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R645-200. Coal Exploration: Introduction.

Consolidation Coal Company (hereinafter referred to as "Consol") proposes to begin
coal exploration in excess of 250 tons on Consol fee surface and private leased coal.
This fee surface contains approximately 960 acres that was originally permitted as an
interim program mining permit in 1979 and eventually a Mining and Reclamation Plan
(ACT 0151007) with the Utah Division of Oil, Gas, and Mining (hereinafter referred to as
"the Division") by Soldier Creek Mining Company (CalMet). Consol purchased the
property in November of 1995 and assumed the mining permit, bond and reclamation
liability. Consol also controls surface and coal in fee on 640 acres adjacent to the north
boundary of the permitted area.

Consol was in the process of completing final reclamation on the site prior to the
decision to investigate the mineability of the A seam. This exploration application is
intended to determine if the seam is 1.) marketable, and 2.) economically mineable.

For ease of reference, this plan follows the format of the applicable portions of the rules
(R645-200 through R645-203) regarding Major Coal Exploration.

R645-200-100. Scope. (Major Coal Exploration):

123. Major Coal Exploration

Consol intends to remove more than 250 tons of A seam coal from production adits
developed for the purpose of determining coal marketability through test burns with
potential customers. The Major Exploration Permit will also focus on determining the
economic mineability of the A seam; during development, roof and floor conditions will
be closely examined. lf the exploration and marketing phase of this project are
successful, Consol will follow up with a Mining and Reclamation Plan application
submittal. Consol is hereby filing a Notice of Intention to Conduct Major Coal
Exploration under the requirements of R645-201-300.

R645-200-200. Responsibilities.

210. Responsibility to Comply with Regulations.

Consol will comply with the requirements of R645-200 through R645-203

220. Responsibility of the Division to Review and Reply.

The Division will receive, review and approve or disapprove this Notice of Intention to
Conduct Major Coal Exploration. The Division will review and respond to this
application within 15 days of receipt.

230. Responsibility of the Division to Coordinate with Other Agencies.

The Division will coordinate review of this Notice with the appropriate government
agencies.
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R645-201. Coal Exploration: Requirements for Exploration Approval.
R645-201-100. Responsibilities for Goal Exploration Plan Review.

110. Goal Exploration Plan Review, Responsibility of Division.

The surface on which exploration will take place is Consol fee control. The mineral
estate upon which this exploration will take place is Consol private lease control. Refer
to Operations Map (MEP O).

120. Requirements of 43 CFR 3480-3487.

This control is not subject to 43 CFR Parts 3480-3487. Therefore, exploration plan
review will be the responsibility of the Division.

130. Division responsibility to Goordinate with Other Agencies.

This Notice of Intention to Conduct Major Coal Exploration is being submitted to the
Division as the lead agency for review and approval.
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R645-201-300. Major Goal Exploration Permits

310. Division Submittal and Approval

Consol is submitting this Notice to the Division for review and approval, prior to
beginning exploration work in 2006.

320. Required Applicant Information.

321. Name, Address and Telephone Number of Applicant:

APPLICANT:
Consolidation Coal Company
John Gefferth
P.O Box 566
Sesser, lllinois, 62884
618-625-2041

OPERATOR:
Consolidation Coal Company
Hidden Valley Mine
P.O Box 566
Sesser, lllinois, 62884
618-625-2041

322. Name, Address and Telephone Number of the Applicant's
Representatives:

RESPONSIBLE REPRESENTATIVE:

Consolidation Coal Company
John Gefferth
P.O Box 566
Sesser, lllinois, 62884
618-625-2041
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323. Description of Exploration Area. (Exploration & Reclamation
Plan)

100. Narrative description and maps of Exploration Area.
General

The Emery Coal Field is located 35 miles east of Salina and 70 miles south of Price in Sevier
and Emery Counties. The Field has a width ranging from 4-8 miles and a length of about 35
miles. The proposed exploration area lies within the reclaimed Hidden Valley Mine Permit ACT
015/007 and is three (3) miles east of Highway 10 and seven miles southwest of the town of
Emery, Utah. The Major Exploration Area (MEP) boundary is in the northeast corner of the
permitted area and totals 194 Acres, refer to operations map (MEP O).

