



L : CERTIFICATE OF ANALYSIS
=’)L STANDARD LABORATORIES,INC.

l‘ Box 1140, Huntington, Utah 8

Client: ANDILEX RESOURCES
TOWER RESOURCES DIVISION
PO BOX 902
PRICE, UT 84501

Acidity {1-0  mg/icaco, Aluminum ‘
Alkalinity, Total -_460 - mg/1CaCO, Arsenic - / .
Alkalinity, Bicarbonate 961 mg/l GaCO, HCO:;J ~ Barium L
~;Alkalimw, Carbonate ‘ ) LLO____ mg/1CaCO, ~ Benyllium )
Chloride 260 “mg/l B | ’ ““Boron ,< '
Coliform, Fecal MPN/ 100 mi Cadmium
Coliform, Total ___ MPN/100ml Calcium
’ Condhctivity 3280 umhos/cm Chromium
Fluoride mg/1 Copper

Hardness, Total - mg/ICaCO, Iron

@mogen, Ammonia <0.05 mg/| Lead

MQen, Nitrate 0.27 mg/1 Magnesium
Nitrogen, Nitrite mg/} Manganese

Oil & Grease 40> mg/l| Mercury

pH _7-4  Units " Nickel

Phosphorus, Ortho - _0.02 mg/| Potassium
Phosphorus, Total _0.03 mg/] Selenium

Solids, Total Dissolved _2150  mg/l Silica

Solids, Total Suspended . _47.0 mg/i Sodium

Sulfate : ‘ _“‘ﬂ_ mg/} . Vanadium

Sulfide mg/| Zinc

Turbidity NTU Ircen (Diss.)
TKN 0.39 mz/1 Melybdenum
Tctal Caticns 37.97  meq/l Silver

Tectal Anicns 37.37  meq/l

¢

Analyst / \}\/« -/ ﬂ/4 bl n s

4528 801-653-2314

Sample ID: = 18-1

288 - mg/1
0.01 mg/
£0.2 ug/1
£0.04_ mg/l
21.5 mg/
(&ﬂﬁ__mg/l
: ing/l
159 mg/1
——————mg/Il
0.5 mg/l
£0.05 mg/1
£0.2 mg/1

Respectfully submitted 797»'// «”W{/’%f’

/ Certified Environmental Laboratory




L CERTIFICATE OF ANALYSIS

STANDARD LABORATORIES,INC.

F‘Box 1140, Huntington, Utah 84528 801-653-2314

Lab. No. _8394
Client: ANDILEX RESOURCES - ; - Sample ID: HOFFMAN Date Ref’d 10-1-36
 TOWER DIVISION ’ | - Dete Sampled=30=86
PO BOX 902 s ' | o ;
PRICE, UT 84501 = - - - Time Sampled - |
Acidity ‘ o ‘ _Ll;‘a__;_-mg/ 1CaCoO, _ Alﬁminum | . —_  mg/l }
Alkalinity, Total .___2_81__ mg/1CaCO, Arsenic | \%t £0.001 _ mg/l i
" Alkalinity, Bicarbonate _i__ mg/] Cde}CO 3 : Barium . 4 <0. ! .__‘ __mg/l |
Allelipity, Carborate ~~_€1:0__ mg/ICaCO,  Benlium  mg/ a
"Chloride. 7T 25 gyl e e SRR Boren wE e e 0080 omg/le L 3
Coliform, Fecal o MPN/100ml ' Cadmium £0.005" gy ‘
Coliform, Total — MPN/100ml Calcium 22 mg/l
Conductivity __ 995 umhos/cm Chromium £0.05 mg/1 |
Fluoride — mg/] Copper _0.02 fng/ 1 1
Hardness, Total ——— mg/1CaCO, fron Q_OZ____ mg/]
; én, Ammonia _£0.05 mg/l. Lead _<_O.L mg/1
;!Zen, Nitrate _O(& mg/| Magnesium _6_4____ mg/]
Nitrogen, Nitrite . —  __mg/} Manganese £0.01 mg/1
Oil & Grease 1.2 mg/1 Mercury £0.2 ug/l
pH 775 Units Nickel £0.04 mg/]
Phosphorus, Ortho o 0.04 mg/l — /"f Potassium &S mg/]
Phosphorus, Total ©__0.04 mg/s1 o  Selenium £0:005  mg/I
Solids, Total Dissolved _ 505  mg/l ' Silica | _—  mg/}
Solids, Total Suspended 2.0 mg/] ‘ Sodium _3% mg/1
Sulfate | 160 mgy I Vanadum . . mg/l
Sulfide - —  _mg/l Zinc <£0.005 mg/ 1
Turbidity __________NU Iren (Diss.) €90.05 _ mg/l
TN 0.18 mg/1 Meclybdenum <0.2 =g/l
Tctal Caticns 9.58  meq/1 Silver £0.01 =g/l
Tctal Anicns 9.54 meq/1
i
. : Respectfully submitted ﬁ{(.,/ g // ”//;"»//Vw/h/{’y gl
Analyst: Dn, S 4 ,/0/» Mit ’
/

Certified Environmental Laboratory



CERTIFICATE OF ANALYSIS

!

L STANDARD LABORATORIES,INC.

%O. Box 1140, Huntington, Utah 84528 801-653-2314 Leb. No. 8593
Client: ANDILEX RESOURCES Sample ID:  yELL #1 e Reca  10=1-8
~ TOWER DIVISION -  Deie Sempled —30786
PO BOX 902 o . ‘
PRICE, UT 84501 : ST . Time Sempled
———— = —— e e e S
Acidity _£1.0  mg/1CaCO; .. Aluminum o - . mg/]
Alkalinity, Total _ 612  mg/1CaCO, Arsenic “»":"# \"“&: £0.001 mg/1
Alkalinity, Bicarbonate 747 mg/1 QaCO{HCO %J Barium o * £0.1 mg/!
Alkalinity, Carbonate _£1.0 °  mg/1CaCO;, Berylium | -— mg/l
o Chlofide e 22232 mig/) s e @-,*Boronk.,%w-~nwwﬁ - 06, — g lear
Coliform, Fecal ___ MPN/100ml Cadmiumb ) mg/1
Coliform, Total —__ MPN/100ml Calcium mg/1
Conductivity _ 3200 umhos/cm Chromium _<__O_Q_5_____, mg/1
Fluoride _ mg/l Copper __9_0_2____._ mg/1
Hardness, Total ____ mg/1CaCO; Iron —0.06  mg/l
trogen, Ammonia _£0.05  mg/l Lead __<_Q__0__5___ mg/1
Nitrogen, Nitrate _0.10  mg/1 Magnesium 237 mg/}
Nitrogen, Nitrite _—  mg/l Manganese _0.01  mg/l
Oil & Grease _ 1.6 mgn Mercury v ‘_0_2,___/ ug/|
pH _7.00 _ Units Nickel £0.04  mg/l
Phosphorus, Ortho _0.07  mg/I Potassium _16.,1  mg/l
Phosphorus, Total _0.07 _ mg/l Selenium <€0.005  mg/I]
Solids, Total Dissolved _ 1923  mg/) Silica mg/|
Solids, Total Suspended _950.0  mg/i Sodium - 97 mg/1
Sulfate - ' 740 : mg/1 _ . o }\ilanadium”: B mg/1
Sulfide mg/1 Zinc 0.010 mg/1
Turbidity NTU Iren (Diss.) €0.05 mg/1
TN 0.18 mg/1 Mclybdenum £0.02 mg/l
Tctal Caticns 34.82 meq/1 Silver €0.01 mg/1
Tetal Anicns 34.78 meq/1
[ _

l[ Respectfully submitted %‘/@My&w

- Y
Analyst: ﬂn, (f/éﬁ /fl L 2AAT
. 77

Certified Environmental Laboratory



ANDALEX

RESOURCES, INC.
Tower Division

MEMORANDUM

TO: DOGM, General Inspection, File
FROM: Michael W. Glasson

SUBJECT: 1986 3rd Quarter Water Monitoring

WATER MONITORING 3RD QUARTER, 1986

7-1 No Flow
. 8-1 No Flow
S18-1 No Flow
18-2 No Flow
18-3 No Flow
18-4 No Flow
$25-1 No Flow
25-2 No Flow
Well #1 Not Sampled



o ANDALEX
=  RESOURCES, INC
Tower Division

MEMORANDUM

—— — — — = — — = — -

TO: DOGM, General Inspection, File

FROM: Michael W. Glasson

SUBJECT: 1986 2nd Quarter Water Monitoring

WATER MONITORING 2ND QUARTER, 1986

7-1 No Flow
8-1 No Flow
S18-1 No Flow
18-2 No Flow
18-3 No Flow
18-4 No Flow
S25-1 No Flow
25-2 No Flow
Well #1 Analysis Attached



- CERTIFICATE OF ANALYSIS

STANDARD LABORATORIES,INC.

Box 1140, Huntington, Utah 84528 801-653-2314

Lab. No. 3287
Client:  ANDALEX RESOURCES Sample ID:  yELL # | DeseRed 030016
Al Sampled 7
5&?&5(’&23? 84501 E {/ ::: s.m;u
Acidity ' — mg/1CaCO, Aluminum ——mg/l
Alkalinity, Total —mg/1CaCoO, Arsenic —_—  mg/Il
Alkalinity, Bicarbonate ——mg/lCa CO,~ - Barium - mg/l
Alkalinity, Carbonate - . mg/ICaCO, I . . Berylium . = . .. — mg/l
Chiloride ‘ — mg/l ~ Boron —_— mg/l
Coliform, Fecal —_ MPN/100ml - Cadmium —  mg/!
Coliform, Total _ MPN/100ml Calcium - mg/l
Conductivity — _umhos/em Chromium —_ mg/l
Fluoride _ mg/l Copper - vmg/ 1
Hardness, Total ____ ___ _mg/ICaCoO, Iron ___Q_L mg/1
I'gen, Ammonia — —_mg/l Lead _____ mg/1
Nitrogen, Nitrate — mg/] Magnesium - mg/l
Nitrogen, Nitrite — mg/l Manganese - - mg/l
Oil & Grease —  mg/l Mercury —_— ug/]
pH e——ee—Units Nickel —  mg/l
Phosphorus, Ortho R .____ mg/1 Potassium —_—— mg/l
Phosphorus, Total ‘___ mg/| Selenium - __mg/l
Solids, Total Dissolved ___— mg/1 Silica —  _mg/l
- Solids, Total Suspended " " 7 " emwg/ln vt T T T " Sodium”T T Tt mg/l
Sulfate . mg/] Vanadium —_—  _mg/]
Sulfide : — mg/l Zinc —  mg/l
Turbidity — _ NIU

—

Respectfully submitted Af/}afﬂf’/' /}\// ki)

° - ~

/ /

. "CertUTed Environmental Laboratory



ANDALEX

RESOURCES, INC.
Tower Division

MEMORANDUM

TO: DOGM, General Inspection, File
FROM: Michael W. Glasson

SUBJECT: 1986 lst Quarter Water Monitoring

WATER MONITORING 1ST QUARTER, 1986

7-1 No Flow
8-1 No Flow:
$18-1 Analysis Attached
18-2 No Flow
18-3 No Flow
18-4 No Flow
$25-1 No Flow
25-2 No Flow
‘ Well #1 Analysis Attached



CERTIFICATE OF ANALYSIS

AE STANDARD LABORATORIES,INC.

Analyst: Z\

e EARrs N S s N

Respectfully submitted S

/.Box 1140, Huntington, Utah 84528 801-653-2314 Lab. No. 8061
_ . o 5-14-86
Client: TOWER RESOURCES Sample ID: § 18-1 Date Recd
P.0. BOX 902 Date Sampled 3-13-86
PRICE, UT 84501 e Sampid
=
Acidity mg/1CaCO, Aluminum o mg/l
Alkalinity, Total mg/1CaCQO, Arsenic < 0.001 mg/]
Alkalinity, Bicarbonate - 'mg/1CaCO, Barium i < 0.1  mg/l

» Alkalinity, Carbonate mg/1CaCO, Beryllium - mg/l”

- C\hfor;dewWWLﬂ ki *”_;__\__)mg/r’ R PUREE | *Boron\ e e ‘__0._9__6__ rhg)l T
Coliform, Fecal _ MPN/100 ml Cadmium < _0.005  mg/l
Coliform, Total MPN/ 100 ml Calcium mg/l
Conductivity umhos/cm Chromium £ 0.05 mg/l
Fluoride mg/!| Copper £ 0.02 mg/ 1
Hardness, Total mg/1 CaCO, Iron 0.06 mg/]
Nifzogen, Ammonia mg/| Lead | mg/!|
l&gen, Nitrate mg/| Magnesium mg/1
Nitrogen, Nitrite mg/| Manganese 0.02 mg/1
Oil & Grease <95  mg/l Mercury < 0.2 ug/1
pH Units Nickel mg/|
Phosphorus, Ortho mg/1 Potassium —  mg/l
Phosphorus, Total mg/] Selenium £.0.005 _ mg/l
Solids, Total Dissolved mg/| Silica mg/1
Solids, Total Suspended mg/!1 Sodium mg/!

- Sulfate - i mg/1 Vanadiuiri - - mg/l
Sulfide mg/] Zinc < 0.005  mg/l
Turbidity ™~ NTU Iren (Diss.) £ 0.05  mg/l

*NO "PLAIN" BOTTLE RECEIVED

Certified Environmental Laboratory




c-

CERTIFICATE OF ANALYSIS

‘}g STANDARD LABORATORIES.INC.

. ox 1140, Huntington, Utah 84528 801-653-2314 Lab. N 8060
. 0.

