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Department of Natural Resources,

Utah Geological Survey

Issue Overview:
The purpose of this section is to provide information and boilerplate language that will help to provide a basic understanding of the issue by factually describing the issue, its scope, and dimensions.
Coal is the remains of plant material preserved in stratified layers in the earth’s crust.  Mining of coal beds in Utah is conducted mainly to provide fuel for the electric power generation industry, as well as for some commercial and industrial uses.  During 2003, coal mining was conducted at 11 underground coal mines using highly mechanized techniques to recover coal from coalfields in central Utah (Carbon, Emery, Sanpete, and Sevier Counties). Minable coal occurs in beds greater than four feet thick and at depths generally less than 3,000 feet deep.  Within the next 25 years, future coal mining is expected to continue to come exclusively from the central Utah coalfields. 

Options & Trade-Offs

· Who owns the mineral resources?  Private?  Federal?  State? County?

· Does the county receive funding from the sale and development of the resources?  Taxes? Royalties? Fees?   How much?

· How much employment is provided through the development of the resource?   Spin-off employment?

· Will the development of the resource increase the population of the county?

· How will the development of the resource affect the infrastructure of the county?  Roads?  Water resources?  Utilities? Pollution?  Noise?  Zoning?

· Will there be cumulative impacts?  Other industries brought in or forced out?

· How long will this resource last?

Potential for Conflict

Some of the coal resource in Utah are restricted from development because of land-use decisions where the coal lands have been set aside for wildlife considerations, water resource protection, escarpment protection, wilderness and roadless areas, and national monuments.

Certainly there are different perspectives on coal and mineral resource management.  There are those on one end of the spectrum that want no development at all.  These people would prefer to leave the land and its resources untouched.  On the other end of the spectrum are those who are only interested in recovering the coal resource without regard for the land or environment (Rape and pillage the land).  

Somewhere in the middle are those who promote responsible development with regard to the environment and restoration of the land to a useable condition.

Basically the argument boils down to land use.  Do we want wilderness or suburbia?  Do we want agriculture or housing?  Do we want mining or undeveloped land?

Range of Alternatives

Most counties have planning and zoning boards that can determine what uses can be developed on the land.  Mining laws now require that mines get reclaimed once they have been completed.  The types of land uses that are acceptable or allowed must be considered during reclamation.
Existing Condition

The purpose of this section is to provide information and boilerplate language that will help to describe the existing condition.

Coal occurs in 22 coalfields in Utah that underlie parts of 20 of the 29 counties, and is found primarily in Cretaceous-aged strata (see figure).  Major coalfields are classified as containing more than one billion tons of original resource and include the Alton, Book Cliffs, Emery, Kaiparowits Plateau, Kolob, and Wasatch Plateau coalfields.  These six coalfields account for over 95 percent of Utah’s coal resource.  Minor coalfields, containing more than 50 million tons of original coal resource, include the Coalville, Henry Mountains, Mt. Pleasant, Salina Canyon, Sego, Tabby Mountain, and Vernal coalfields, and account for about four percent of the state’s coal resource. The remaining nine coalfields (Goose Creek, Grouse Creek, Harmony, Henrys Fork, Lost Creek, La Sal, San Juan, Sterling, and Wales) contain very small amounts of coal and will not likely be mined in the next 50 years. Coal is a low-cost, bulk commodity that is sensitive to transportation costs, and therefore development is often constrained by proximity to existing road and railroad transportation infrastructure.

Data Review

As mentioned above, present coal production comes from only a few Utah counties, and only those counties are likely to have any coal mining activity in the next 25 years (2005-2029). The present coal-producing counties are Carbon, Emery, Sanpete, and Sevier.  Table 1, (modified from the Utah Energy Office’s latest Energy Statistical Abstract, December 2003), lists the coal resources for the 15 Utah counties with the greatest amount of coal resource. In addition to the 15 counties listed in Table 1, small amounts of coal resource (< 0.01% of state total) are also found in Box Elder, Daggett, San Juan, Utah, and Weber Counties.  It should be noted that the coal in all of Utah’s counties is not the same quality, but varies in terms of heat content (Btu/lb), as well as sulfur and ash contents.  Those coals with the highest heat content and lowest sulfur and ash contents are the most attractive for development.  