The proposed major exploration area is located within Sections 17 and 18, T26S, R6E, Salt
Lake Base and Meridian, Walker Flats Quadrangle, within Emery County Utah. The proposed
major exploration area lies in and adjacent to a deep canyon along lvie Creek. The entire 960
acres (section 18, Wl 12 and section 17, all) is currently under Permit ACT 0151007. Consol
currently holds reclamation bond on this area. CalMet, the applicant under the original interim
permit, began initial construction of an underground coal mine in the late 1970's. Approximately
6.7 acres of surface was affected by CalMet during construction of a haul road into the canyon,
a buried culvert to direct unatfected surface drainage under the affected area, a sediment pond
to control affected surface runoff, and four exploratory adits into both the A seam and CD Seam
(CalMet called this the B seam). Topsoil was not required to be removed under the original
permit. The mine never reached full production and CalMet began reclamation in 1987 under a
permanent program Mining and Reclamation Plan approved by the Division. Consol purchased
the property in 1995 and assumed the mining permit, bond and reclamation liability. Consol was
in the process of completing final reclamation on the site until the decision was reached to
investigate the mineability of the A seam.

Structurally, the Hidden Valley Mine area lies on the gently dipping west slope of the San Rafael
Swell. Locally, strata dip generally at a rate of about 3 to 4 degrees to the west-northwest. The
strike of the beds are mainly northeast, but as they trend beneath the volcanics at the south end
of the field the strike changes to nearly east west. Strike variations do occur. Local faulting
within the immediate area of the Hidden Valley Mine has not been observed or indicated
through information contained within the Consol drill hole data base; however, the prominent
northeast-southwest trending Joes Valley Fault Zone lies aboutl % miles to the west. The
Fault Zone consists of two or more large displacement faults, that form a graben structure,
running generally parallel to State Route 10. Displacement has been estimated at over 1 ,000
feet. The eastern-most fault trace marks the western extent of the Emery field.
The important coal seams of the Emery Field occur in the Ferron Sandstone Member of the
Mancos Shale. The Ferron can be divided into two units on the basis of lithology. The lower
Ferron consists primarily of sandstone and is typically a gray, fine-grained carbonaceous,
calcareous marine sandstone and siltstone. The upper deltic units consist mainly of alternating
thick to massive beds of tan, yellow-gray, medium-grained sandstone, similarly colored shaley
sandstone and gray shale. The shales are clayey, silty and carbonaceous. lt is within the
shaley strata that the coal beds are typically found. The coal seams are lenticular, so that
correlations are difficult. Thirteen coal beds have been identified in the Ferron Sandstone
Member, but are not laterally persistent due to their lenticular nature.
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$EOLOGY (Site Specific)

The Hidden Valley Mine site including the proposed exploration permit area is centrally
located in the Emery Coal Fiefd and is closely sunounded by the most productive part of
this Field. lvie Creek, which runs west to east, generally bisects the property, forming a
substantial canyon through the Ferron Sandstone Member. lt is in this canyon that the
minable A seam outcrops on the property. Additional seams above the A seam also
outcrop in the Canyon, including the CD seam and I seam; referred to by the previous
property owner (CalMet) as the B and C seams, respectively.

A generalized columnar section of the property, shown below, shows the basic
correlation between the three seams and also identifies the major lithologies present,
including sandstone, shale, and sandy shale.
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COAL SEAMS (General Description)

A Seam:

The A seam is the only seam considered economically mineable based upon
mineability, coal thickness and marketable coal quality, as observed in drill hole data.
The A seam is generally free of partings and outcrops in Section 17 along lvie Creek.
The A seam thickness is generally consistent throughout the property except in the
SW% of Section 17 where the seam is only 3.8 ft. The overall average thickness is 10.2
ft.

CD Seam:

The CD seam is found in two splits or separate coal benches separated by 1.0 ft. to 1 .6
ft. of shale parting. The combined thickness rangefrom 7.7 ft.to 12.5 ft. with the upper
split ranging from 4.0 ft. to 8.4 ft. while the lower ranges from 2.1 ft. to 3.1 ft. Unlike the
A seam, the aerial extent of the thick CD seam is limited. This combined with the seam
parting render the CD seam uneconomic to mine.

I Seam:

The I seam at Hidden valley correlates well with the I seam being mined at both the
Emery Mine and the Dog Valley Mine. This seam is also found in two splits on the
property except in drill hole 6 where the entire seam has thinned to less than a foot. In
the other five holes the total seam thickness ranges from 6.4 ft. to 1 1 .7 ft. with the upper
split ranging from 1.5 ft. to 4.6 ft. and the lower from 3.4 ft. to 4.3 ft. The I seam is
considered uneconomic to develop at Hidden Valley due to seam splitting.
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2OO. Narrative description of proposed exploration activity.