5-14-86
-13-86

. . +* R .
Client:  TOWER RESOURCES Sample ID:  wELL #1 - . DesRecd

. ; Date Sampled 3
PRICE, UT 84501

Time Sampled

Acidity __ mg/ICacO, | Alumnum _ mg/l
Alkalinity, Total — mg/lCaCO, Arsenic I <€ 0.001 = mgyl
Alkalinity, Bicarbonate —  mg/1CaCO, - Barium ; ' <0.1 mg/]
Alkalinity, Carbonate — mg/l1CaCO, ' Beryllium ' Y _mg/I®
T ChloRde T T T e e g T e R SR T T T T T AR 05T mg /T T
Coliform, Fecal ____ MPN/100ml Cadmium - £ 0.005  mg/l
Coliform, Total _ MPN/100ml : C_Jalcium -_— mg/]
Conductivity __ _umhos/cm Chromium €0.05  mg/l
Fluoride — mg/l Copper £.0.02 _ 'rr;g/ 1
Hardness, Total ____ _ mg/1CaCO; Iron _LZ_/_ZL___ mg/1
en, Ammonia _  mg/l Lead - mg/l -
Nitrogen, Nitrate —  mg/l Magnesium - mg/l
Nitrogen, Nitrite — mg/l Manganese _0.27  mg/l
Oil & Grease L0.5  mg/l Mercury <0.2 _ ug/l
pH — Units Nickel - mg/l
Phosphorus, Ortho co  _mg/] Potassium —  mg/}
Phosphorus, Total —  _ma/l Selenium €0.005  mg/l
Solids, Total Dissolved —  mg/l . Silica —  mg/l
Solids, Total Suspended - _ma/l Sodium - mg/l
Sulfate - : - mg/t Vanadium " L T mg/]
Sulfide : —  mg/l Zinc _0.100  mg/I
Turbidity __ __NTU Ircn (Diss.) 13.98 mg/1
*ijc '"Plain' bertle raceived
o

- Respectfully submitted Q«: \%Ar*

~ .. {
Analyst: / AR By

Certified Environmental Laboratory




LABORATORY, INC.
Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

TOWER RESDURCES

202

BOX
uT

F.o.
FRICE,
24501

SAMFLE: WATER SAMFLES RECEIVED &-14-383 FOR

Sig-= meS—1
s-2-55 F-17-85
.i ditw as Calll ms /1 SM40% 14,80 4, 40
Atkalinity,Catls me/1 ZM403 1.0 5064
ammonia. NHI-N me/1 SM417F R O3

Arsenic. As {(Tot) ma/l SMz04 L0l L. 001
Barium, Fa (Tat) ma/1 SMIZ0ZA « 04 .o

Bicarbonate,HOOE ms/1 ZM403 4&1 .20

Bouron as B Total ma/1 SM4044 277 I

Cadmium.Cd (Tet) ma/1 SM304 L0011

Calcium, Da me/1 SMIO0ZA @1.20 AL B0

pending our written approval as a mutual protection 10 clients, the publhic and ourselves.

Carbonate as CO3 ms/1 SM403 .01 —. 01
Chioride. ©1 ma/1 SHAOTA T.T 7.8
Chromium.Cr (Tot) ma/l SMI02A L Q003 . 001
Conductivity umhas/cm SMZOS 1,950 2. 180

DATE: OR/24/85
CERTIFICATE OF ANALYSIS

250084675

ANALYSIE.

2E.00 500

g Lo
Pl

<. 01 .01
.00l <, 0]
01
290,40 5420
. a24
<, 001 L, 001
127,40 ZE4 .00
.01 .01

216

L0z . 004
R fail 8 7400

Al reports are submitted as the confidental property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them , is reserved




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CiTY, UTAH 84115

PHONE 466-8761

FAGE: 2
CERTIFICATE OF ANALYSIS

S15-3 5251 FO-1 Fh
S-2-50 7-17-55 72555 7-25-85

Coprer, Tu (Tot) ma/1 SMI0ZA .02 <L 0 .02 .02
Fluoride, F m=/1 SM41ZR <.01 e .1 1,02
Iron, Fe (DOis) ma/l SMI0IA L 0E 02 L0 TL 02
Igen, Fe (Tot) ma/l SMI0ZA S -0 ‘ .14 L1
Lead, Fb (Tot) mse/1 SMI0ZA L. 001 L0001 L 001 L. 001
AL 40 EEE L EO DhE 40

Magrnesium, Mz ms/1 SMI0OZA 167,50 1=

. S PR e ey 74
Manoanese.Mn (Tot) mel ZMIOIZA .03 O D o T . 72

Mercuryy, Ha ma/l SMIZ0A L0002 L. QOO0 Sl D0O0E . D00Z

Molvhdenum Mo Tot.ms/]EMI0E0 007 <. 007 L 007 A 07
Mitrate, NIZ-M mz/1 SM4LSC . &0 JEPRC s .10
011 and Grease ma/l SMHOZC el .l I | e
Fhosrhate FO4-F Ortho ma/l .01 .01 L0l .01
Fhosphate FO4-F T.me/1 SM4Z40 O .01 . .01
Fotassium, K ma/] SHMIOZAS .40 Zl.10 44,70 &HOL 00
Delenium,. Se Tolt. me/l SHMI04 L0001 . 001 o id . Q0]
Silver, Az (Tat) ma/1 SMIOZA L0011 L0 .01 L0001
fE.i ums Ma ma/l ZMZI0OZA o4, 00 e, 00 177,00 445,00

Al reports are submitted as the confidental property of chents. Authorizauon for publication of our reports, conclusions, or, extracts from or regarding them , i1s reserved
pending our written approval as 3 mutual protection 10 chents, the pubhc and ourselves.




Sulfates
Sus
Tatal

T‘.-—u

Zincs

e

=04 me/1 SMAZLD

pended Solids me/1 M ZO2D

Mis. Salids me/sl SHIOYR

Eieldahl Nit.rem SHM4ZO0G

Zn (Tol)

mea /1

SM4EE

Hnits

AV reports are submitted as the confidental property of chients.

pencing our written approval as & mutual protection 10 c.-eénis, the public and ourselves.

PHONE 466-8761

[NERAR]

LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

FAGE: 2
CERTIFICATE OF ANALYSIS

S2E—-1

7-17-85 72585 T-2o-85
L0 1,210 2,730
F.0 12.0 14.0

2150

L Oh .01 .05
T. Q0 . J04& L4871

7. &0

Authorizatior for publication of our reports, conclusions, or, extracts from or regarding them, 5 reserved




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

DATE: Q9/24/785
CERTIFICATE OF ANALYSIS

FORD CHEMICAL LABORATUORIEE
EBALANCE ZHEET FOR SAMPLES (1) 518-32 o-2-285

CATIONS ma/sl mea/

1,200 4,551
167,200 13,974
« OO0 » OO0

Calcium, Ca ma/l
Masnesium,. Ms ms/i
Iron,. Fe (Ois) ms/]

Temlium, Na ms/1 ZMI0ZE8 24,000 2. A4
I;‘ass ium.  oma/l SMI0ZA . 400 . 240

A NI ONZ ma /1 me=a/1

Carbonate as O3 ma/l =M40R ‘ < QO L D00
Bicarbonate,HCOZ me/1 SHM40Z a1 200 7.5E4
Sulfate, S04 mz/Sl SM4ZAD 1350, 40
Chloride, 1 ma/1 ZM4AO7A 1. 120
Nitrate, NIZ-N ma/1 SM41ZC L0010
Afoidity as Callz ms/1 SM4OL 14,200 1.231

EALANILDE INFORMATION

CATIONS:

AT ON=:
TOTEL:
DIFFERENCE:
SIGMAR

All reports are submitted as the confidental property of chients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved

pending our written approval as @ mutual protection to ciients, the public and ourselves.
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LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

DATE: O%/24/25
CERTIFICATE OF ANALYSIS

S5-002875-02

FORD CHEMICAL LABORATORIES

BALANCE SHEET FOR SAMFLE: (2) S25-1 7-17-25

CATIOMNS

f
=]
i1}
~
=
i
Ei]
.
—

Calcium. T2 masl SMI03A 145,200 0.42%
Masnesium. Mg ma/} : 1E3. 400 15,085
Iron. Fe (Iis) mse/1 alsls L Q00

Sadium. Na ma/1 SHXN ST 000 SLEAT
assium. F me/l = 1. 100 L

A NI ON=Z= ma/l mea/ ]

Carbonate as D02 ma/l ZM4OZ slsle] L 000
Bicarbaonate,HCOOE marsl SMA4OZ ALT L ER00 i, 124
Sulfate,. S04 ms/l SM4ZED L
Chlaride, ©1 ma/1 SHM4074

Nitrate, NIZ-N ms/1 SM4130
Aeidity as CalZ0z ma/1 =ZM402 42,400

EALANMNCE INFORMATION

CATIONS: 27,87
ANIONE: 27 .75
TOTAL: Sh. AT
DIFFERENCE : L O
SIGMAS L0001

Afl reports are submitted as the confidental property of chients. Authonization for publication of our reports, conclusions, or, extracts from or regarding them , s reserved
pending our written approval as 3 mutual protection to chents, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

DATE: O%/24/85
CERTIFICATE OF ANALYSIS

SE-002L75-02

FORD CHEMICAL LABORATORIES
EBALANCE SHEET FOR SAMFLE: (Z) PO-1 7-25-55

VA mearsl

[y

ZATION

Calcium. Da ma/1 SHI0IA 122,400 &L 108

. ; g TS R VA B e = =
Magnesium, Ma ms/1 SMI0Z4 2EE. 600 21,599

Iran, Fe (0is) me/1 SMIOS5A O30 L 001
Sadium. NMa m=a/1 SHMI0ZA 177 .000 7,700
assium. K ma/1 SMIOZA 44,700 1.143

A NI ONNE ma/l mea/l

Carbonate as U002 me/l SM40OZ D00 - Q00
Bicarbonate . HCOOZ ms/1 SM403 2E0. 400 4,753
Sulfate. S04 me/l SMA4ZLD 1310.000 27.274
Chloride. T ma/1 SMAO7AH W, 700 2. 72
Nitrate, NOZ-N mz/1 SM41zC TOPED L 06

Acidity as Calldd ms/1 SHM402 23,000 1.714

EALANLDCE INFORMATI OHN

CATIONS:
ANTONZ:
TOTALL:
DIFFERENCE:

S IGMA

All reports are submitted as the confidental property of chents. Authorization for publication of our reports, conclusions, or, extracts from or regarding them , is reserved
pending our written approval as a mutual protection to ciients, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

- DATE: O%/24/25
CERTIFICATE OF ANALYSIS

EE-008675-04

FORD CHEMICAL LARORATORIES
BALANCE SHEET FOR SAMPLE: (4) PO 7-25-85
AT I ONESE mal/l mesa/1

Calcium, Ca me/1 SMI0OZA 264000 12,174
Magnesium. Ma ma/1 ZMZ0ZA Sé&b 400 Qb 524
Iron, Fe (ODis) me/1 SHI0Q2ZA - D00 ylels]
Sodium, Ma me/1 SMI0EA 445, 000 20,222

assium. K ma/ll SMI0QZA &0, Q00 1.%9354

i

A KNI ONS m=/1 meg/1

Carbonate as CO8 me/l SH4AO0S . OO0 . 000

Bicarbonate,HOOZ ma/1 SH403 L300 v, 123
Syl fate. S04 me/1 ZM4ZED « OO0 &1.,003

Chlorides C1 oma/1 SH407A 214,000 & 02
Mitrate, MOZ-N ms/1 SM4120C « 100 . OO2
Aocidity as Calld mas/1 SM0Z 7. 200 4,954

EAaLANLIDE INFIODRMATTI ON

CATIONS:
ANTONG:
TOTAL:
IIFFERENCE:
SIGMA:

All reports are submitted as the confidental property of chents. Authorizauon for publication of our reports, conclusions, or, extracts from or regarding them, is reserved
pending our written approval as @ mutual protection 1o cirents, the public and ourselves,
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LABORATORY, INC. Clntorn ~
Bacteriological and Chemical Analysis o %255!11‘:25 (‘Jn‘c'
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115 DATE: QOn/29/35
’ PHONE 466-8761

TOWER RESOQURCES

F.O. BOX 20z CERTIFICATE OF ANALYSIS
FRICE, UT SE-00&ESS
24501

SAMFLE: SFRING WATER SAMPLE S-25 COLLECTED 4-8-85 RECEIVED
4—-17-23 FOR ANALYSIS.

RESULTE

Acidity as Catll me/1 SM40Z 74,00
Alkalimity, Zalla ma/1 SM403 40

ﬂ.:-nia: NHZ-N ma/1 SMa417C < 05

Arsenic, As (Tot) ma/1 SM204 L0001
Barium, Ba (Tot) ms/1 SMI0ZA e 05
Ricarbonate. HOO3I mae/1 SM403 498,00
Boron as B Tatal me/1 SM4044 o oz0
Cadmivm,Zd (Taot) ma/1 ZME04 . 001
Calcium, Ca ma/1 SMI0ZA 104077
Carbonate as Q032 ms/1 SHM403 C.01
Chlorides 1 ma/1 SM4074 SE.L0
Chromium.Cr (Tot) ms/1 SHM2Z0Z2A CL.001
Conductivity umhos/om SMZOS 1,590

All reports are submitted as the confidental property of clrents. Authorization for publication of our reports, conclusions , o7, extracts from or regarding them , is reserved
pending our written approval as a mutual protection 1o ciients, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115 FAGE: 2

PHONE 466-8761

RESULTS CERTIFICATE OF ANALYSIS

Coapper, Cu (Tot) ma/s/l SMIO0ZA .01
Fluoride, F ma/l SM413ERE . 3
Iron. Fe (Dis) ma/1 SMI0ZA <.01
Iron, Fe (Tot) me/1 SMI0ZA - QA
Lead, Pb (Tot) ma/1 SMI0Z2A L.001
Magnesium, PMa ms/1 SMI02A4 107.53

‘manesevﬂn (Tot) mal SHIO0ZA .01

Mercury, H= ma/l SMIZO0A . D005
Malvbdenum Mo Tot.ms/1SMI0E0 . QO

Mitrate, NO3Z-N ma/1 SM412C .50
il and Grease ma/1 SMI03EC Tl
Fhosphate FO4-F Orthoe ma/l « O&
Fhosphate FO4~F T.ms/1 SM4Z4G 01

Fotassium, K ma/sl SMIZOZA 12,20

Tot.e ma/1 =ZMZ04 .01

Selenium, =

m

Siltvers, Aa (Tot) ma/l SMIOEA L0001
Soadiums. Na ma/1 SHMZO0Z2A 47 .25

All reports are subrmitted as the confidental property cf clients. Authorizaton for publication of our reports, conclusions, or, extracts from or regarding them, s reserved
pending our written approval as a mutual protection to chenis, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115 FAGE: =

PHONE 466-8761

RESHULTES CERTIFICATE OF ANALYSIS

Zulfate, S04 ma/l SME24L0 4
Suspended Solids ma/1 SM 209D 17.0
Total Dis. Solids mx/1 SMIZ09E 1,040
Tetal Eieldahl Nit.rem SM4204 13
Zinc, Zn (Tot) ma/1 SMIOZA L. 005

PH Units SM4Z3 7.20

INE.