Table 1. Utah coal resource by county through 2002 (modified from Utah Energy Office Energy Statistical Abstract, 2003; resource in millions of short tons)

 Coalfield
Recoverable1
Production
Remaining
% of Resource

   Name   
 Resource  
1870-2002
Resource 
     Remaining       

Kane

7,724.6
        0.1
   7,724.5
        54.5

Carbon

1,475.8
    417.5
   1,058.3
          7.5

Emery

1,236.6
    340.1
      896.5
          6.3

Garfield
3,106.3
        0.0
   3,106.3
        21.9

Sevier

   626.2
      95.5
      530.7
          3.7

Iron

   260.2
        0.8
      259.5
          1.8     

Sanpete
   171.8
        0.7
      171.1
          1.1

Grand

   208.9
        2.7
      206.2
          1.5

Summit
     55.2
        4.3
        51.5
          0.4

Wasatch
     53.2
        0.0
        53.2
          0.4

Uintah

     53.2
        0.3
        52.9
          0.4

Washington
     34.4
        0.0
        34.4
          0.2

Duchesne
     16.2
        0.0
        16.2
          0.1

Wayne

     16.2
        0.0
        16.2
          0.1

Morgan
       0.4
        0.0
          0.4
       < 0.01

1  Original recoverable coal resource does not include any land-use exclusions.
The Federal, State, and local governments all have laws and rules regarding the exploration and development of coal resources in Utah. Most of these regulations and rules concern protection of other resource values and returning the land after mining to the approximate original pre-mining conditions.  State and federal coal mining laws do not pertain to county-owned or private lands.
Data Review:

Information on coal resources of Utah can be found on these Internet sites:

http://www.ut.blm.gov/MineralsAdjudication/Coal%20FAQs.htm 

http://geology.utah.gov/utahgeo/energy/index.htm 

http://www.energy.utah.gov/coal.htm 

http://www.ogm.utah.gov
Databases:
The Utah Geological Survey maintains a portion of the National Coal Resources Data System that was compiled over the past 25 years. This database contains digital records of wells and outcrop measurements of Utah coalbeds and maps of outcrops and mined out areas.  Some of this information is proprietary due to the sensitivity of divulging company data from active operations. The UGS also maintains the Utah Mineral Occurrence System, which has coal and mineral occurrence information. Contact the UGS for more information about these databases.

The Utah Division of Oil, Gas & Mining maintains various databases dealing with coal mine regulation.  There is a water monitoring database that contains hydrologic information collected over the years at all of the coal mines.  There is also a coal tracking system that tracks the status of various mine projects.  There is a GIS database that keeps track of mapping information.  

Available Publications, Maps, and Other Information:

The Utah Geological Survey (UGS) is the lead agency in Utah state government regarding coal resource information.  The UGS has produced various publications on the coal resources of Utah.  These include reports and maps that show where economically attractive coal deposits occur.  These products are typically used as a first step to performing more detailed field evaluations of areas likely to contain minable coal reserves.  As needed, the UGS could produce, at a countywide scale, digital GIS maps of coal resource potential.  Additional information on coal resources may be obtained from the UGS coal personnel (see “Resources to Assist” section).

The Division of Oil, Gas and Mining (OGM) is the lead agency that regulates the exploration for and development of coal mines in Utah.  Prior to mining in the State of Utah a permit must be obtained through the Division. When exploration and developmental activities are completed, the Division ensures that mining sites are satisfactorily reclaimed.
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Items to Consider

In describing the Existing Condition, the author should address:

· The specific coal quality of individual deposits since coal has variable composition. 

· The proximity of the coal deposits to rail or road transportation corridors.

· Probable locales of fossil-bearing geologic formations in the region

· The current state of coal development and markets in the region 

· Environmental or other land-use factors that may limit or preclude coal development.
· Cultural, paleontological, or historic resource values
· Water quality, supply values
· Floodplain/unstable geology concerns
· Threatened or endangered plant/animal species
· Renewable resource/ unique agricultural values
· Recreational resource values
· SocioEconomic values
· Conformance with Federal, State, regional, and or local land use plans and policies

Desired Future Condition:

The purpose of this section is to provide information and boilerplate language that will help to describe the improvements and changes that need to be made to the existing condition in order to achieve the desired future condition. It also provides the basis for the development of policy statements that support the desired future condition.
In describing the Desired Future Condition, the author should address:

· The desire to allow or preclude access (road closure, road building) to important coal deposits in the county.
· The desire to allow or preclude new or continued development of coal resources in the area.

· The conflicts that may exist between coal mining and other uses of the land.