General

This project proposes to use the existing County Collector Road 514 to access Consol
fee surface. As previously mentioned, Consol intends to determine if the A seam is
mineable from a marketing, engineering, environmental and economic standpoint.
Under this exploration permit Consol proposes to re-disturb the affected, reclaimed
CalMet footprint, affect some un-disturbed areas and reestablish drainage control in a
similar manner that was previously approved. Consol also proposes to re-enter and
develop the A seam adit, and re-enter and develop the previously developed CD
(CalMet B Seam) seam adit to ramp down to the A seam, This exploration will be done
under an approved MSHA roof control and ventilation pfan. Due to the apparent poor
condition of the initial coal, Consol proposes to stockpile the material on site with
approved erosion control. This stockpile will be placed in an area that has no previous
surface disturbance. Once unweathered coal is reached, the coal will either be
stockpiled on the permitted surface, transported to a loadout, or transport it directly to a
customer for a test burn. No commercial sale of the coal will occur under this permit,
except as allowed by R645-201-400.

Detail

Standard earthmoving construction equipment will be used to re-establish the mine
openings. Consol will utilize dozers, trackhoes, excavators, haul trucks and drills as the
major equipment. Initially the previously reclaimed surface material will be removed and
stockpiled, and the sediment pond built close to the same location that it was under the
GalMet permit. The drainage culvert that conveyed unaffected drainage through the
area will be put back into service. The road leading down the canyon wilf be built in
approximately the same location and configuration as before. The adit backfill will be
removed and either spread or stockpiled, depending on its geochemical quality. A
material storage area and sediment pond will be built near the entrance to the canyon.
This material storage area will be used to stockpile the exploration material and any
backfill that can't be used in the canyon.

The exploration will be done using conventional mining techniques and equipment
(continuous miner, bolter, shuttle car, underground support equipment)

Site reclamation will be achieved with standard earthmoving equipment.
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300. Timetable

Once the MEP is issued, Consol intends to begin surface material removal from the
previously disturbed area. This material will be stockpiled as substitute topsoil for future
reclamation. Road construction, pond construction and adit face up work will follow.
The topsoil will be removed and stockpiled in areas that were not previously disturbed.

500. Estimated amount of coal to be removed.

Due to the mineral estate being leased to Consol, an accurate record of the amount of
coal removed will be maintained at the site. Standard engineering methods of
underground surveying will be used to calculate the void mined and any coal sent offsite
will be weighed with certified scales and/or acceptable volumetric survey methods. A
report stating the volume and disposition of coal mined each month will be sent to the
Division by the 1Sth day of the month following production. Consol's exploration mine
layout contains 250,000 tons of recoverable coal to be mined under this application.

600. Proof of need to operate under a Major Exploration
Permit

Consol is requesting to remove as much as 250,000 tons of coal, under this Major
Exploration Permit, to evaluate the A seam. This amount is needed to supply
prospective customers with an adequate amount of coal for test burns. The average test
burn ranges from 10,000 to 20,000 tons. The existing coreholes and two independent
reserve studies show that the A seam is the only seam in the area of the Major
Exploration Permit that may be economically mineable. There is no known record of
this seam ever being mined within the Emery Coal Field. Consol intends to develop the
exploration entries far enough into the coal outcrop to determine the mining conditions
and the coal quality. Consol will extend the exploration entries into the A seam outcrop
and connect them to entries developed in the CD seam. This connection is necessary
to establish mine ventilation. Refer to the Operations Map (MEP O).

324. Owner of record of Subsurface and Surface

Surface ownership: Consolidation Coal Company
1800 Washington Road
Pittsburgh, Pennsylvania, 1 5241
412-831-4000

lvie Creek Coal Company Shareholders Trust.
c/o Jones Waldo Holbrook & Mcdonough
1500 First Interstate
Salt Lake City, Utah, 84101

Mineral estate ownership:
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325. Disturbed Area Map

Refer to the Operations Map (MEP O) and the Reclamation Map (MEP R) for the
previously disturbed and proposed disturbed boundaries.

326. Legal Right to Enter The Surface and Conduct Exploration

Consol is the surface owner of record for the permit area.

330 Public Notice

Refer to Appendix A for the text and map for the public notice.

R645-201400 Requirements for Gommercial Sale

410. Application to Obtain Written Approval

With this application, Consol requests the Division's written approval that NO permit to
conduct coal mining and reclamation operations is required for the sale or commercial
use of coal extracted during exploration operations if such sale or commercial use is for
coal testing purposes only.