All reports are submutted as the confidenta! property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them , 15 reserved
pending our written approval as a mutual protection 10 ciienis, the public and ourselves.

.




FORD CHEMICAL LABORATORIES

BALANCE SHEET FOR SAMFLE

CATIONSES

Calcium: Ca ma/l SMIO03A
Magnrnesium. Ma ma/1 SMI0ZA
Iron, Fe (LOis) ma/1 ZM20ZA4A
Sodium. Na ma/1 SMI0Z2A
Fotassiums K ma/1 SMI0OZA

ANTITONSZ

LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115 DATE: OS/29/25
PHONE 466-8761

250064535 ~01

CERTIFICATE OF ANALYSIS

(1) RESLULTES
ma/ 1 mea/l

10&.770 . EED

107.520 oL, e45

Eelelal Esisle)

47 .250 2055

12,200 ol
ma/l mealsl

l! bonate as CO3 ma/l SM40Z . OO0 L Q00

Sulfate, S04 mas/l SM4ZeD
Chlorides, C1 ma/1 SM407A4
Nitrate, NOIZ-N me/1 SM41oC

CATIONS: 16,543
AMTONZ: 14,4324
TOTAL: SR.RTY
[NIFFERENCE: . 107

SIGMA: LDOE

Bicarbonate,HIDZ ma/l SM4O0E 45=, 000

Acidity as Caloz me/1 SM4O0Z 74,000

4=, 000
=L 000

2500

[y R A

EAaLANLCE INFO2ORMATTION

All reports are submitted as the confidental property of chients. Authonzanon for publication of our reports, conclusions, or, extracts from or regarding them , s reserved
pending our written approval as @ Mutual protection 10 cuents, the public and ourselves. .




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

DATE: 08/26/85

CERTIFICATE OF ANALYSIS

TOWER RESOURCESD

P.0O. BOX @02 e i
FRICE, UT 85-0084676

24501

SAMPLE: WATER SAMPLE FO-2Z COLLECTED &-9-85 RECEIVED £-16-53 FOR

ANALYZIZ.
~< ’,\-,‘, \
= dEeceinen
T T N L N N N R N N N S N NN I S —marrnene mmmm s AU-G%S E;EE
Cvanide Cn tot.ma/1 EPA 425.1 . Q02 :
FQn::cl pem SMI10R <001 @56321‘ 33250111’1:25 ;ﬂnc-

ICAL LABORATORY, INC.

FDRD I

All reports are submrtted as the confidental property of chents. Authorizaton for publication of our reports, conclusions, or, extracts from or regarding them , is reserved
pendirg our wr.tten approve! as a mutual protection 1o cirents, the public and ourselves.




LABORATORY, INC.
Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

#*TOWER RESOURCES INC
ATTN: ALLEN EMMEL
F.Q. BOX 902

PRICE, UT 24501

pending our written approval as @ mutual protection to chents, the public and ourselves.

it JPRUE NN
& '““*L 'v-e-"-‘.‘r‘- H

Nov 111655
m’nﬁwr ) 4:&?5&3,«'.

DATE: 11/07/85

CERTIFICATE OF ANALYSIS

25-009710

SAMPLE: WATER SAMFLES RECEIVED 10-Z5-285 FOR ANALYSIS.
WELL #1 525-1
10-17-85 10-14~-355
Acidity as CaCOZ ma/1 SM4OQZY 15. 460 3,90
.:al inity.Calls ma/1 =M403 298 340
Ammonia, NHZ-N me/1 ZM417F « &S <.01
Arsenic, As (Tot) ma/l SMI04 <. 001 <. 001
Barium,. Ba (Tat) ms/1 SMI03ZA O3 - 05
Bicarbonate,HCOZ ma/1 SM403 FE3. 60 52,80
Boron as B Total ma/1 SM404A . 370 - 400
Cadmium.Cd (Tot) ms/1 3SM304 <. 001 <. 001
Calcium, Ca ma/1 SMIOZA 41,40 181.60
Carbonate as CO3 m=/1 SM40Q3 .01 <. 01
Chloeride, C1 ma/1 SM4G7A 110 S1l.1
Chromium,CZr (Tot) ms/1 SM203A . 023 <. 001
Conductivity umhos/cocm SM205 1; &64 2,000

All reports are submitted as the confidental property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved




PHONE 466-8761

LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

WELL #1 525-1

10-17-8% 10-1&-85
Copper, Cu (Tot) ma/1 SMI03ZA .05 .02
Fluoride, F ma/1 SM41ZB .20 - 35
Iren, Fe (Dis) ma/1 SMZ03ZA .04 <. 01
Iron, Fe (Tot) ma/1 SMI03EA 111,30 . 0%
‘d, Fbh (Tot) ms/1 SM3I03A L0017 <. 001
Magnesium, Ma m=s/1 SMI0ZA 197,30 120,00
Manganese,Mn (Tot) m=1 SMI0OZA 1.04 .02

Mercurvy, He ma/l SMIZ0A
Molvbdenum Mo Tot.ma/15MI03C

Nitrate, NO3Z~N ma/l1 SM412C

[43]
]

il and Grease ma/l1 SMS02C

Phosphate FO4-F Ortho ma/1
Fhosphate FO4-P T.ma/1 SM4Z24G
Fotassium, K ms/1 SM303ZA
Selenium, Se Tot. ma/1 SMZ04
Silver. A (Tot) me/1 SMI0ZEA

F"dium, Na ma/1 SM2I02A

All reports are submitted as the confidental property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved
pending our written approval as 3 mutual protection to clients, the public and ourselves.

<, 0002

. 040

.03

1-&'

<. 01

14.02

<. 001

<. 001

76000

<. 01

10.466

<.001

<. 001

4%5. £0

FAGE: 2

CERTIFICATE OF ANALYSIS

85-007710




\

Sulfate.
Total Solids ma/l
Tetal Kieldahl Nit.eppm
Zinc, (Tet) ma/l

. Units SM4Z3

LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

WELL #1 S25-1
10-17-85 10-146-85

e v v o S o et e i S o ke it i S S S S M it S S e e Sy Sy e o e et e S e

S04 ms/1 SM4AZED &S6 _ 733
=EMZ0¥B 1,272 1,5%0

SM420A . 85 <. 01

SM2032A 4.720 . 024

&, 05 7.73

FORI CHEMICA

FAGE: =

CERTIFICATE OF ANALYSIS
35-009210

All reports are submitted as the confidental property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved
pending our written approval as 8 mutual protection to chents, the public and ourselves.




FORD CHEMICAL LABORATORIES

BALANCE SHEET FOR SAMFLE: (1) WELL #1

CATIONSGS

Acidity as CaCOz ma/1 SM402Y
Calcium. Ca ma/1 SM3I03A
Magnesium. Ma ma/l1 SM3I03IA
Iron, Fe (Dis) ma/1 SM30ZA
aacdium,. Na ma/l SM3I0Z
tassium. K ma/1 SMI03ZA

ANTITONRESE

Carbonate as 02 ma/1 SM403
Bicarboanate.HCOZ ma/1 SM40OZ
Sulfate, S04 ma/1 SM4ZED
Chloride. 1 ma/1 SM40O7A
Nitrate, NO3-N me/1 SM4L12C

EALANCE INFORMATION
22,125

22,724

CATIONS:
ANTONE:

TOTAL: 44,349
DIFFERENCE: LS5
=IGMA: L0133

LABORATORY, INC.
Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

10-17-85

ma/l

15, &00
41.&00
197.300

. 040
7&. Q00
14.020

ma/l

. D00
SEEL 600
656,000
110,000

« 230

DATE: 11/07/3%5
CERTIFICATE OF ANALYSIS

85-00%210-01

mea/l

. 154
2.076
14,228
. 001
T304

. 258

mea/l

L OO0
S.¥eR
13,658
.10z
. 000

All reports are submitted as the confidental property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved
pending our written approval as a mutual protection to clients, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

DATE: 11/07/285

CERTIFICATE OF ANALYSIS

285-009210-02

FORD CHEMICAL LABORATORIES

BALANCE SHEET FOR SAMPLE: (2) 825-1 10-14-835

CATIONS . ma/1 mes/1
Acidity as CalldZ ma/1 SM40ZY 23,900 . 339
Calcium,. Ca ma/1 SM30324Q 181.600 ?.062
Masnesium, Ma ma/1 SM3I0ZEA 10,000 15,628
Iron, Fe (Dis) me/1 SMI0ZA . 000 - 000
mium, Na ma/1 SM20ZA 45, 00 1.984
assium, K ma/1 ZM203ZAQ 10,460 - 273
ANTIIDONGS ma/1 meea/l
Carbonate as CO2 ms/1 SM403 - 000 . 000
Bicarbonate, HZOZ ma/1 SM4032 92, 800 10,804
Zulfate, S04 ms/1 SMAZ6D 33.000 13.261
Chloride, C1 ma/1 SM407A 21.100 577
Nitrate, NOZ-N ma/1 SM413C 1.7Q00 023

BEALANLCE INFORMATION

CATIONS: 27 . 2346
ANIONE: 26570
TOTAL: 24,256
OIFFERENCE: CH P2
SIGMA: . 005

All reports are submitted as the confidental property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved
pending our wnitten approval as @ mutual protection 1o chents, the public and ourselves.




TOWER RETSOURCES

F.o. w02
FRICE,
24501

BOX
uT

WELL #1 WATER
FOR ANALYSIS,

SAMFLE:

Acidity as CallZ ma/l SM40O2

'lz:al inity, Caliz me/1 SM40OER

Ammonis. NHI-N mssl SH417C

As (Tot) me/1 SM3I04

Arsenics

Barium. Ba (Tot) masl SMI0OZIS

Bicarbonate, HODOZ ma/1 SHM4G3

Sdoron o as B Total msld

Cadmium, Sd (Tat) me/l SHI04

Catoium. Ca masl SHIO36

Carbonate as GO mall SM40OE

Chlaride. O ma/sl SHM4O0748

Chromium, O (Tot) masl SMI0EH

Conduoctivity umhos/com SHZOD

All reports are submitted as the confidental property of clients.

LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

SAMFLE

€.

DATE: QZ/13/85

CERTIFICATE OF ANALYSIS

SD-0054%4

COLLECTED 1-235-85 RECEIVED 1-Z20--3

i

RESULTE

]

133000

.01

—y
[
o

Ealscs

Ty 200

Authorization for publication of our reports, conclusions, or, extracts from or regarding them , is reserved

pending our written approval as a mutual protection to clients, the public and ourselves.




i

N\

CopPer, (Tot) mell
Flucride,
Iran, SMZ0ZA P A
Iron,

I'.?d= Fb

Masnesium,

SME0EA 45

(Tot) mssl

Manganese.Mn

Meroury,

Molvbdenum as Mo

Mitrate.

NOES~M ma/1

Fhosrhate

Fhosphate FO4--F

Soddl ames

All reports are submitted as the confidental property of clients.
pending our written approval as a mutual protection to clients, the public and ourselves.

LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

RESULTS

SHMI0ZA OO0

SM4 1 SE el

SHME0EA 104

SHZ0ZEA 251.00

SHMT0Es RS

SMEZ0A <. OO0

me /] L. 001

SH41aC .l

SMEOZC Ll

ma/l O

a1 .02

SHMIROTA 15,10

SHZ04 .00l

SHE0EA L0010

150,00

FAGE: =

CERTIFICATE OF ANALYSIS
S5-0054724

Authorization for publication of our reports, conclusions, or, extracts from or regarding them , is reserved




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

FAGE: =

CERTIFICATE OF ANALYSIS
85-0054%4

RESULTS

=ulfate. S04 ma/1 SMAZED 500
Suspended Solids ma/1 SH 209D 7.0
Tatal Kieldahl Nitrosen me/) . LS
Tatal Solids ma/l Zs114

?"rn cs Zn (Tat) ma/l SMI0OZA 4,750

pH Units M43 b0

toree o e s s Smvee i esn oo (e ST s

FORDD CHEMICAL LABORATORY, 1NC.

All reports are submitted as the confidenta! property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved
pending our written approval as a mutual protection to clients, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

FORD CHEMICAL LABORATORIES

BALANCE SHEET FOR SAMFLE:

pEx

AT ION

Calcium: Ca ma/1 SMI0ZA 1322, 000

Maenesium, Ma ma/l SMI03A

Iron,. Fe (Dis) ma/1 SMIO2RA
Sodium, Na m=a/1 SMI0CEA

(.

AN T ONS

Carbonate as CO3 mse/1
Ricarbonate, HDOZ ms /1

!‘: assium. K masl SMI034

(1) RE=ULTE

ma/ 1

251,000
& 450

15,100

ma /sl

G O= D00

SHM403 L1 300

Sulfate. S04 ma/Sl SH4ZAD =00, Q00
Chliorides C1 masl SM4OT7H 14d ., 000

Nitrate, NOZ-N ma/1 SMH4180

Goidity as Calidl ma/]

EALANLCE I NF

CATIONZ:
ANTOND:

o
.
o =

U FY I N

bl

~J o

g et
~ g O

-
'

..,
§

A
.