Range of Alternatives

There are basically two alternatives to consider.  Coal is considered a nonrenewable resource.  Once it is used it is no longer available.  (Irretrievable)  When dealing with a coal resource the choice is usually do we use it or not.  Once the decision has been made to develop the resource there are numerous considerations and alternatives associated with that decision.  (See Items to consider above.)  Other considerations include:  Short term uses versus long term productivity, Multiple-land use, other affected resources, cumulative impacts.  
Boilerplate Language

Counties should contact the Division for assistance in this area.
Policy and Position Statements

The purpose of this section is to provide boilerplate policy statement language that will support the desired future conditions.  A range of possible conditions is provided here.
Mission Statement: The mission of the Title V Program is to regulate exploration for, and development of, coal in conformance with UCA 40-10 and the Surface Mining Control and Reclamation Act of 1977 which:

· supports the existence of a viable coal mining industry to meet the nation’s energy needs

· implements standards that safeguard the environment and protect public health and safety, and

· achieves the successful reclamation of land affected by coal mining activities.

Boilerplate Language

Recognizing that Utah contains a wealth of coal resources, the current State position is one of promoting the prudent and sustainable development of critical coal resources to provide low-cost energy for electric power and industrial needs in Utah, and preserving adequate access to explore and develop those coal resources.  

Goals, Objectives, and/or Action Items

The purpose of this section is to provide boilerplate examples of the types of improvements or changes that typically would be needed to reach the desired future condition.  “Goal” is the desired condition.  “Objectives” are improvements or changes that need to be made to reach the goal.  “Action Items” are specific actions that can be taken in order to achieve the objective.

Goal:

Maintain a viable mining industry

Objective:
Ensure that proper mining techniques are used and appropriate permits are obtained.
Objective:
Federal, State and Local agencies will participate in planning and permitting processes so that the mining industry can secure the necessary approvals.

Monitoring Methods and Mechanisms 

The purpose of this section is to provide suggested techniques and methods for monitoring progress towards the desired condition.

Counties should contact the Division for assistance in this area.

Sources and Resources to Assist

This section is intended to be a reference guide to help locate any sources of assistance.

Resources to Assist/Personal Contacts for More Information:

STATE:

Utah Geological Survey

Receptionist:


(801) 537-3300

1594 W. North Temple, Suite 3110
Coal:  
       Jeffrey Quick 
(810) 537-3372


P.O. Box 146100


                   David Tabet
(801) 537-3373

Salt Lake City, UT 84114-6100
Fax: 



(801) 537-3400

Utah School & Institutional Trust Lands Administration

Main Office:
675 East 500 South, Suite 500
Salt Lake City, UT 84102
Phone: (801) 538-5100
Fax:     (801) 355-0922

Internet: http://www.utahtrustlands.com/contact_us/
Division of Oil, Gas and Mining

1594 W. North Temple, Suite 1210

P.O. Box 145801

Salt Lake City, UT 84114-5801

Phone: (801) 538-5340

Fax:     (801) 359-3940

Internet: http://www.ogm.utah.gov 

Utah Energy Office

1594 West North Temple, Suite 3610
P O Box 146480
Salt Lake City, UT 84114-6480
Phone: (801) 538-5428

Fax:     (801) 538-4795

http://www.energy.utah.gov 

FEDERAL:

U.S. Bureau of Land Management


Utah State Office



PO Box 45155 




Salt Lake City, Utah 84145-0155


Phone: (801) 539-4001
Fax:     (801) 539-4013

Internet: http://blm.ut.gov
Note: BLM Field Offices throughout Utah may have additional information


U.S. Geological Survey

Box 25046, MS 939 

Denver Federal Center 

Denver, CO 80225 
Vito Nuccio,

Acting Chief Scientist

Energy Resources Team 

Phone: (303) 236-1647 
Email: vnuccio@usgs.gov
Internet: http://energy.cr.usgs.gov/coal/index.htm 

OTHER ORGANIZATIONS:

Utah Mining Association

136 S. Main Street, #709

Salt Lake City, UT 84101

Phone: (801) 364-1874

Fax:     (801) 364-2640

Internet: http://www.utahmining.org
Specific UGS publications on coal resources in Utah are:

Monographs

Doelling, H.H., and Graham, R.L., 1972, Southwestern Utah coal fields – Alton, Kaiparowits Plateau and Kolob-Harmony: Utah Geological and Mineralogical Survey Monograph Series No. 1, 333 p.