420. Demonstration that Goal Testing is Needed

Coal testing is needed to determine the quality and marketability of the A seam coal. As
mentioned at R645-201-323-600, the A seam has not been mined in commercial
quantities. During the term of this exploration permit, Consol intends to decide if the A
seam reserve can be mined and commercially sold. lf this proves to be the case,
Consol intends to submit a mining and reclamation plan to begin commercial mining of
the coal.

430. Application to Mine Coal for Test Purposes

431. Testing Firm

lf the coal removed is of sufficient quantity and quality to require testing, Consol will
submit pertinent data to the Division prior to shipment.

432. End User Statement

100. End user justification for test

lf Consol delivers coal to an end userfor a test burn, Consol will forward a statement
from the end user as to the reason for the test prior to any shipments to the end user.
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200. Amount of coal required for end user test

R645-201432-100 will contain the amount of coal needed by the end user and why a
smaller amount will not suffice.

300. Description of end user test

R645-201432-100 will give a detailed description of the required tests thatthe end user
is requesting.

433. Future Reserue Evaluation to Support Exploration

The immediate future reserve consists of private leased coal and Consol fee coal in
sections 17 , 18, 7, 8. The total reserve of A seam coal within these sections is 15.5
million (leased) and 7 million (Consol fee) tons respectively .

434 Explanation as to why other means of exploration are not
adequate

As expfained in R645-203-323-600, this method of exploration is required duetothe
fact that this seam has never been mined commercially.

R645-202. Coal Exploration: GomplianceDuties.

R645-202-200. Performance Standards.

230. Operational Standards.

For detailed information on surface drainage, archeology, land use, soils, vegetation
and Wildlife, please refer to the following appendices:

Appendix B:
Appendix C:
Appendix D:
Appendix E:
Appendix F:
Appendix G:

Drainage Control
Archeology (confidentia l)
Land use
Soils
Vegetation
Wildlife
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231. Non Disturbance of Habitats.

Habitats of unique or unusual high value for fish, wildlife, and other related
environmental values and critical habitats of endangered or threatened species
identified pursuant to the Endangered Species Act of 1973 (16 U.S.C 1531 et. Seq.) will
not be disturbed during coal exploration.

Please refer to Appendix F and Appendix G

232. Utilities/Support Facilities and Road - Gonstruction and Use.

All roads or other transportation facilities used for coal exploration will comply with the
applicable provisions of R645-301-358...R645-301 -762. The Canyon Entrance Road
(MEP 01) is a primary road. Referto MEP 01 forplan view, profile and cross sections.
Road ditches and culverts were designed according to R645-301 -742.323 and
742.423.1. As-Built drawings will be filed upon final construction. To protect the public
a gate and/or a sign will be placed either at the west boundary of Consol property or at
the beginning of the Canyon Entrance Road.

All coal mining and reclamation operations will be conducted in a manner which
minimizes damage, destruction or disruption of services provided by oil, gas, and water
wells; oil, gas, and coal slurry pipelines, railroads; electric and telephone lines and water
and sewage lines which pass through the permit area. There are no facilities described
above within the permit area.

The support facilities will be operated in accordance with this permit issued for the mine
operation to which it is incident or from which its operation results. Plans and drawings
for each support facility have been included in this application. Plans and drawings for
each support facility to be constructed, used, or maintained within the proposed permit
area will include a map, appropriate cross sections, design drawings, and specifications
sufficient to demonstrate how each facilfty will comply with applicable performance
standards. In addition to the other provisions of R645-301 , support facilities will be
located, maintained, and used in a manner that: 526.221. Prevents or controls erosion
and siltation, water pollution, and damage to public or private propefi; and 526.222. To
the extent possible using the best technology currently available - minimizes damage to
fish, wildlife, and related environmental values; and minimizes additional contributions of
suspended solids to streamflow or runoff outside the permit area. Any such
contributions will not be in excess of limitations of Utah or Federal law;

For Support Facilities refer to:
Operations Maps (MEP O, 01 , C.2)
Drainage Maps (MEP D, D1, D2, D3)
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233. Topsoil Removal and Storage.

Topsoil will be separately removed, stored, and redistributed on areas disturbed by coal
exploration activities as necessary to assure successful revegetation or as required by
the division.

Please refer to Appendix E

A portion of the area within the Major Exploration Permit was previously surface
affected by Soldier Creek Coal Company (CalMet) under an interim program permit.
Please refer to the Operations Map (MEP O) and the Reclamation Map (MEP R). This
area was later approved and reclaimed under Mining and Reclamation Plan
ACT/01 51007 . The best available surface material was used in lieu of topsoil for final
reclamation. Consol proposes to remove, stockpile, vegetate, and protect from erosion,
the top 6 inches of material from the previously affected area. Refer to the Operations
Map (MEP O) and the Reclamation Map (MEP R).