TOTAL: 7273
DIFFERENCE: « S
ST - 006G

. D00

TO, 400

=Haoz

ORMATI OHN

LDATE: QZ/13/85

CERTIFICATE OF ANALYSIS

SE-0053474-01

mes sl

Ali reports are submitted as the confidental property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved
pending our written approval as a mutual protection to clients, the public and ourseives.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

ODATE: OA/25/85

CERTIFICATE OF ANALYSIS

TOWER RE

F.o. BOX 902 ]

FRICE, UT E5-007224
24501

SAMPLE: WATER SAMPLES COLLECTED 4-29-85 RECEIVED 5-16-85 FOR
ARALYESTE,

Hoidity as CeilZ ma/l =SM4OZ2 24,00 20,00 e e

R e U R S )T T R
‘::a-} imiteZallts mse/sl ZMA03 a2 214

: Pt B e v S &
Ammonia. NHIE-N ms/] SM4L4ITEF a0 . 0D L
Arsenic. As (Tol) mse/ 1 ZMI0L . 001 .00l

el udms CY oms/ ] SEEOEA - O . D

Ficerbonate: HIOS ms/1 SH4OE BES, OO0 IR, 00

Baran 2= B Total mssl SMAG4AA . 0473 o VI
<, 001 <L 001

FE.10 4. 40

Chromium. e (Tot) melt o L0l <L 001
. : - R R T 1 e 3 oy 2Ty
Conduotivity umbos/lom SMIZ0D 750 &S0

A'l reports are submitted as the confidentat property of chents, Authorizatuon for publication of our reports. conclusions, or, extracts from or regarding them , is reserved
pending our writlen approval @s @ mutual protect:or to coents, the pubhic and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
© SALT LAKE CITY, UTAH 84115

PHONE 466-8761

FAGE: &

CERTIFICATE OF ANALYSIS

SE-007226

Corpers D (Tot) me/1 ZMIOZA .01 .01
Fluoride, F ma/l SM41ZE T . ts
Iron, Fe (Dis) ma/1 SHMZ0ZA O . O
Iron: Fe (Tot) ma/l SMI0ZA 0% . 7
I"ad > b {Taot) me/1 SMI0ZA . QOZ . 001
Masnesium, Ma ms/1 SMI0EA L4070 £4.10

Mangansse.Mn (Tot) msl SMIZ0OZ4 .01 T.01

Merocurys, Hz ma/ll SHZZ0A <l D002 <L D002

Mo lvhdenum Mo Tot.oms/1TEMI0E0 . 004 . 004

Mitrate, MOIZ-N me/1 SM412C . 08 . O3

37 and Grease me/l SMIOZC 1.3 e

Friosphate PO4-F Ortho ms/l .01 .04

Frasehate PlO4-F T.oms/1 SM4Z4G .01 Q3

AL a0 D

-
1)
[
te
<l
M

1
™~
—
;

Seleniums. —e Tot. masl SMZOd 2.001 Ca01

Ti e, fAs {(Tot: ma/sl SME0EA <L, G010 L0010
Teetd g, M omms 1 F HEL 00 EEL 00D

All reports are submitted as the confidenta! property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them , is reserved
pending Our written approval as 8 mutual protecuion 0 clients, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

CERTIFICATE OF ANALYSIS

SL—007224

Sulfate. S04 me/1 SMAZED 122 11&

Suspended Salids ma/1 =SM 20¥D0 7.0 I

Tatal Dis. Zolids me/]1 SMZOYE 420 410
Total Kieldahl Nit.eem SM420A .20 .13

az ca Zm (Tot) ms/1 SMIOZA L0117 L 013

PH Lnits SMAZE 7,90 2. 00

FRATORY . INC.

All reports are submitted as the confidental property of chents. Authorization for publication of our reports, conctusions, or, extracts from or regarding them, 15 reserved
pending our written approval as 3 mutual protection to cirenis, the public and ourselves,




LABORATORY, INC.

Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761
DATE: OQO&L/25/725

CERTIFICATE OF ANALYSIS

SE-007224-01

FORD CHEMICAL LABORATORIES
BALANCE SHEET FOR SAMFLES (1) 7-1

CTATION= ma/ 1 mea/ 1

Calcium, Ca mall SMIOZA 75,100 2747
Maanesium. Mg ma/l SMICIA &4 T700 S.32E
Irons Fe (Ois) ma/1 SMIOZE =0 A sTeks
Sodium, Ma me/1 SMI035 SEL 000 1,454

I
e
&
“di

F‘(a seidm, F ome/sl ZME

Carbonate Zoms e -

SBicarbanat Zoma ¥ L

Sulfate, f meS 1 = 2580
SRR u STz ) AT
LA DA : - DR L0001
i COE omae/s ) SMAOR =4, 000 1.%%7

Al reports are submitted as the confidental property of clients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them , s reserved
pending our wr:tten approval as a mutual prctection to cients, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

DATE: OL/Z23/E85

CERTIFICATE OF ANALYSIS

ES-007 224602

FORD CHEMICAL LABORATORIES
BALANCE SHEET FOR SAMRPLE: (2) 124

AT I ONS ma/l mea/ ]

Calcocium. Ca ms/l o 74,400
Maanesium,. Mg ma/l MIEERIETAY &, 100
Iron. Fe (Dis) me/1 SMIOZA .0
Ma me/sl SOEA TG00

b
F" stasziums Fomasl SMI0IA e L00

Sodium

&I 0N = ma/ mEa ]

]
ar

L 00 L OO0

nx

53]

mas 1l SRANTE
ma/1 SMdlac
ma/sl ESM40s

t1

g el b
154

E AL AaNDE INFORMATION

All reports are submtted as the confidental property of clients. Authorization for publication of our reports, conclusions, Or, extracts from or regarding them , s reserved
pending our written approval as 8 mutua! protection 10 clients, the public and ourselves.




LABORATORY, INC. 0CT 101235
Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE C.uor Aezaurces JIne.
SALT LAKE CITY, UTAH 84115

PHONE 466-8761
DATE: 1Q/0%/&55

———————————

CERTIFICATE OF ANALYSIS

TOWER RESOURCEZ

Foidn, BOX 902

PRI - SE~00% 152
FRICE, LT — 001

SaS0]

ECEIVED ¥-1%9-8T FUOR ANALYEZIS.

SAMFLE: WATER FROM CERTEMNIAL FPROJECT RE

fui e -

:
I TR
SRR DGR U

~
-
=
i
0
=
0
.
f

Al reports are submtted as the confidental property of chents. Authorization for publication of our reporis, conclusions, or, extracts from or regarding them, s reserved

pending our written approvai as 3 mutual protection to chents, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

FAGE: 2

CERTIFICATE OF ANALYSIS

SER-00viss

WELL #1

Copper, Cu (Tot) ma/1 SM230Z28 - 02
Fluoride, F mz/1 SM41ZR .21
Iran, Fe (Dis) ma/1 SMI0ZA .01
Irons Fe (Tot) ma/l SMI0OZS L0, 50

ds Fh (Tot) mas/l SME0ES LO1E

Masnesium,. Mz ms/! s, 7O
- B U e o g

Mansanese. M (Tat) mel = L e
Marcupw, Hz mall SRS LOTE
Malvbdenom Mo Tot.ms /1 SMEZ0L0 R R
. ‘e
[“i 10T 4R
R oo

Frhosphate FO4--F Grtho ma/l .l

Flhosehate FOI-F Toma/l

: P o A TR o D T R e G e
Petassium. Boms/l BHMIZOES 1L

All reports are submitted as the confidental property of chents. Authorization for publication of our reports, conclusions, or, extracts from or regarding them , is reserved
pending our written approval as a mutual protection to chents, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH B4115

PHONE 466-8761

FAGE: =

CERTIFICATE OF ANALYSIS

HE-OO9 182

ata

Sulfates S04 me/1 SMAZLD 540

Suspended Solids ms/1 SH 20910 142
Total DMs. Salids ma/1 SM2OFH 1,210
Total Eieldahl Mit.rrFm SM4Z0S L5

¢ - ; Ty g kg
.-l o, Z0 (Tot) me/’1 SMEOEH Ei St

4

pH Units SHd4:e3 S

g

FORFma CRERTOAL LARORATIRY

All reports are submitted as the confidental property of chients. Authonization for publication of our reports, conclusions, or, extracts from or regarding them , 5 reserved
pending our written approval as 3 mutual protection to chients, the public and ourselves.




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

OATE: 10/s0%/35
CERTIFICATE OF ANALYSIS

SE-00wioZ-01

FORD CHEMICAL LABORATORIES

BALANCE SHEET FOR =ZAMPLE: (1) WELL #1

-
In
—~
]
=
=
[}

ma /1 meadl

G im0
. 700

slels!

Catoium. Ca ma/ll
Mzanscium, Mg ma/
Irome Fe (I

;
£
Sodium., Ma ms/
L
[N

bta&asilJ;'g'xa

K O
rhonate

carbona

£

I
e
=t
iy
T

~
—

Calllvsd oms/s1 SM402

Eody L& NDE I'NMFORMAT I ON

All reports are submitted as the confidenta! property of chients. Authorization for publication of our reports, conclusions, or, extracts from or regarding them, is reserved
pending our written approval as a mutual protection 1o clients, the public and ourselves,

AN _/




3.3-2

3.3-2.1

3.3-2.2
3.3-2.2-1

3.3-2.2-2

3.3-2.2-3

3.3-2.3

3.3-2.3-1

Detailed Analysis of Coal Seams and Surrounding
Strata

Source of Data

Analysjs was performed on rib samples and core
samples obtained during the exploration activities
described in section 3.2, re Geologic Description
of the Mine Plan and Adjacent Areas, of this part
and Chapter. Results of these 2nalyses are listed
according to seam in Appendix E.

Analysis was performed by: Commercial Testing and
Engineering Company, 10775 East 51st Avenue, Denver,
Colorado 80239, and other commercial testing
laboratories.

Coal Seams

Pyritic, Marcasitic Content

Total Sulfur Content
See Appendix E.
Other Characteristics
See Appendix E.

tratum Immediately COverlying each Coal Seam to
be Mined

Lithology (See Figures IV-2 and IV-3)

Aberdeen Coal Seam (Castlegate "A") = -=w-e-emea-
overlying this seam is interbedded sandstone,
siltstone, and carbonaceous shales of the Aberdeen
Member of the Blackhawk.

Gilson Coal Seam - ~=---=-=----- overlying this seam
is interbedded sandstone, siltstone, and shale with
coal riders of the Kenilworth Member of the Blackhawk.

Lower Sunnyside Seam - ----==--=-=- overlying this
seam is interbedded sandstone, siltstone, shale, and
coal riders of the Sunnyside Member of the Blackhawk.

It should be noted however, that the immediate "“roof"

over each seam is a sandstone unit, over which is
found the silts, shales, and various coal riders.
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3.3-2.3-2

3.3-2.3-3

3.3-2.4
3.3-2.4-1

3.3-2.4-2

3.3-2.4-3

3.3-2.4-4

Pyritic Content (Laboratory Analysis)

Complete analysis of these strata has been
included following this page.

Potential Alkalinity (Laboratory Analysis)

Complete analysis of these strata has been
included following this page.

Stratum Immediately Underlying Each Coal Seam
Lithology (See Figure IV-2 and IV-3)

Aberdeen (Castlegate "A" Seam) =~===-=-=m-wee-
underlying this seam is basal sandstone of
Tittoral marine sandstone, the Aberdeen Sandstone
of the Aberdeen Member.

Gilson Seam ~====-e-ceeu-- underlying this seam

is interbedded sandstone, siltstone, shale, and
coal riders of the Kenilworth Member.

Lower Sunnyside Seam ------------- underlying
this seam is barrier beach sandstone, the Lower
Sunnyside Sandstone of the Sunnyside Member.

It should be noted however, that the immediate
"floor" below the seams is sandstone in the case
of the Lower Sunnyside and Aberdeen; and beneath
the Gilson Siitstone.

Pyritic Content (Laboratory Analysis)

Complete analysis of these strata has been included
following this page.

Potential Alkalinity (Laboratory Analysis)

Complete analysis of these strata has been included
following this page.

Clay Content (Laboratory Analysis)

Complete analysis of these strata has been included
following this page.
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II. LABORATORY ANALYSIS
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NTERMINATION (%)

&p?(paste)

Electrical Conductivity
@25°C (mmhos/cm)

Saturation Percentage

Calcium (meg/1)

Magnesium (meq/1)

Sodium (meq/1)

SAR

ESP

Calcium Carbonate Equiv.

Pyritic Sulfur
Particle Size Analysis
Very Fine Sand

Sand

Silt

Clay

Texture (USDA)

DETERMINATION (%)

?(paste)

ectrical Conductivity
@25°C {mmhos/cm)

Saturation Percentage

Calcium (meq/1)

Magnesium (meq/1)

Sodium (meq/1)

SAR

ESP

Pyritic Sulfur
Particle Size Analysis
Very Fine Sand

Sand

Silt

Clay

Texture (USDA)

LABORATORY ANALYSIS - LOWER SUNNYSIDE SEAM

Celcium Carbonate Equiv.

ROOF , .
DH-1 DH-5 DH-6 DH-6
55'7"-60'7"  407'-412' 1793'10"-1798'10" 1796'10"-1798'10"
7.0 7.1 7.7 7.6
2.2 3.2 1.2 1.1
30 27 29 34
14 19 1.1 1.1
12 23 1.1 0.62
2.0 3.8 10 9.8
0.55 0.83 9.5 - 11
-0.44 -0.04 11 12
14 18 20 15
67 68 75 78
22 17 12 11
11 15 13 11
sl s] sl s
FLOOR
DH-1 DH-5 DH-6
65'-70" 418'2"-423'2" 1802'9"-1809'9"
3.8 7.4 3.6
5.2 2.6 4.3
32 30 34
47 6.7 45
15 6.3 21
0.68 17 1.3
0.12 6.7 0.23
-1.1 7.9 -0.93
0.24. 19 0.38
0.28 - 0.29
82 73 77
13 15 13
5 12 10
1s s] sl

Analysis performed by Camp Dresser & McKee Inc.

Locations of drill holes DH-1, DH-5, and DH-6 are shown on

Plates

26, 27 and 28.
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LABORATORY ANALYSIS - GILSON SEAM

DETERMINATION (%)

pH (paste)

Electrical Conductivity
@25°C (mmhos/cm)

Saturation Percentage

Calcium (meq/1)

Magnesium (meq/1)

Sodium (meg/1)

SAR

ESP

Calcium Carbonate Equiv.