Doelling, H.H., and Graham, R.L., 1972 (2002), Eastern and northern Utah coal fields – Vernal, Henry Mountains, Sego, La Sal-San Juan, Tabby Mountain, Coalville, Henrys Fork, Goose Creek and Lost Creek: Utah Geological and Mineralogical Survey Monograph Series No. 2, 409 p., (now on CD).
Doelling, H.H., 1972 (2002), Central Utah coal fields - Sevier-Sanpete, Wasatch Plateau, Book Cliffs and Emery: Utah Geological and Mineralogical Survey Monograph Series No. 3, 572 p., (now on CD).

Bulletins

Pruitt, R.G., Jr., 1961, The mineral resources of Uintah County: Utah Geological and Mineralogical Survey Bulletin 71, 101 p.

Hamblin, W.K., and Rigby, J.K., 1966, Central Utah coals – a guidebook prepared for the Geological Society of America and associated societies: Utah Geological and Mineralogical Survey Bulletin 80, 94 p.

Pratt, A.R., and Callaghan, E., 1970, Land and mineral resources of Sanpete County: Utah Geological and Mineralogical Survey Bulletin 85, 69 p., 2 pl.

Doelling, H.H., 1975, Geology and mineral resources of Garfield County: Utah Geological and Mineral Survey Bulletin 107, 175 p., 1 pl., 1:250,000.

Davis, F.D., and Doelling, H.H., 1977, Coal drilling at Trail Mountain, North Horn Mountain and Johns Peak areas, Wasatch Plateau, Utah: Utah Geological and Mineral Survey Bulletin 112, 90 p., 6 pl. 

Doelling, H.H., 1980, Geology and mineral resources of Box Elder County: Utah Geological and Mineral Survey Bulletin 115, 251 p., 3 pl., 1:125,000

Gurgel, K.D., editor, 1982, Proceedings, Fifth Symposium on the geology of Rocky Mountain coal: Utah Geological and Mineral Survey Bulletin 118, 319 p. 

Foster, D.A., and Smith, A.D., 1984, Bibliography of Utah coal, 1869 through 1982, Utah Geological and Mineral Survey Bulletin 120, 242 p. 

Doelling, H.H., and Davis, F.D., 1989, The geology of Kane County, Utah; geology, mineral resources, geologic hazards, by with sections on petroleum and carbon dioxide by C.J. Brandt, Utah Geological and Mineral Survey Bulleting 124, 192 p., 10 pl., 1:100,000. 

Sprinkel, D.A., 1999, Digital geologic Resources Atlas of Utah: Utah Geological Survey Bulletin 129-DF, 1 CD-ROM.

Gloyn, R.W., Tabet, D.E., Tripp, B.T., Bishop, C.E., Morgan, C.D., Gwynn, J.W., and Blackett, R.E., 2003, Energy, mineral, and ground-water resources of Carbon and Emery Counties, Utah: Utah Geological Survey Bulletin 132, 162 p., 14 pl. 

Special Studies 

Eardley, A.J., 1963, A reconnaissance survey of the coal resources of southwestern Utah: Utah Geological and Mineralogical Survey Special Studies 3, 34 p.

Robison, R.A., 1963, Progress report on the coal resources of southern Utah (Garfield, Kane Counties): Utah Geological and Mineralogical Survey Special Studies 7, 28 p.

Maurer, R.E., 1966, Review of the coal deposits of eastern Sevier County, Utah: Utah Geological and Mineralogical Survey Special Studies 15, 24 p., 1 pl., 1” = 2 miles.

Robison, R.A., 1966, Geology and coal resources of the Tropic area, Garfield County, Utah: Utah Geological and Mineralogical Survey Special Studies 18, 47 p., 1 pl., 1” = 3/4 mile.

Doelling, H.H., 1967, Kaiparowits Plateau, Garfield County, Utah – Escalante-Upper Valley coal area: Utah Geological and Mineralogical Survey Special Studies 20, 16 p., 3 pl.

Doelling, H.H., 1968, Carcass Canyon coal area, Kaiparowits Plateau, Garfield and Kane Counties, Utah: Utah Geological and Mineralogical Survey Special Studies 25, 23 p., 2 pl., 1” = 1760’.

Smith, M., editor, 1979, Coal studies; Methane content of Utah coals; Observations on the Sunnyside coal zone; Chemical analysis of coal from the Blackhawk Formation, Wasatch Plateau coal field, Carbon, Emery, and Sevier Counties, Utah: Utah Geological and Mineral Survey Special Studies 49, 102 p., 1 pl.
Smith, M. editor, 1981, Utah coal studies II; Coal drilling, North Horn Mountain, East Mountain areas, Wasatch Plateau, Utah; Geologic evaluation of a central Utah coal property, Wasatch Plateau, Emery County, Utah: Utah Geological and Mineral Survey Special Studies 54, 44 p.