On areas that have not been previously surface affected, Consol will remove, stockpile
vegetate, and protect from erosion, the topsoil as it is defined in Appendix E.

234. Diversion of Overland Flows.

Diversions of overland flows and ephemeral, perennial, or intermittent streams will be
made in accordance with R645-301-742.300.

Please refer to Appendix B (Drainage Control)

235. Minimizing Disturbance to Hydrologic Balance.

Coal exploration will be conducted in a manner which minimizes disturbance to the
prevailing hydrologic balance in accordance with R645-301-356.300 through R645-301-
763.
This entire exploration plan has been designed to minimize the area disturbed. All
disturbed areas reportto a sediment pond. Ponds 001 and 002 are designed by a P.E.,
experienced in the design and construction of impoundments. The ponds will be
constructed prior to watershed disturbance. Faces of the embankments will be
vegetated and or stabilized. The sediment ponds will be maintained and inspected until
removal is authorized by the DOGM. lnspections will be made regularly during
construction, upon completion and at least yearly until reclaimed. Any hazards will be
noted on these reports. Certified reports documenting these inspections will be
forwarded to the DOGM. Once removed, the ponds will be reclaimed per the approved
reclamation plan. The proposed sediment ponds are below the size requirements of 30
CFR Sec. 77.216(a) (MSHA size requirements) nor do they meet the size requirements
of NRCS Class B or Class C criteria for dams in TR 60.
Water monitoring will be conducted in accordance with the recently approved UPDES
permit No. UTG040026

Please refer to Appendix B (Drainage Control)
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236. Acid-or Toxic Forming Materials.

Acid - or toxic-forming materials will be handled and disposed of in accordance with
R645-301-731.1 10, 731 .300, and 301-553 .260.

All acid or toxic forming material will be stored in the refuse disposal area. The refuse
disposal area will be approximately 1 acre in size. Consol anticipates that the initial
burnt coal from the adits and possible some of the original development waste from
CalMet (encountered during face up) will need to be stored there. Surface runoff will be
colfected via small side ditches and routed to pond 002. Final reclamation of the site
will consist of 4 foot of cover or hauled back into the adits as backfill material.

240. Reclamation Standards.

lf the exploration and marketing phase of this project are successful, Consol will follow
up with a Mining and Reclamation Plan submittal that will incorporate this phase of the
operation into a much larger final reclamation plan. lf however the marketing and
exploration phase do not lead into a full blown mine scenario, Consol proposes to
complete reclamation of the previously disturbed area (canyon road and surface
disturbed area in the canyon) according to the approved MRP ACT 0151007, in a similar
state that exists today. In the area at the top of the canyon, Consol will reclaim Pond
002, remove all coal from the stockpile area, cover the refuse area with 4 feet of non
toxic material or haul it back into the adits, and replace the topsoil.

241. Excavations.

lf excavations, artificially flat areas, or embankments are created during exploration,
these areas will be returned to the approximate original contour promptly after such
features are no longer needed for coal exploration unless needed for full-scale mining
should the work authorized by this MEP prove that the A seam can be commercially
mined.

242. Re-Vegetation.

All areas disturbed by coal exploration activities will be revegetated in a manner that
encourages prompt revegetation and recovery of a diverse, effective, and permanent
vegetative cover. Revegetation will be accomplished in accordance with the following:

Please refer to Appendix F (Vegetation)

242.1 Re-Seeding.

All areas disturbed by coal exploration activities will be seeded or planted to the same
seasonal variety native to the areas disturbed. lf the land use of the exploration area is
intensive agriculture, planting of the crops normally grown will meet the requirements of
R645-202-242.100.

Please refer to Appendix F (Vegetation)
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242.2 Soil Surface Stability.

The vegetative cover will be capable of stabilizing the soil surface from erosion.

Please refer to Appendix F (Vegetation)

243. Reclamation of Boreholes.

Each exploration hole, borehole, well, or other exposed underground opening created
during exploration will be reclaimed in accordance with R645-301-529, R645-301-551,
R645-301-631, R645-301-738, and R645-301-765.