Pyritic Sulfur

Particle Size Analysis

Very Fine Sand

Sand

Silt

Clay

Texture (USDA)

DETERMINATION (%)

pH (paste)

Electrical Conductivity
@25°C (mmhos/cm)

Saturation Percentage

Calcium (meq/1)

Magnesium (meq/1)

Sodium (meq/1)

SAR

ESP

Calcium Carbonate Equiv.

Pyritic Sulfur

Particle Size Analysis

Very Fine Sand

Sand

Silt

Clay

Texture (USDA)

Analysis performed by Camp Dresser & McKee Inc.

ROQF

FLOOR

DH-1
260'3"-265'3"

7.5
2.4

28
4.3
2.2
19
10
12
8.3
=)

61
28

11
s1

DH-1
272'4"-277'4"

6.9
1.0

Location of drill hole DH-1 is shown on Plates 26, 27 and 28.
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DETERMINATION (%)

pH (paste)

Electrical Conductivity
@25°C (mmhos/cm)

Saturation Percentage

Calcium (meq/1)

Magnesium (meq/1)

Sodium (meq/1)

SAR

ESP

Calcium Carbonate Equiv.

Pyritic Sulfur
Particle Size Analysis
Very Fine Sand

Sand

Silt

Clay

Texture (USDA)

DETERMINATION (%)

pH (paste)

Electrical Conductivity
@25°C (mmhos/cm)

Saturation Percentage

Calcium (meg/1)

Magnesium (meq/1)

Sodjum (meq/1)

SAR

ESP

Calcium Carbonate Equiv.

Pyritic Sulfur
Particle Size Analysis
Very Fine Sand

Sand

Silt

Clay

Texture (USDA)

Analysis performed by Camp Dresser & McKee Inc.

. Locations of drill holes DH-1, DH-5, and DH-6 are shown on

LABORATORY ANALYSIS - ABERDEEN SEAM

ROOF

DH-1

472'7"-476"

O
S 00
~!

(@)}
T O N W
OO,

-—d .

1O~V UTOOMN
O
o

FLOOR

DH-1

483'3"-488"'3"

7.8
1.3

25
0.38
0.14
12
23
25
0.81

58
28
14
s

Plates 26, 27 and 28.
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B. ORIGINAL REPORT OF ANALYSIS
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el
vah’u

environmental engineers, scientists,
planners, & management consultants

February 6, 1981

Allen D. Emmel

Amca Coal Leasing, Inc.
P.0. Box 1027

Price, Ur 84501

RE: 810-11742-14
Date Samples Recd 2-2- 81

REPORT OF ANALYSIS

CAMP DRESSER & McKEE INC.

11455 West 48th Avenue
Wheat Ridge, Colorado 80033

303 422-0469

Lab Designation 810-11742-14-1 810-11742-14-2 810-11742-14-3 810-11742-14-4 810-11742-14-
Sponsor Designation Lower Summyside Lower Sunnyside Gilson Roof Gilson Floor Aberdeen Roo:
Roof 55'7'"-60'7" Floor 65'-70' 260'3"-265'3" 272'41-277'4" 472'7'"-476"

Determination (%)

pH (paste) 7.0 3.8 7.5 6.9 7.8

Electrical Conductivity €25°0C 2.2 5.2 2.4 1.0 0.67
(nmhos/cm)

Saturation Percentage 30 32 28 26 26

Calcium (meq/1) 14 47 4.3 2.7 0.35

Magnesium (meq/1) 12 15 2.2 1.4 0.20

Sodium (meq/1) 2.0 0.68 19 3.4 5.0

SAR 0.55 0.12 10 2.4 9.5

ESP -0.44 -1.1 12 2.2 11

Caclium Carbonate Equiv. 14 0.24 8.3 0.81 ~ 0.98

Pyritic Sulfur - 0.28 -



-101~

Allen D. Lmmel
February 6, 1981
Page 2

RE: 810-11742-14

REPORT OF ANALYSIS

CAMP DRESSER & McKEE INC.

Lab Designation
Sponsor Designation

810-11742-14-1
Lower Sunnyside

810-11742-14-2
Lower Sunnyside

810-11742-14-3
Gilson Roof

810-11742-14-4
Gilson Floor

810-11742-14-5
Aberdeen Roof

Roof 55'7"-60'7" Floor 65'-70" 260'3"-265'3" 272'4"-277'4" 472'7"-476"

Determination (%)

Particle Size Analysis - - - - -

Very Fine Sand - - - - -

Sand 67 82 61 49 64

Silt 22 13 28 41 23

Clay 11 5 11 10 13

Texture - USDA sl 1s sl 1 sc
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Allen D. Emmel
February 6, 1981
Page 3

RE: 810-11742-14

REPORT OF ANALYSIS

CAMP DRESSER & McKEE INC.

Lab Designation
Sponsor Designation

810-11742-14-6
Aberdeen Roof

810-11742-14-7
Aberdeen Floor

810-11742-14-8
Lowcr Sunnyside

810-11742-14-9
Lower Sunnyside

810-11742-14
Lower Sunnys

Texture (USDA)

SMJ ¥ /qu Js&/»(

476'-477'7" 483'3"-488'3" 407'-412" 418'2"-423'2" 1793'10"-179
Detcrmination (%)
pH (paste) 7.3 7.8 7.1 7.4 7.7
Electrical Conductivity @€25°C 0.5 1.3 3.2 2.6 1.2

(mmhos/cm)

Saturation Percentage 53 . 25 27 30 29
Calcium (meq/1) 0.79 0.38 19 6.7 1.1
Magnesium (meq/1) 0.38 0.14 23 6.3 1.1
Sodium (meq/1) 3.0 12 3.8 17 10
SAR 3.9 237 0.83 6.7 9.5
ESP 4.3 25 -0.04 7.9 11
Calcium Carbonate Eguiv. 0.91 0.81 18 19 20
Pyritic Sulfur - - - - -
Particle Size Analysis - - - - -
‘Very Fine Sand - - - - -
Sand 83 58 68 73 75
Silt 11 28 17 15 12
Clay 6 14 15 12 13

1s sl sl sl sl
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Allen D. Emmel
February 6, 1981
Page 4

RE: 810-11742-14

REPORT OF ANALYSIS

CAMP DRESSER & McKEE INC.

Lab Designation
Sponsor Designation

810-11742-14-11
Lower Sunnyside

810-11742-14-12
Lower Sunnyside Floor

810-11742-14-13
Aberdeen Roof

810-11742-14-1
Aberdeen Floc:

Roof 1796'6"-1798'10'" 1802'9'-1809'9" 22471-2252" 2256'3"-2261":

Determination (%)
pH (paste) 7.6 3.6 7.4 6.7
Electrical Conductivity @25°C 1.1 4.3 2.2 0.96

(mmhos/cm)
Saturation Percentage .34 34 26 32
Calcium (meq/1) 1.1 45 2.9 2.8
Magnesium (meq/1) 0.6 21 9.8 2.9
Sodium (meq/1) 9.8 1.3 19 2.1
SAR 11 0.23 7.5 1.2
ESP 12 -0.93 9.0 0.57
Calcium Carbonate Equivalent 15 0.38 8.8 0.45
Pyritic Sulfur - 0229 - -
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Allen D. Emmel
February 6, 1981
Page 5

RE: 810-11742-14

REPORT OF ANALYSIS

CAMP DRESSER & McKEE INC.

810-11742-14-1-+

Lab Designation 810-11742-14-11 810-11742-14-12 810-11742-14-13

Sponsor Designation Lower Sunnyside Roof Lower Sunnyside Floor  Aberdeen Roof Aberdeen Flocr
1796'6"-1798'10" 1802'9'-1809'9" 2247'-2252" 2256'3"-2261'5"

Determination (%)

Particle Size Analysis - - - -

Very Fine Sand - - - -

Sand 78 77 65 81

Silt 11 13 25 11

Clay 11 10 10 8

Texture - USDA sl sl sl 1s

These samples are scheduled to be disposed of 90 days after the date of this report. Please notify us in writing

if additonal storage time is needed.

CS/rjf

Extensions are subject to a storage charge.

BY //J/fé N '.i

/O
L

Chris Shugarts

Soils and Overburden Supervisor



C. LETTER OF EXPLANATION
(CAMP DRESSER AND MCKEE)
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(=N CAMP DRESSER & McKEE INC.
N SO W)

environmental engineers, scientists, - ' 11455 West 48th Avenue

planners, & management consultants Wheat Ridge, Colorado 80033

303 422-0469

February 13, 1981

Mr. Allen Emmel

AMCA Ccal Leasing, Inc.
P.0. Box 1027

Price, Utah 84501

Dear Mr. Emmel:

I share your concern that the laboratory data we presented you
did not correlate with your expectations. I hope the following
explanation will clear up the major discrepancies.

In regards to the high amounts of sand found in all samples, we
spot checked our results. We carried out sieve fraction analysis
on sample number 2 (Lower Sunnyside floor material) and found 82%
sand (2mm-0.05mm) which agreed with the result we previously found
using the ASTM hydrometer method. The distribution of particle
size fractions were found to be as follows:

mediunm sand (0. S5mm-0.25mm) 13%
fine sand (0.25um-0. lmm) 57%
very fine sand (0. lmm-0.05mm) 12%

In addition, over 50% of the medium sand was actually comprised of
coal fragments. This preponderance of fine and very find sand can
be obscured macroscopically and lead one to characterize the roof
and floor material as carboniferous shale. I suspect that these
fine and very find sands account for the discrepancy in the particle
size classification between the laboratory and field workers.

Variation in the chemical data we presented can be accounted for by
variation in lithology and oxidation. Samples 2 and 12 were found

to have low pH values and significant quantities of pyritic sulfur,
probably of the fine grained framboidal type. The acid generated

from pyrite oxidation is neutralized by reaction with calcium carbonate
and primary base containing minerals such as feldspars. High levels
of calcium and magnesiwum in the saturated pastc can be accounted for
by the neutralization of calcium and magnesiun carbonates respectively.
when all the calcium and magnesium carbonate is consumed the pH
normally drops and is generally buffered at between pH 3-4 by the
gradual neutralization of primary minerals such as feldspars.

At these low DH values, an appreciable quantity of the calcium,
magnesium and especially sodium and potassium may come from the

acidic weatherine of primary minerals. Thus the amount of ite
Led L
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CAMP DRESSER & McKEE INC.

Mr. Allen Emmel
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and its degree of oxidation effects the levels of soluble salts.

It is highly likely that variations in the amount, size and degree
of pyrite oxidation can account for most of the variation in chemical
composition between these samples.

I hope this explanation helps to clear up some of the questions
you have. Please feel free to call back if you have further questions.

Singerely,, »
} /..' Ve AR
4 / oo / e 2 N 'y
6,7/\,,,, \}'gﬁ//f"-’/;uf,fm Z/'—OL /
7

Jim Robbins
JR/ca
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2. GROUNDWATER HYDRQLOGY

Regulations set forth by the U.S. Office of Surface Mining
Reclamation and Enforcement (OSM) (Volume 44, number 50 of the

Federal Register, dated Tuesday, March 13, 1979) and by the Utah
Division of 0il, Gas, and Mining (DOGM) (Utah Code Annotated 40-
10 et. seq.) require that water monitoring programs be
established in areas of underground coal mining to monitor--the
effects of mining activities ;nd protect the hydrologic balance
of such areas. Therefore, a hydrologic investigation has been
conducted on the mine plan area owned by Tower Resouces,
Incorporated (hereinafter called the Tower mine plan area or mine
plan area), which is currently developing coal resources by
underground mining. The mine plan area, located north and east
of Price, Utah in the Deadman Canyon area (see Figure 1),
contains approximately 2240 acres of 1land. The project is

entitled the Centennial Project.

2.1 Scope

The scope of the groundwater section of this report 1is to
describe the existing groundwater hydrologic conditions of the
Tower mine plan and adjacent areas and to describe the methods
that have been and will be used to predict and monitor the
impacts from mining. Sections within the groundwater section of
this report will cover the following major topics: methodology.,

existing groundwater resources, groundwater development and mine
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dewatering, effects of mining operation on the ‘groundwater
hydrologic balance, mitigation and control plans, and groundwater

monitoring plans.

2.2 Methodology -

Information used in preparing the groundwater hydrologic section
of this report has been gathered by field investigations. Water
quality samples have been collected and analyzed. Pertinent
literaturé has been examined. In addition, experience of
personnel working for the mine has been utilized to obtain

pertinent information of conditions encountered underground.

All water quality samples have been and will continue to be
analyzed by a certified laboratory. Attachment A 1lists the
laboratory methods used for sample analyses. Pumping tests have
been used on the existing water wells. Water rights were
determined by examining current records of the Utah Division of

Water Rights.

\

2.3 Existing Groundwater Resources

This section_of the report deals with the groundwater resources
of not only the Tower mine plan area, but also of the region as a
whole. An understanding of geology as it relates to groundwater
hydrology is'very important, and consequently will be discussed

briefly.
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The Tower mine plan area is located within the Book Cliffs coal
field, which extends from the Utah-Colorado state 1line to
Castlegate, Utah. The general dip of the strata in the vicinity
of the mine plan area is to the north and east at appro#imately
10 percent (6 degrees) (Doelling, 1972). The strike of the
strata coincides in general with, the trend of the <cliffs

(Spieker, 1925).

Geologic formations exposed within the mine plan area are the
Blackhawk and Price River formations of the Mesaverde Group and
the North Horn and Flagstaff members of the Wasatch Formation

(see Figures 2 and 3).

Blackhawk Formation. The Blackhawk Formation, which directly

overlies the Mancos Shale in the vicinity of the Tower mine plan
area (Doelling, 1972), is the middle and coal bearing unit of the
Mesaverde Group. The Blackhawk consists of a basal sandstone
(the Aberdeen Sandstone), overlain by massive beds of gray to
buff sandstone with alternating beds of sandy shale, shale, and
coal (Clark, 1928), 1In the vicinity of the Tower mine plan area,
the Blackhawk Formation is about 1000 feet thick (Doelling,

1972).