Smith, A.D., 1981, Muddy Creek coal drilling project, Wasatch Plateau, Utah: Utah Geological and Mineral Survey Special Studies 55, 57 p.

Bunnell, M.D., 1987, Roof geology and coal seam characteristics of the No. 3 Mine, Hardscrabble Canyon, Carbon County, Utah, in Stringfellow, J., editor, Contributions to economic geology in Utah 1986: Utah Geological and Mineral Survey Special Studies 69, 39 p.

Hucka, B.P., 1991, Analysis and regional implication of cleat and joint systems in selected coal seams, Carbon, Emery, Sanpete, Sevier, and Summit Counties, Utah: Utah Geological Survey Special Study 74, 47 p., 2 pl., 1" = 3 miles. 

Gloyn, R.W., Morgan, C.D., Tabet, D.E., Blackett, R.E., Tripp, B.T., and Lowe, M., Mineral, energy, and ground-water resources of San Juan County, Utah: Utah Geological Survey Special Study 86, 39 p. 

Circulars 

Crawford, A.L., and Buranek, A.M., 1943, Resinous coals, Salina and Huntington Canyons, Utah: Utah Geological and Mineralogical Survey Circular 23, 9 p.

Smith, A.D., and Jahanbani, F.R., 1988, Annual production and distribution of coal in Utah, 1987: Utah Geological and Mineral Survey Circular 80, 8 p.

Bon, R.L., Gloyn, R.W., and Tabet, D.E., 1996, Utah mineral activity summary for 1995: Utah Geological Survey Circular 91, 15 p.

Allison, M.L., compiler, 1997, A preliminary assessment of energy and mineral resources within the Grand Staircase - Escalante National Monument: Utah Geological Survey Circular 93, 36 p.

Hucka, B.P., Sommer, S.N., and Tabet, D.E., 1997, Petrographic and physical characteristics of Utah coals: Utah Geological Survey Circular 94, 80 p., 1 disk. 

Tabet, D.E., Quick, J. C., Hucka, B.P., and Hanson, J.A., 1999, The available coal resources for the nine 7.5-minute quadrangles in the northern Wasatch Plateau Coalfield, Carbon and Emery Counties, Utah: Utah Geological Survey Circular 100, 46 p. 

Reports of Investigation 

Eardley, A.J., and Cohenour, R.E., 1963, Coal resources of the Antimony-John’s Valley area, Garfield County Utah: Utah Geological and Mineralogical Survey Report of Investigation 1, 10 p.

Cohenour, R.E., 1963, Coal resources of part of the Alton area, Kane County, Utah: Utah Geological and Mineralogical Survey Report of Investigation 2, 20 p., 3 fig., 1” = ½ mile.

Cohenour, R.E., 1964, Lieu land acquisition, Kaiparowits coal reserves, Kane County, Utah: Utah Geological and Mineralogical Survey Report of Investigation 18, 7 p., 3 pl., 1” = 1 mile.

Cohenour, R.E., 1964, Coal land west of the towns of Huntington and Emery, Emery County, Utah: Utah Geological and Mineralogical Survey Report of Investigation 20, 1 p., 2 pl., 1” = 1 mile.

Cohenour, R.E., 1966, Appraisal of proposed selection of coal lands, Book Cliffs area between Whitmore Canyon and Soldier Creek, Carbon County, Utah: Utah Geological and Mineralogical Survey Report of Investigation 25, 6 p., 1 pl., 1” = 4 mile.

Cohenour, R.E., 1966, Appraisal of proposed selection of coal lands in the Emery coal field of Emery and Sevier Counties; also appraisal of selected phosphate lands in Rich and Uintah Counties: Utah Geological and Mineralogical Survey Report of Investigation 28, 11 p., 1 pl., 1:62,500.

Doelling, H.H., and Kaliser, B.N., 1972, Contour mining proposal by North American Coal Corp., Clear Creek, Utah: Utah Geological and Mineralogical Survey Report of Investigation 65, 10 p.

Doelling, H.H., 1977, Sandstone spar in the Trail Mountain mine, Emery County, Utah: Utah Geological and Mineral Survey Report of Investigation 120, 18 p.