244. Removal of Equipment.

All facilities and equipment will be promptly removed from the exploration area when
they are no longer needed for exploration, except for those facilities and equipment that
the Division determines may remain to:

2M.1 Provide additional environmental data;

244.2 Reduce or control the on-site and off-site effects of the
exploration activities ;

244.3 Facilitate future coal mining and reclamation operations by
the person conducting the exploration.

All equipment will be removed from the exploration site.
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R645-203. Coal Exploration: Public Availability of Information.
R645-203-100. PublicRecords.

Except as provided in R645-203-200, all information submitted to the Division under
R645-200 will be made available for public inspection and copying at the Division.

R645-203-200 Confidentiality
The Division will not make information available for public inspection, if the person
submitting it requests in writing, at the time of submission, that it not be disclosed and
the information concerns trade secrets or is privileged commercial or financial
information relating to the competitive rights of the persons intending to conduct coal
exploration.

MEP Page 15



&ffiffiffiruffi#K &

h$ $ffiffiffifls w&LLffiY $\$*tudffi

ffi#ffiLff# ru#Y#ffiffi



NOTICE

Notice is hereby given that Consolidation Coal Company, 1800 Washington
Road, Pittsburgh, Pennsylvania 15241, has fi led application with the State of Utah,
Department of Natural Resources, Division of Oil, Gas and Mining for a Major Goal
Exploration Permit to commence exploration at the Hidden Valley Mine under the
provisions of the Utah Coal Mining and Reclamation Act and the Utah R645-200-123
Coal Mining Rules.

The permit area, as shown on the map below, is located on U.S. Geological
Survey 7.5 minute Walker Flat quadrangle map as follows:

Sections 17 and 18, Township 23S, Range 6E, of the Walker Flat
Quadrangle;

(lnsert Map)

Copies of the application for this permit are available for inspection at:

Emery County Recorder's Office
Emery County Courthouse
Castle Dale, Utah 84513

Utah Division of Oil, Gas and Mining
Coal Program
1594 West North Temple, Suite 1210
P.O. Box 145801
Salt Lake City, Utah 84114-5801

Written comments on this application should be submitted to the State of Utah,
Division of Oil, gas & Mining at the above address. Such comments should be filed
within thirty (30) days from the date of the last publication of this notice.
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The proposed Major Exploration Permit (MEP) consists of approximately 194 surface
acres. The site is located immediately adjacent to Ivie Creek, a perennial stream,
approximately 2 miles upstream from its confluence with Quitchupah Creek. Figure A-1
shows the surface hydrology surrounding the MEP. The MEP is bisected by an ephemeral
drainage which is proposed to be diverted through a culvert under the mine's B-Side
Portal Area. For hydrologic analysis, the MEP has been broken up into 4 distinct
watersheds, appropriately named Watersheds I thru Watershed 4, see Figure A-2. As
needed, these 4 watersheds were then broken down into sub-watersheds to design
individual features within the main watershed. Watersheds 1 and 2 flow into proposed
Sediment Ponds (001) & (002) respectively. The ponds then discharge into Ivie Creek.
Watershed 3 is diverted around the mine's A-Side Portal Area, and discharges directly
into Ivie Creek. However to accommodate possible future plans, Pond (001) is sized such
to handle the design storm events from Watershed 3. Watershed 4 contains the diverted
ephemeral drainage and the proposed Canyon Entrance Road. Of the total MEP permit
area, it is anticipated that only 19 surface acres will be disturbed, requiring sediment
control.

Hydrology

Per Utah Department of Natural Resources regulations (742.223,742.221.33), Pond 001
and Pond 002 discharge structures have been designed using a25-year, 6-hour storm
event. Total rainfall for this event was 1.6 inches using the SCS Type II distribution.
Both impoundments are sized to fully contain the runoff attributable to the l}-year,24
hour storm event of 1.7 inches. Loss rate calculations are made using SCS Curve Number
method. Weighted curve numbers for each subbasin are shown in the Design
Calculation section. The curve number, along with physical characteristics of the
subbasin, is used to determine the lag time.

Per Utah Department of Natural Resources regulations (742.323,742.423.1), road ditches
and culverts are designed using a 10-year, 6-hour storm event. This Major Exploration
Permit proposes a limited Refuse Disposal Area. The ditches surrounding this structure
are designed to pass the peak discharge from the 1O0-year, 6hour storm event per
746.2L3. Other miscellaneous and temporary structures are designed to handle the 2-year,
6-hour storm event per 742.333.

The Corps of Engineers Hydrologic Modeling System (HMS) program was used to
calculate peak discharge rates. The public version of the HMS software has extremely
limited print out capabilities. Therefore, results of these models were captured as a screen
image and pasted into the text in each section where appropriate. Upon request, Consol
will supply the reviewer the electronic files.