According to Clark (1928, p. 19):
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The coal bearing part of the Blackhawk Formation consists of
massive beds of ‘gray to buff sandstone, alternating with
smaller amounts of sandy shale, shale and coal beds. The
sandstone is composed largely of semirounded quartz grains
cemented by carbonate of 1lime and is reasonably well
consolidated but .not greatly indurated except some of the
fine-grained and highly calcareous beds. The shale, as a
rule, is more or less sandy and adjacent to the coal beds
usually contains some. carbonaceous material. The coal beds
_have - been extensively burned at the surface, and the
associated rocks are greatly altered in character and.
composition. At. many places where coal beds have burned,
the rocks overlying them have fused, and everywhere they are
predominantly -red instead. of gray and buff, their original
colors. _ ' '
. The dominant feature of the coal-bearing part of the
"Blackhawk Formation consists of the massive, cliff-forming
beds of sandstone, which lie beneath many of the principle
coal beds. Some of these sandstones beds are exposed for 20
to 30 miles in east-west extent.

The presence of ghale layers in the Blackhawk Formation acts as
an effective barrier to the vertical movement of the water within
the formation. Therefore, water penetrating‘into the Blackhawk
probably percolates downward until it encounters a shale layer,
which then causes horizontal movement to the surface or to

another sandstone finger within the formation.

Price River Formation. Overlying the Blackhawk Formation is the

Price River Formation; composed of a massive basal sandstone,
(referred to as the Castlegate sandstone) and upper beds

overlying the Castlegate (Clark, 1928).

The Castlegate Sandstone consists of massive, fine-grained to
medium-grained sandstone beds (Doelling, 1972) which are gray to

buff and composed mainly of semirounded grains of guartz (Clark,

~119-



1928). The basa1~por£ion of the Castlegate is a transition zone
from sandy shale to sandstone and in many areas shale'and sandy
shale are encountered near the top of the sandstone bed (Clark,
-1928). ‘The Castlegate Sandstone is approximately 250 feet th1ck

near the Tower mine plan area (Doelling, 1972).

The npper portion of the Price River Formation consists of two or
more th1ck beds of sandstone, 1nterbedded with thin-bedded shale
and sandy shale (Clark, 1928). The sandstone layers are ma551ve,
white to‘gray beds, consisting of semi-angular grains of quartz.
The shales are predominantly gray in color with occasional traces

of olive-green shales in certain areas (Doelling, 1972).

North Horn Formation. The North Horn Formation, the lower-most

member of the Wasatch Formation, consists of a series of shale,
. sandstone, minor conglomerate and freshwater limestone. The
shales vary from yellow to gray or gray-green in color and are
usually calcareous and silty'(Doelling, 1972; Clark, 1928). The
sandstones are tan to yellow-gray, fine to coarse—-grained
conglomerate sandstones with interbedded highly colored sandy
shale (Clark, 1928). Limestone increases near the upper portion
of the member (Doelling, 1972). Near the Tower mine plan area,

the North Horn is about 600 feet thick.

Flaastaff Limestone. The Flagstaff Limestone, also a member of

the Wasatch Formation, consists of thin-bedded 1limestones,

shales, and sandstones (Doelling, 1972). The varicolored shales
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are interbedded with 1acustr1ne and microcrystalline limestone.
The sandstones are flne—gralned to medlum-gralned, reddlsh—brown,_
and generally less plent1fu1 than the other constituents
(Doelling, 1972); The Fiagstaff'Limestone surfaces just north of

the mine plan area on the plateau (Figure 2).

Faults. There are no faults known to ex1st within the Tower mine
plan area. No major faults exist in the area adjacent to the
mine plan area, however Doelling (1972) shows that one minor

fault may exist about one-half mile south of the portal area.

Groundwater. The principal factor controlling the occurrence and
availability of groundwater in any area is geology. As noted by
Price and Waddell (1972), nearly all of the region surrounding
the Tower mine plan area is underlain by rocks of continental and
marine origin, consisting predominately of interbedded sandstones
and shales. Although some of the sandstones in the region serve
as the principal water-bearing strata, their ability to yield
water for extended periods of time is largely controlled by the
fact that the sandstone beds are relatively impermeable and by
the existence of the impermeable interbedded shale layers, which

prevent the downward movement of a significant amount of water.

According to the U.S. Geological Survey (1979), groundwater in
the region exists under water table, artesian, and perched
conditions. Water table conditions exist primarily in shallow

alluvial deposits along 1larger perennial streams and- in
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relatively flat lying sedimentary rocks. Artesian conditions
exist at greater depths where a confining layer overlies a more
permeable " member. However, pressures are generélly _not
sufficient to produce flowing wells. Perched or impeded
conditions exist where the confining layer lies beneath the watef

bearing strata.

2.3,2 Mine Plan Area Aquifers.

Springs and seeps. Springs and seeps were inventoried within

and adjacént to the Tower mine plan area to obtain an index of

groundwater hydrblogic conditions ?n the area. The inventory was
conducted during the fall of 1980 during which time the mine plan
area was walked and flown over, and seeps and springs found are
shown on Figure 4. A field analysis was made of each spring,
including discharge, water temperature, and conductivity
measurements. A water quality sample was collected and analyzed
from each spring found near the mine plan area. The results-of
these analyses are found in Attachment B and shown graphically on

the map in Figure 4.

No springs were found on the Tower mine plan area. One small
spring was identified about one-half mile south of the portal
area. A spring was also located about one mile northeast of the
mine plan area adjacent to Clearwater Creek. Flows measured in
these springs ranged considefably as a result of recent

precipitation. Flow at S§18-1 changed from almost no flow to 13

"gpm (0.03 cfs). Spring S34-1 had a flow rate of 10 gpm (0.02
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cfs). Four small~ponds about a mile north of the mine~plan area
boundary were sampled. These ponds may be partially fed by
‘springs during part of the year. BHowever, it appeared at the
time of sampling that the water in thesé ‘pdnds probably' was

stored storm runoff.

Wells. Water for use by the mine is supplied from two wells
located néar the portal area and shown on Figure 4. Some data
was obtained from pumping tests on these wells. Well #1 is 130
feet deeﬁ and had a static water level of 58 feet. After fouf
hours of pumping at 50 gpm, the water level had been lowered to
67 feet. 1In January 1981, after about three months of use, this
well was almost dry. Recharge is very meager. These facts seem
to substantiate the lenticularity and tightness of the formation.
It'appears that the aquifer supplying the well was perched and
very small and thus does not produce a Ssustained yield even
though the initial pump test apbeared favorable. This well is

now being deepened in an attempt to improve the yield.

Well #2 was initially drilled to a depth of 155 feet and had a
static water level at 57 feet. After two hours of pumping at 30
gpm, the level was lowered to 88 feet. The well was then drilled
to a depth of 280 feet and pumped again. This second pump test
produced almost twice as much drawdown with only one-half as much
pumping as the first test. After only one hour of pumping at the
same rate of 30 gpm the water level had dropped from 57 feet to

100 feet. The flow at the end of the pump test was only 25 gpm.
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These results also seem to show that the water is perched and is
gquite 1limited in extent. After three weeks of pumping, in
February 1981, this well also almost dried up.' Recharge is very

slow.

QIQHBQEQL&L_Quﬁlitxg ﬁater gquality samples were collectéd and
analyzed from .thé two identified small springs referred to
previouSly (s18-1 and S34-1). 1In aadition, water quality samples
have been obtained from Well #1 and Well #2. ' The results of the

chemical énalees are presented in Attachment B and in Figure 4.

Groundwater from spring S18-1 varied with the four samples
collected from a sodium-sulfate, to a magnesium-sulfate, agd then
to a magnesium-bicarbonate type. Total dissolved solids (TDS)
levels ranged from 840 to 1560 milligrams per liter. Flows
ranged from Jjust a seep to only 13 gpm (0.03 cfs). Quality of
the water improved with time even though flow generally
decreased. This improvement in QUality is not expected to be a
long-term trend, but more likely is a seasonal variation or a
short-term fluctuation. vWate; in spring S34-2 had a TDS level of
465 milligrams per liter and was a magnesium-bicarbonate. DS
lJevels in Well #1 and Well #2 were 1164 and 846 milligrams per
liter respectively. The sample from Well #1 was a calcium-
sulfate whiie -the sample from Well $#2 was a magnesium-
bicarbonate. The average TDS concentration from all groundwater
samples collected was 998 milligrams per 1liter. The general

trend was for-the highest quality water 'to come from the higher
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elevation station, and the lowest quality waﬁer to come from the
lowest elevation sfatioh, This trend is consistent with the
trend found in the Book Cliffs and Wasatch Plateau region as a
whole. As water percolates down through the formations, quality-
of the groundwater decreases as constituents are picked up from
the formations, Springs issuing from the shallow sandstones are
primérily calcium-bicafbonates.“ As water seeps through the
shales, ;he water'graduallj picks up more magnesium and sulfate

ions, and the total dissolved solids concentrations increase.

Trace metal concentrations were all relatively low except for one
sample from Well #1 which had a relatively high total boron
concentration-of 2.68 milligrams per liter (dissolved boron was
not measured). All oﬁher boron concentrations were significantly
lower. Groundwater ortho-phosphate concentrations ranged from
less than 0.001 milligrams per liter at S18-1 and S34-1 to 0.05
milligrams per liter at S18-1. The highest nitrate level was
only 1.05 milligrams per liter at S18-1. Hydrogen ion activity
as measured by pH ranged from 7.1 to 7.7 in the grouﬁdwater

samples.

2.4 Groundwater Development and Mine Dewatering.

This section of the report discusses the groundwater supply and
usage in the mine plan and adjacent areas as well as the plan for

use of water within the mine.
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2.4.1 Water Supply

The Book Cliffs, where the Tower mine plan area is located, and
the adjacent Wasatch Plateau act as recharge areas for regional
groundwater Vsystems (Price and Arnow,; 1974). Only a small
po;tion‘of the'ahnual precipitdtion, probably much less than five
percent, recharges the groundwater supply (Price and Arnow, 1974;
U.S. Geological Survey, 1979). The depth of water infiltrating
through the surface to saturated beds is small due to the
presence _of the relatively impermeable shale layers near the

surface over ‘mach of the area and to the potential

évapotranépiration being greater than the rainfall.

Price and Arnow (1974) indicate that properly constructed wells
in the Price River Basin.would have only limited yields (normally
less than 50 gpm). Wells immediately adjacent to the Tower mine
plan area could normally be expected to yield 1less than 10
gallons per minute (Price and Wadell, 1973) . Increased yields
could possibly be expected from wells penetrating highly

fractured sandstones.

Rocks in the mountainous areas near the Tower mine plan area
generally have low specific yields (0.2 to 0.7 percent) and low
hydraulic conductivities (Price and Waddell, 1973). The volume
of recoverable water in the area is small, averaging less than
600 acre-feet per square mile in the ubper 100 feet of saturated

rock (Price and Arnow, 1974).

The quality of groundwater in the Price River Basin deteriorates
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with distance downstream much the same as surface water.
Dissolved solids concentrations in groundvater range from less
than 500 milligrams per liter near the Tower mine plan area to
3000 milligrams per liter or more near the confluence of the
Price River with the Green River (Price and Waddell, 1973). This
increase in dissolved solids concentration is the result of
increased contact of water and réck as travel distance increases,
with saline shales contributing a major portion of the dissolved

constituents.

Water Rights. Groundvwater rights in and adjacent to the Tower

mine plan area on file as of February 1881 with the Utah Division
of Water Rights are listed in Table 1 and shown in Figure 5. All
groundwater rights on or adjacent to the mine plan area are
specified for use as stockwater except for the water rights

obtzined for use in Tower's mine.

2.4.2 Mine Dewatering

Very little water has been encountered in the Pinnacle Mine (the
currently operating mine within the Tower mine plan area),' Water
that has been encountered has been in the form of very small roof
jeakers that dry up within a few days or weeks after mining
progresses downdrift. If any usable supplies of water are
encountered as mining progresses, they will be stored and used
within the mine. No mine water has been discharged nor 1is any

wvater expected to be discharged in the future.
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Table 1.

Tatvr Une T

Clain o, _towree

('\-jbtf

91-351 Tunnon T. aud DLonns Shinmin Uunemed Spring

9l-B44 J, b, & Juez Critchlow Untatned Spring

§1-P50 Jay L. Critchlow (1/2 interest) Yrnnamed Spring

9)-859 Jay L, Critchlow {1/2 interest) Uunamed Spring

91-B01 Jay L, Critchlow (1/2 intetest) Untiamed Lypring

91484 John C, Critchlow (1/2 interest)  Unnsmed Spring

91-687 John €, Critchlow (1/2 interest) Unnsmed Spring

9)-489 John €. Critchlow {1/2 fnterest) Unnamed Hpring

91-11%4 Vera T, Shimmin Clesr Water Cabin Spring
91-1196 Vera T, Shinmin Unninwed Spring

911202 Vers 1. Shiamin Unnamed Spring

91-120% Funnon T. & Donna Shiumin Big Sunenit Ipring No, 1
91=1200 Funnon T. & Douna Shiumin Big Summit Spring No, 2
4y1-1213 Funnon T, & Douna Shiumrin Untisued Spring

93-1214 Funnon T. & Douna Shivmin wild Cattle Spring
9)-12106 Funnon T. & Donna Shinmip Buck Meadow SHpring
91-]220‘ John A, Mathis tUnnsmed Spring

51-1226 hex Mathis buck Creek Spring
931-1230 Kex Yathis Tenk Lpring

§1-1233 hex Mathis tork of big Summit Spring

TFiow

_lefe)

.01

.01}
022

.011

Croundwater rights located on and adjacent to the Tower mine plan area.
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Etochwatering
Stochwatering
Stockwatering
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Stockwatering
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Stockwatering
Stockwetering
Stockwatering
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Stockwstering
Stuckwstering

Stockwatering
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Hay 1 to Novemher 3C

March ] to November

March
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March

Mareh
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March

May
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-Hay
May
May
May
May
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1
1

1

April

Hay

Hay

1
1

April
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! to Novenler
1 to November
1 to Novenber
1 to Kuvember
1 to Novemher
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to Navember 30
to November 30
to November 30
to Hovember 30
to November 130
to No;tmbct 30

to November 30

30
30
0
30
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] to Kovember 130

to November 30

to November 30

1 to November 30
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91-1235
91-1378
91-2571
93-2572
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Table 1. , Fontinued.
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Dmer
Rex Msihis
Exre Brauch
U.S. Puresu of Laud Hanmagement
U.S. Buresu of Land Management
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Tewire .
Unuamed Spring

Unnamed Spring

Fieh Creek Spring
Streight Canyon Spring
4 wells

Olsen Mine

,011

011
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T T ST T JE P —
Cfefe)

Stockwatering
Stockwstering
S;ockvn(erlng
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Underground Hining
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April 1 to November J0
May 1 to November 30
January ) to December
Janusry } to December
Janusry ) to December

Jsnuatry 1 to December

N
3
3
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2.5 Effects of Mining Operation on the Groundwater Hydrologic
Balance |

s has been noted, the occurence and -quality of water in any
region is highly controlled by.geology. The geology of the Tower
mine plan area, as evidenced by similar areas in the Book Cliffs
and the Wasatch Plateau is such that the effects on groundwater
by mining activities will have very 1little adverse impact on the

areal hydrologic system.