Doelling, H.H., 1982, Suggestion for Utah state coal land acquisition in the Emery coal field, Emery and Sevier Counties, Utah, as part of lieu land exchange program: Utah Geological and Mineral Survey Report of Investigation 178, 20 p.

Doelling, H.H., 1983, Preliminary evaluation of two tracts of coal lands in the Wasatch Plateau coal field, Carbon and Emery Counties, Utah: Utah Geological and Mineral Survey Report of Investigation 180, 9 p.

Sommer, S.N., and Foster, D.A., 1986, Description, correlation, and summary of coal drill core TM-7, Emery County: Utah Geological and Mineral Survey Report of Investigation 205, 30 p.

Keith, A.C., 1989, Coal quality characteristics of Utah's coal beds in and near potentially producible coal tracts: Utah Geological and Mineral Survey Report of Investigation 219, 169 p.

Blackett, R.E., Brandt, C.J., Chidsey, T.C., Jr., and Bishop, C.E., 1992, Mineral and energy resources in Kane County, Utah and their occurrence with respect to Wilderness Study Areas: Utah Geological Survey Report of Investigation 221, 42 p.

Tabet, D.E., Hucka, B.P., and Sommer, S.N., 1995, The resinite resources of selected coal seams of the Book Cliff and Wasatch Plateau coal fields of central Utah: Utah Geological Survey Report of Investigation 225, 19 p.

Sommer, S.N., Bodily, D.M., and Whitney, E.M., 1995, Characteristics of Utah coals in the University of Utah's Coal Sample Bank: Utah Geological Survey Report of Investigation 226, 53 p. 

Maps 

Sommer, S.N., Doelling, H.H., and Smith, A.D., compilers, 1982, Land control and coal reserves of the Kaiparowits Plateau, Alton, and east half Kolob coal fields, Utah: Utah Geological and Mineral Survey Map 65, 2 pl., scale 1:31,680. 

Kitzmiller, J.M., II, 1982, Preliminary geologic map of the Joes Valley Reservoir quadrangle, Emery and Sanpete Counties, Utah: Utah Geological and Mineral Survey Map 67, 6 p., 1 pl., scale 1:24,000. 

UGMS Staff, 1983, Energy resources map of Utah: Utah Geological and Mineral Survey Map 68, 1 pl., scale 1:500,000. 

Anderson, P.B., 1983, Geologic map of the Pine Canyon quadrangle, Utah (Carbon Co.): Utah Geological and Mineral Survey Map 72, 14 p., 3 pl., 1:24,000.

Nethercott, M., 1985, Geology and coal resources of the Deadman Canyon quadrangle, Carbon County, Utah: Utah Geological and Mineral Survey Map 76, 20 p., 2 pl., 1:24,000. 

Willis, G.C., 1986, Provisional geologic map of Sego Canyon quadrangle, Grand County, Utah: Utah Geological and Mineral Survey Map 89, 14 p., 2 pl., 1:24,000. 

Morton, L.B., 1986, Provisional geologic and coal resources map for the Mt. Ellen quadrangle, Henry Mountains, Garfield County, Utah: Utah Geological and Mineral Survey Map 90, 15 p., 3 pl., scale 1:24,000. 

Miscellaneous Publications 

Chan, M.A., Newman, S.L., and May, F.E., 1991, Deltaic and shelf deposits in the Cretaceous Blackhawk Formation and Mancos Shale, Grand County, Utah: Utah Geological Survey Miscellaneous Publication 91-6, 83 p., 2 pl., 1" = 4950'.

Lawton, T. F., and Weiss, M. P., 1999, Geologic map of the Wales quadrangle, Juab and Sanpete Counties, Utah: Utah Geological Survey Miscellaneous Publication 99-2, 29 p., 2 pl., 1:24,000.

Public Information Series 

Blackett, R.E., 1996, Total thickness of coal in the John Henry Member of the Straight Cliffs Formation, Kaiparowits coal field, Utah: Utah Geological Survey Public Information Series 37, 1 page, 1" = 6.4 miles. 

Open-File Reports 

Hereford, R., 1988, Geology of the Cannonville quadrangle, Kane and Garfield Counties, Utah: Utah Geological and Mineral Survey Open File Report 142, 17 p., 1 pl., 1:24,000.

Hucka, B.P., Sommer, S.N., and Keith, A.C., 1990, Cleat and joint system evaluation and coal characterization of the sub-3 seam coal, Castle Gate No. 3 mine, Carbon County, Utah: Utah Geological Survey Open File Report 170, 34 p.
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