Appendix B-i
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Hydraulics

Discharges from ponds are through a combination of pipes and open-channel emergency
spillways. Flow ratings for pipe conduits were generated by using the appropriate
discharge nomograph. A table was generated with headwater depths, stage and discharge
rates. For open channel spillways, typically, a relatively flat section of the spillway will
serve as the control section with the stage-discharge relationship based on flow at this
point. Manning's equation for open-channel flow was used to calculate flow rates
through the control section. The total spillway rating was then calculated by summing the
flow through the individual structures at a given stage. These details are presented in the
Design Calculation section. Flow rate and flood storage for a given stage were input
into HMS.

Appendix B-ii
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Drainage Design Calculations
Hidden Valley Mine

Appendix B
Page 1 of46

DNaTNAGE STnUCTURE DnSTCN

Project: Hidden Valley Mine - Major Exploration Permit

Company: Consolidation Coal Company

Site: Hidden Valley Mine

Project Description: Hydraulics and Hydrology Drainage Designs for Sediment Ponds,
Miscellaneous Flows. and Road Ditches

Using Corps of Engineers HMS computer program.

Design Storms: 25-yr, 6-br event for structures accordingto 742.223
(Pond 001, Pond 002 Spillways)

10-yr, 24-hr event for structures accordingto 742.221.33
(Pond 001, Pond 002 Treatment Volume)

l0-yr, 6-hr event for structures accordingto 742.323 & 742.423.1
(Road Ditches & Culverts)

2-yt,6-h event for structures accordingto 742.333
(Other Miscellaneous Flows)

1 00-yr, 6-hr event for structures accordin g to 7 46.213
(Refuse Area Drainage)

Distribution: SCS Type II

Totat Rainfall:Q 25-yr,6-I:u -- 1.6 inches
10-yr, 24-hr -- 1.7 inches
lO-yr, 6-hr -- I.2 inches
2-yr,6-hr - 0.8 inches
100-yr, 6-hr - 1.8 inches

NOAA Figure references are attached on the following pages.

(t)NOAA Atlas 2. Volume VI UTAH

Consol Energy, Inc. o P.O. Box 566 o Sesser, IL 62884 o 618-625-2041
Major Exploration Permit o March 2006



Drainage Design Calculations
Hidden Valley Mine
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NOAA Figure 22 - Isopluvials of 25-yr 6hr Precipitation Event

Project Site
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NOAA Figure 27 - Isopluvials of l0-yr 24br Precipitation Event

Project Site
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NOAA Figure 2l - Isopluvials of lO-yr 6hr Precipitation Event

Project Si
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NOAA Figure l9 - Isopluvials of 2-yr 6hr Precipitation Event

Project Site
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NOAA Figure 24 - Isopluvials of 100-yr 6hr Precipitation Event

Project Site
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Storm Distributions
The Corps of Engineers HMS computer program does not contain an SCS - 6 hour storm
distribution as part of the selection set for building a meteorological model. A numerical
interpretation of the SCS Type II Unit Storm Distribution was input into a spreadsheet in
15 minute time increments. Next, the total rainfall amount for the required design storm
was used to develop a rainfall hyetograph for the SCS Type II - 6 hour design storm. This
calculation was then input into HMS as a rain gage in order to model the storm. The
numeric time series distribution and graph of the rainfall distributions are given below.

Design Storm: 25-yr,6-hr -- 1.6 inches

1, t : , i

Hour Min

SCS Type ll
Cumulative
Storm Dist.

25 yrl6 hr
Rainfall (in)

1 .6 Min

SCS Type ll
Cumulative
Storm Dist.

25 yrl6 hr
Rainfall (in)

1 .6
00
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30
45

0
0 .011
0.023
0.037

0
0 .018
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0.1 34
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Design Storm: l0-yr, 6-hr -- 1.2 inches

' ,  ; ' :, l ' , i . ' , :,;. ' ' i i t it:,:, :,,: i,,t it it-;"

j ..: :. lil..:i. '.f iil.' lii..ii: liji l; :ifiii

Hour Min

SCS Type ll
Cumulative
Storm Dist.

10 yrl6 hr
Rainfall (in)

1 .2 Hour Min

SCS Type ll
Cumulative
Storm Dist.

10 yrl6 hr
Rainfall (in)

1 .2
00

15
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0
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Design Storm: 2-yr,6-hr - 0.8 inches

Hour Min

SCS Type ll
Cumulative
Storm Dist.