As shown in Figure 2, the Tower mine plan area is extremely
rugged. The area is characterized by steep rocky slopes and
narrow ridges. The cover over the recoverable coal reserves

ranges from 0 to 2200 feet.

Geologic Formations. As discussed previously, the highest

terrain is composed of the Flagstaff Limestone and North Horn
members of the Waéatch Formation. The recoverable coal reserves
are contained within the Blackhawk Formation which lies on top of
the Mancos Formation. These formations above the Mancos are
layers of sandstone interbedded with shale and are lentiéular.
The sandstones in the formation are well cemented and tight due

to the roundness of grains.
The dip of the formation is about six degrees in a north-

northeast direction. There are no known faults within the mine

plan area.
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Springs. No springs were lccated in the initial field survey on
the mine plan area. Most precipitation enters the soil and is

used by the vegetation. As mentioned ea:lier, only two springs

" were located adjacent to the Tower mine plan area. . Flows ranged

from almost zero to 13 gpm (0.03 cfs) (see Section 2.3.2). The
formations are very lenticular, and a few small, perched aquifers‘
exist over the mine plan area. Both springs that have been found
are located near the base of a dominant sandstone formation.
spring 518-1 issues near the interface between a unit within the
pMancos shale and the impermeable shale below (Glasson, 1981).
Spring S34-1 issues near the interface between the North Horn
Formation and the upper portion of the Price River Formation.
This is consistent with the pattern shown throughout the whole
region. Shale layers (such as the Mancos Shale or a shale bed in
the Price River Formation) act as impeding members to deep
percolation, sometimes forcing at least a portion of the water
that percolates through the soil mantle to move somewhat
horizontally to be discharged at the surface as spring water.
The lack of springs in the Tower mine plan area consequently
indicates the lack of much water percolating in through the soil

mantle.

2.6 Mitigation and Control Plans

As was previously discussed, no significant impacts to the

groundwater system are expected from the mining operation.
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2.7 Groupdwater Monitoring Plan

This groundwater monitoring plan supercedes the one ..entioned in
the original'permit applicationﬂ fzcause of limited groundwater
in the Tower mine plan area and the absence of springs in the
area, a simple groundwater monitoring plan is justified. The two
wells shown on Eigure 6 are the only current diversion points of
'grouﬁdwater within the mine plan area. The groundwater will be
samplea by sampling the water produced out. of = these wells
(depending on which one, if any is producing water at the time).
Because of the remoteness of the spring north of the mine plan
area from the mining operation,'sampling of this source is not
considered to be necessarye. Groundwater samples will also be
obtained from within the mine if significant amounts of water are
encountered. s18-1 will also be monitored. Other monitoring
wells have previously been pfoposed, but based on the results of
this study, it is felt that the information that may be obtained

from these wells is not very useful.

Water guality samples will be collected monthly during the 1981
baseline period. Beginning in 1982, sampling will be conducted
on a quarterly basis. Each sample collected will be analyzed as
outlined by the 1list contained in Table 2 with the exception of
suspended solids. leasurements taken from the mine will give an
indication of quality impacts on the deep groundwater system.
The derivation of Table 2 was based on the need to clarify
background conditions and future impacts. Suspended solids. has

been included in the abbreviated schedule as the single most
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Table 2. Water Quality analytical schedule.

Field Measurements Laboratory Measurements
Discharge Acidity Manganese, Total
pH Alkalinity Nitrate (NO, as N)
Specific Conductance Ammonia 0il & Grease (as appropriate)
Temperature, Air Bicarbonate Potassium
Temperature, Water Calcium Sodium
Carbonate Sulfate
Chloride Total Dissolved Solids
Iron, Dissolved Total Suspended Solids*
Iron, Total
Magnesium

KN

* Surface waters only

important impact indicator for surface waters. Ammonia and
phosphate are included because of the high background
concentrations found previously. Total dissolved solids,
specific conductance, temperature, and the major cations and
znions are included as indexes of mejor change. Total iron,
dissolved iron, total manganese, nitrate. oil and grease;, and pH
determinations are required by OSM regulations and/or DOGH

regulations.

Groundwater monitoring will continue on a quarterly basis during
post mining operations until the reclamation effort is approved

by the reculatory agency.
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As required, groundwater guality data collected £from the mine
plan area will be submitted to the Utah Division of 0Oil, Gas, and
Mining. Such reports will normally be submitted within 60 days

of the ends. of each quarter, depending upon the speed of

laboratory analyses.
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3. SURFACE WATER_HYDROLOGY

As was explained under Section 2, OSM and DOGM regulations
require that water monitoring programs be established in areas of
underground coal mining to monitor the effects of mining
activities and protect the hydrologic balance of such areas.
This section of this report outlines the surface water hydrologic

investigation conducted on the Tower mine plan area.

The scope of this surface water section of this report is to
describe the existing hydrologic conditions of the Tower mine
plan and adjacent areas and to describe the methods that have
been and will be used to predict, monitor, and mitigate the
impacts of mining. Sections within this surface water section of
this report will cover the following topics: methodology,
existing surface water resources, surface water development,
control and diversions, effects of mining on the surface water
hydrologic balance, mitigation and control plans, and surface

water monitoring plans.

3.2 Methodology

Information used in preparing the surface water hydrologic

section of this report has been gathered by field investigations
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conducted both on the ground znd by airplane. Pertinent
literature has been examined. Water guality samples have been
and will continue to be analyzed by -a certified 1laboratory.
Attachment A lists the 1laboratory methods used for sample
analyses. Water rights were determined by examining current .

records of the Utah Division of Water Rights.

The mean annual water yield from the Tower mine plan area was
calculated by two separate methods and compared with an estimate
of the mean annual water yield given in Jeppson et al. (1968) to
increase the level of confidence. The first method of
calculation, referred to as "Grunsky's Rule”, was originally
developed by Grunsky (1908) and later adapted by Sellars (1965).
In accordance with this method, the average annual water yield
"can be determined from

Q =«P2 [ for P > 1/(2%) ] (1)
or

Q =P - 1/(4=) [ for P > 1/(2«) 1 (2)
where 0O is the mean annual water yield, in inches; P is the
normal eannual precipitation, in inches; and ©< is the runoff
coefficient, in inches™;, Alpha () was determined from
guidelines set forth by Hawkins (1976). The second method of
calculation is known as Ol'deKop's‘ formula (Sellars, 1965).
nccording to this method, the mean annual water yield 1is
determined from
Q =P - Ej tanh (P/EQ) (3)

where Q and P are as previously defined and Eo is the annual
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potential evapotranspiration, in inches.

3.3 Existing Surface Water Resources

This section of the report deals with the region in general and
the Tower mine plan area more specifically. Watershed and stream

characteristics are both described.

3.3.1 Regional Surface Water Hyvdrology

The Tower mine plan area is situated in the Book Cliffs near the
headquarters of the Price River Basin. The mine plan area is

drained by ephemeral creeks which flow towards the Price River.

Snowmelt is the major source of water for the perennial streams
of the Price River Basin. Ephemeral streams are abundant in the
basin, existing primarily at lower elevations where potential
evapotranspiration exceeds precipitation (such as on the Tower

mine plan area).

Water use upstream from Castle Valley (the monoclinal valley
containing most of the agricultural land noted in Figure 7) is
primarily for stockwatering and industrial pﬁrposes (coal mining
and electrical power generation). Within Castle Valley,
agriculture .and power production utilize nearly all of the
inflowing water (Mundorff, 1972), with minimum flows in the gaged
streams and rivers in the basin occasionally reaching zero.

Storage reservoirs are common at higher elevations. Transbasin
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diversions occur in the headwaters of the Price River.

In general, the chemical quality of water in the ﬁeadwaters of
the Price River Basin is excellent, with this watershed providing
most of the domestic water needs of the people below. However,
this quality rapidly deteriorates downstream as the streams cross
shale formations (particularly the HMancos Shale in and adjacent
to Castle Valley) and receive irrigation return flows from lands
situated on Mancos-derived soils (Price and Waddell, 1973).
Wwithin the Price River Basin, vfor example, Mundorff (1972)
reports that the Price River and its tributaries generally have a
dissolved solids concentration of less than 400 milligrams per
liter upstream from Helper. The water in this area is of a
calcium-bicarbonate type. Between this point and the confluence
with Miller Creek, most of the flows originate on or traverse
Mancos shales. Much of the flow is derived from irrigation
return flows. The Price River at Wellington, which is near the
center of the basin, has an average dissolved solids content of
zbout 1700 milligrams per liter and is of a mixed chemical type
(calcium-magnesium-sodium-sulfate). At Woodside, which is about
22 miles upstream from the confluence of the Price River with the
Green River, the weighted average dissolved solids content has
generally been between 2000 and 4000 milligrams per liter, with

the water type being strongly sodium-sulfate.

Sediment yield from the upper portion of the basin is probably

negligible (Mundorff, 1972). According to the U.S. Soil
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Price and San Rafael river basins (tzken from Hyatt
1970).

et al.,

Figure 7.
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Conservation Service (1975), erosion rates in the Price and San
Rafael River basins vary from 0.1 to 3.0 acre-feet per square
mile per year. The bulk of the sediment-yielded each year at the
mouth of the Price River comes from limited areas covered with

highly erodable shales (Mundorff, 1972).

3.3.2 Mine Plan Area Watersheds and Streams, Spring and Seep

Characteristics, Stream

Characteristics, and Watershed

Characteristics

The Tower mine plan area is drained by ephemeral streams heading
primarily in a southerly direction. The Richt and Left forks of
Deadman Creek drain the western portion of the mine plan areé
including the area of the surface facilities. Straight Canyon
and Hoffman Creek drain the southeastern portion of the mine plan
area and flow into Coal Creek. Coal Creek is a tributary of the
Price River as is Deadman Creek. The northernmost part of the
mine plan area on the Plateau drains toward Summit Creek which

flows north and west into Willow Creek.

Topoaraphy in the area is generally very steep and rugged, with
elevations varying from about 7200 feet to about 8500 feet above
sea level. Slopes vary from vertical cliffs to less than 2
percent (1.2 degrees) on the plateau. The dominant aspect of the

Tower mine plan area is to the south.
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Water sources within or adjacent to the mine plan area consist of
a few springs and ephemeral streams, which will be discussed in
subsequent sections of this report. - There are no major water

bodies located within or adjacent to the mine plan area.

3.4 Surface Water Development, Control and Diversions

Because of the remoteness and the limited amount of surface water
in- and adjacent to the Tower mine plan area, essentially no
developﬁent. of the surface water has occurred except for some
stock watering ponds on the north and in conjunction with runoff
control facilities associated with the Pinnacle Mine. This
section of the report deals with the surface water supply in the
area. The supply will be discussed in terms of gquantity,
quality, and the water rights in the area. Runoff control

facilities of the Pinnacle Mine are described in the permit

application.

Flow Characteristics. According to Jeppson et al. (1968), the

mean annual water vyield for the Tower mine plan area is‘
approximately one inch. Two other hydrolegic methods (described
in Section 3.2) were used to determine the mean annual water
yield to increase the confidence level of the estimate.
According to Grunsky's Rule, the mean annual water yield is less
than zero which is obviously in error. According to Ol'deKop's

formula (Sellars, 1965), the mean annual water yield from the

mine plan area is 1.8 inches. These two methods utilize the
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information that mean annual precipitation and potential evapotranspiration
over the mine plan area are 14 and'21 inches respectively (Jeppson et al.,
1968). The estimated mean anﬁua] water yield from 01'deKop's formula compares
quite favorabiy with the estimate from the Hydrologic Atlas of Utah prepared
by Jeppson et al. (1968).

As mentioned previously, the mine plan area drains in a cenerally

southerly direction in ephemeral streams.

~

Surface Vater Quality. Surface water guelity data were collected

during the fall and winter period of 1980 and 1881. Samples were
collected from four stockwéter ponés north of the mine plan area,
a station at the mouth of Clearwater Creek and on Coal Creek east
of the mine plan area (see Figure 4). Attachment A summarizes
the analytical methods vsed in both the field and léboratory, and
the

Attachment B contains the results of the chemical analyses of

[2)]

semples. Cation-anion diacrams have been inclucded on Figure 4 as

indicetors of general water guality.

fu

i

otal dissolved solids concentraticns of the surface water

)

0]
{1t

mples ranged from 200 to 330 milligrams per liter at the four
high elevation ponds to 660 and 700 milligrams per liter at lower
clevation on Clearwater and Coal creeks, respectively. This

trend follows the strong regional trend for water cuality to

nificantly deteriorate &s the water flows down over the

tn

[
{g]
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rales. Suspencded solids ranced from 2 low of 2.0 milligrams per
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liter in Clearwater Creek to a high of 127 milligrams per liter
in Coal Creek. Hydrogen ion activity (pH) of the monitored
surface waters varied between 7.0 and 8.3 units. The basic
natufe of the waters is probably due to the high concentration of
bicarbonates (Bmerican Public Health Association et al., 1976).

Most natural waters are buffered to some extent by reactions
involving dissolved carbon dioxide species, with the most
effective buffering action from these species being within the
range from 6.0 to 8.5 pH units. Therefore, the relatively
constant and basic pE coupled with the .low acidity and high
alkalinity concentrations, indicates that waters in the area are.

not significantly influenced by pollution (Eem, 1970).

Dissolved iron concentrations ranged between 0.01 milligrams per
liter at Station 33-1 to 0.06 milligrams per liter at three other
ponds. Total iron concentrations ranged from 0.13 to 1.88
milligrams per liter at Stations 34-2 and 18-1, recpectively.
Total manganese concentrations varied from 0.015 to 1.22

milligrams per liter at Stations 33-1 and 34-2, respectively.

The Utah Division of Health has classified the waters within the
Andalex mine plan area as 3C (protected for non-game fish and other
aguatic life) and 4 (protected for agricultural uses including
irrigation of crops &nd stockwatering). Tables 3 and 4 contain
the numerical water guality standards applicable to these various
clzssifications. Only one exceedance of these chemical standards

by surface waters was noted from Gata gathered during the
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Tsble 3. Utah Division of Health numerical standards for water in

the State.
. ) CLESSES '
» Do=estic Fecreation Fguztic kgri- | Tnous
_ Source 3 Aesthetics wilelife cottord ey Ispecial
Constitutent 1A 1B 3C 2h r4: 3k 3B 3C 30 4 '3
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viximgr Tcte) foliferms 1 50 5,000 {1,000 5,000 . - ° Ky
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Toie) Dicsolvel Gesses . . . * d “(b) (v) . .
Virize DO (r3/1) (2) . hd 5.5 5.5 5.5 6.0 5.5 5.5 -
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Yirizom Te=n- Chenge . - A - - 20C 4°C - .
pH €£.5-5.0 €.5-9.0 6.5-5.0]6.5-2.0 €.5-5.Q £.5-2.0 €.5-5.0 6.5-9.0]5.5-9.0
Jurticity increzse {c) . . . 10KTU IO KTU |0 MTU JONTU 1S AT} C
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=, Cissolved 010 .10 .010 - * .0004{4) .opi(e) E° - .0
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Prenol - - - - - .0l .01 o - - = =
Selenivm, Cissolved .01 .01 .01 - - .05 .05 & - .05 [ u:
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nt~ 25 K (un-ionized) A - . - . .02 .02 ;.}," - - s &
trlorine . . - - _002 .0 Pt - = =
Fluorice, dissolved (e) 1. 4~2 £ 1.8-2.461.8-2.¢4 - . - - < . - = =
ND. 28 K 10 10 10 . = = =
£-Pon, Citsclved . d . - - . . z .75 ‘E ;
K-S - * * - - .002 .002 e . - w =
188 (1) * * * * * * * = 1200 w w
[=4 = =
Fadiolocicel (Meaimum plLifl) E :-_‘;’ -
' - e > =
Greoss Alphe 15 15 15 - - 15(¢) 15{g) w 15{g) | 15(g) - il
f22ivm 226, 22E co~bined 5 5 5 hd . - - - - 2 :'E‘
Strontiun 20 E B 8 - - - . = - - = =3
Jritive 20,000 20,000 20,000 - d - - = - - = =
2 & b
Festicides (Neximum ug/l) g
. o
tndrin .2 .2 .7 . A . 004 .008 E M elel B hd
Lindzne 4 & 4 - d .01 -.0 v .0 .
vYeihoxvehlor 10D 102 3100 - . .03 .03 .03 .
Terephent 5 5 5 . . 005 .0D5 .00s .
2, 4D 300 100 100 . . . . . .
2, &, 5-TP 10 10 10 . - - - - -
#ollution Indicetors (&) 4
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Kiz zs K (mg/1) 4 13 4 4 - .
FGZ 2s P {=5/1)(h) v * - .05 05 | o5 o ] * .
Te Irrufiicient eviggnce to werrent the estzblistrent of {e) Peximuz concentreticn varies 2ccording to the
rimerice) sterderd. limits zssicred on cese-by-cese C€eily reximum rean 2ir temperature.
tesis.
Temn.  SC mo/l
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Table 4. Numérical standards for class 3C water use:

thsical .

Minimum D.O0. (mg/l)
Maximum Temperature
Maximum Temperature. Change
pBH

Turbidity Increase (NTU)

Chenical (Maximum Mg/1)

Cadmium, dissolved
Chromium, dissolved
Copper, dissolved
Cyanide

Iron, dissolved
Lead, dissolved
Mercury, total
Phenol .
Selenium, dissolved
Silver, dissolved
Zinc, dissolved
Chlorine

HZS

Radiological (Maximum pCi/l1)

Gross Alpha
Gross Beta

Pesticides (Maximum mg/l

Endrin
Lindane
Methoxychlor

5
27°C
4°C

6.5-9.0

15%%%%
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15
30

.004
.01
.03

(e e o]

Toxaphene .005

Pollution Indicators**%

BOD (mg/1l) _ 5.0
4

NO3 as N (mg/l)

#%x*Investigations should be conducted to develop more information where these
pollution indicator levels are exceeded.

*2%2At background levels of 150 NTU's or greater, a 10%Z increase limit will

be used instead of the numeric values. Short term variances may be
considered on a case-by-case basis.
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hydrologic inventbry (dissolved copper was measured at 0.02

milligrams per liter at Station 32-1).

Water Rights, Surface water rights in and adjacent to the Tower

mine plan area on file as of February 1981 with the Utah Division
of Water Rights are listed on Table 5 and shown on Figure 5. All
surface water rights in the area are for stockwatering uses
except for one irrigation diversion on Coal Creek slightly over a

mile southeast of the mine plan area.

3.5 Effect of Mining on the Surface Water Hvdrologic Balance

As has been previously mentioned in this report, the occurrence
and quality of water in any region is highly controlled by
geology. 1t is felt that mining activities will have

insignificant adverse impact on the areal hydrologic system.

3.5.]1 Quantity

s mentioned earlier in the report, the major ephemeral drainages
conveying runoff away from the mine plan area are the Right and
Left Forks of Deadman Canyon, Straight Canyon, and Eoffman Creek.
The surface facilities are located in the Right Fork of Deadman
Canyon. No mine water will be discharged into surface streams,
as any that may be encountered will be used within the mine. As
a result, it is felt that the mining operation will have no

significant impact on the surface water system.
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Table 5.' Surface water rights located

on and adjacent to the Tower mine plan area.

Gnter Use

Claim Mo. = oner _Sourcs ;é%:) Purpose of Use Period ol Use

360 Cencge M. & Ardith Thayn Coal Creek caee Stockwatering January 1 to Decembar 31
9-161 George M, & Ardlth Thayn Cosl Craek 2.0 trrigation Apcil 1 to October 31
9 -R4) J. D. and [nez Critchlow Unnamad Steeam aven Stockwataring March | to November 30
91-845 J. D. and Inez Critchlow Unnamed Stream .- Stockwatering Msrch 1 to November 30
91-944 J. D. and Innz Critchlow Unnamed Stream asee Stockwatering March 1 to November 30
G147 J. D. and Inez Critchinv Unnamed Stream R Stockwatering March 1 to November 10
1-854 Jay L, Critehlow (/2 Intecast) Unnamed Stream ame= Stockwatering March 1 to Novemher 30
91-95% Jay L. Critchlow (1/2 tnrerest) Unnamed Stresm enen Stockwataring March 1 to November 30
Mn-R37 Jay L. Critchlow {1/2 intecest) Unnamed Stream ave- Stockwatering Matrch 1 to November 30
71-838 Jay L. Critchlow (1/2 fntecast) Uanamed Stresm vone Stockv;terin; March | to November 10
91-9n0 Jay L, Celtchlow (1/2 interest) Unnamed Stresm ETPY Stockwateting March 1 to November 30
91-8812 John €, Crttchlow (1/2 tntarsst)  Unnamed Stream omee Stockwatering March | to Novembec 30
91-383 John C. Critchlow (1/2 interest)  Unnamed Stresm - Stockwatering Match | to November 30
91-8R5 John €, Critchlov (1/2 lntecest)  Unnamed Stresm veoa Stockuateting March | to Novamber 30
KARLEL John C. Critchlinv (1/2 interest)  Unnamed Stresm P Stockuatering March 1 to November 30
9t-934 John C. Critchlow (1/2 (nterest) Unnamad Stream RPN Stockwatecing Msrch 1 to November 30
a-119?7 Funnon T. & Donna 53himnln Blg Summit Creak NS Stockvatecing May | to November 30
71-1194 Funnon T. A Donna Shimmin Big Summlit Creek cen- Stockwatering May L to Novembar 30
-1195 Vera T. Shimnin Clenr Water Creek PPN Stockwatering May 1 to November 10
St-trr Vera T, Shimmin Clear Water Creek ---= Stockwatering May | to November 130
t-12m Vera T. Shimmin Big Summit Creek cmn- Stockwatering May 1 to November 30
-1204 Vara T, Shimnln Blg Summit Creek caee Stockwaterlng May 1 to November 30
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Table 5. Continued.

CaveyweeT T T T T B Fiow

C)atm Nu, e Y — Fonrce (cfs) —_ _Tutpose_of Use Teriod of Une

91-1209 Funnun T, & Donna Shirmin Clear Water Creek onee Stockwatering May 1 to November 30
913112 Funnon T, & lLonns Shinmin Unnamed Stream aeee Stockustering May 1 to Nevember 30
91-1213 Funnon T. & Denna Shimmin Unnamed Stream LLET Stockvatering Msy 1 te November 30
91-1227 Rex Mathls Puck Creek cems Stockuatering May 1 to November 30
91-11229 Hex Hathia Ruck Creek avae Stockwatlering May 1 to November "
91-1231 Rex Mathina Tributary to Antone Creek eene Stockvatering April 1 to November 30
91-1232 Rex Mathls Tributary to Antone Creek EETTS Stockwatering April 1 to November 30
91-1234 Rex Mathis Unnamed Stream cnne Stockwatering April 1 to November 30
91-1237 Rex Mathis Antone Creek ene Stockuatering April 1 to November 30
91-1372 Erra Rranch Clear Water Creek acee Stockvatering May 1 to November 30
91-1567 Rex Mathis Tributary to Antone Creek - Stockwatering April 1 to November 30
91-1942 John A, Mnthis Clear Water Creek .. Stockwatering Aptil 1 to November 30
0}-2570 U.S. Rurean of Land Hanngement Conl Creek . Stockwstering January 1 to December 31
91-2575 U.5. Burcau of Land Manngrment Coal Creek - Stockvatering Janusry 1 to December 31
91-1hh2 Big Sunmit Creek Jay L, Critchlow coma’ Stockwatering

~__ Wy

March 1 to November 30

e



3.5.2 Quality

The'Quality of flow from the headwaters of the Price River Basin
is excellent. Eowever, this quality rapidly deteriorates
downstream as the stream crosses shale formations and receives
jrrigation return flows from lancos-derived soils. Mining within
the Tower mine plan area is expected to have no impact on this

system.

The construction and upgrading of surface facilities utilized in
conjunction with the Centennial Project (yard areas, roads,
conveyor lines, etc.) will result in temporary increases in the
suspended sediment concentration of the adjacent stream.
Yowever, because of the regulatory requirement that sediment
control be provided £for all areas of surface disturbance,

concentrations should be gquickly normalized.

3.6 Miticetion and Control Plans

A
=~

Runoff from all disturbed areas will be pessed through sediment
control facilities, as discussed earlier in this report. Any
discharge from facilities will be monitored in accordance with

JPDES permit standards and state and federal regulations.

The effects of the mining operation on the surface water system
will be analyzed through the surfece water monitoring plan

Gescribed in the next section. In the unlikely event that
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monitoring shows that the surface water system is being adversely
affected by the mining activities, additional steps will be taken
to rectify the situation in consultation with State and Federal

agencies.

3.7 Surface Water Monitoring Plan

An ongoing hydrologic monitoring program will be conducted at
each of the stations shown on Figure 6. Stations 7-1 and 18-4
(located ébove and below\the disturbed area in the Right Fork of
Deadman Canyon) will be used as indicators of the effect of
surface disturbances in the canyon on vater quality. Stations 8-
1 and 17-1 (located above and below the proposed surface
facilities in the small drainage beasin just east of the Right
Fork of Deadman Canyon) will be used as indicators of the effect
of surface disturbances in that canyon on water quality. Portals
may also be constructed in the future in Straicht Canyon. If so,
Stations 8-1 and 17-2 will be established above and below the
area of surface disturbance two years prior to the commencement
of construction. As mentioned previously, all of these streams

are ephemeral and will conseqguently not have water to be sampled

most of the time.

Samples will be collected monthly during the 13981 baseline period
when accessible and flowing from all surface water stations shown
on Ficure 6, and will be analyzed according to the schedule

listed in Table 2. Semples will be analyzed according to
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Attachment A. Beéinning Jdn 1982, after the baseline data has

been gathered, the sampling frequency will be reduced to a

guarterly basis.

surface water monitoring will continue on a quarterly basis, when
accessible, during post mining operations until the reclamation
effort is approved by the regulatory agency. Post-mining samples
will be analyzed in accordance with the water quality analytical
schedule in Table 2 (or an abbreviated schedule approved by the

appropriate regulating agencies).

In addition to the above outlined monitoring program, an NPDES
discharge permit will be acquired as necessary for new surface
facilities. Monitoring of all discharges will be conducted in

accordance with these permits.

As required, water guality data collected from surface water
monitoring stations will be submitted to the regulatory authority
(Utah Division of 0il, Gas, and MNining). Such reports will
normally be submitted within 60 to S0 days at the end of each

guarter, depending upon the speed of the laboratory analyses.
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4, ALLUVIAL VALLEY FLOOR DETERMINATION

The geomorphic criteria for identification of potential alluvial
floors are not met within the Tower mine plan or adjacent areas
within a two mile radius. Doelling (1972) did not identify any
alluvial deposits within a-two mile radius of the mine plan area.
Consequently, no further investigations in regard to alluvial

valley floors should be required.
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