2 yrl6 hr
Rainfall (in)

0 .8 [Iin

SCS Type ll
Cumulative
Storm Dist.

2 yrl6 hr
Rainfall (in)

0.8
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0.009
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0.030

30
15
30
45

0.728
0.791
0.834
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0.582
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0.053
0.068
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40
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30
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0.887
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0.926
0.940

0.710
0.729
0.741
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20
15
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0.125
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0.969
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0.992
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Design Storm: 100-yr, 6-hr - 1.8 inches

ii:ij: :l:: :i:: iii:i::

Min

SCS Type ll
Cumulative
Storm Dist.

100 y/6 hr
Rainfall (in)

1 .8
ff$.fiffi
Hour Min

SCS Type ll
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Storm Dist.
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0.225
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0.365
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0.955
0.969
0.983
0.992

1 . 7 1 9
1.744
1 .769
1.786
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HMS Subbasin ID:

Description:

Subbasin Area:

SuggA,sIN Hynnol,ocY

Subbasin I

Watershed to Pond 001

8.0 acres : 0.0125 sq. miles

HMS Network Diagram:

Loss Rate Method: SCS Curve Number

Area

Area (acres) Landuse

Soil

Type Slope

Hydrologic Curve

Soil Group Number

8.0 Rocky Ledges Ry 0-80% 8 5 f

Total 8.0 Weiehted Averase Curve Number I 85
Soil Types are from Permit ACT/0151007

* SCS surveys for the Carbon-Emery and Emery County Areas were consulted to
determine an appropriate Cn for the Ry soil group. No reference areas were found to have
been studied. The Cn value of 85 was assumed. This value represents an almost
impervious condition that is conservative. Previous permit applications at this site have
been approved using Cn's S 80 for the 'Rocky Ledges' soil type areas.

Consol Energy, Inc. o P.O. Box 566 e Sesser, IL 62884 o 618-625-2041
Major Exploration Permit o March 2006



Runoff Method: SCS Lag (t)

Lag Time (lr) - (f0'8 (s+l)O i)/ (1900 Yo's)
L : I 265 (Hydraulic Length of Watershed in feet)
S:  (1000/CN) -  l0  :1 .7647

Y :23 (Average land slope in percent)
lr: 0.0677 hours - 4 minutes

DESIGN STORM: 10-yr,24-hr -- 1.7 inches
HMS Peak Runoff Flow: Qp = 6.8 cfs
HMS Total Discharge: Vt: 0.556 ac-ft
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(l) 
Apptied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan,  p .102,1985.
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SnunvrENT PoNu Dnstcx

Sediment Storage Volume: USLE

A: (RXKXLSXCP)
A - Average Soil Loss (tons/ac-yr)
R - Rainfall Erosivity Factor (Annual) :20
K - Soil Erodibility Factor - 0.35 (No local reference found. Value from ACT 015/015)
LS : Slope Length and Steepness Factor (l) - l8

Slope Length: 100, S : 50%
CP : Control Practice Factor(2) : 0.6 (average estimate for disturbed area and rock slopes)

4 : (20)(0.35X1 8X0.6) - 75.6tonslac-yr
4 - (75.6X8) : 604.8 tons/yr

Assume average soil density of 68 pounds per cubic foot (lb/cf)
Total Sediment Volume Vs - (604.8tons)(2000 lb/ton)/((68 1b/cf)(43560 cflac-ft))
Vs: 0.41 ac-ft/w

Pond Sizing:

Minimum pond size criteria to design for can be determined as such:
Design pool volume to contain the l0yrl24 hr event + I year estimated sediment storage
volume.

vpoor : vt+(vs) - 0.556+(0.41) :0.966 ac-ft. - -1.0 ac-ft

Pool Volume
From the Stage-Area-Storage Relationship on the following page, it can be determined to
set the elevation of the Primary Spillway at 5878.0 ft msl, thus creating a pool volume of
1.26 ac-ft. This volume is 0.2 ac-ft (*) above thatwhich is required to fully containthe 10
yr 24 hr event plus an estimated one year's worth of sediment volume. The emergency
spillway elevation is set at 5879.0 ft msl.

(*) Note, the 0.2 ac-ft additional capacity is planned, ffid is adequate to contain
additional runoff from the I 0yrl24 hr event from watershe d #3, if necessary. This
design element may be used in the future.

Design Pool Clean Out Criteria
Sediment Pond 001 will have the volume surveyed as required by regulations. Any
sediment buildup will be removed (by conventional excavating methods) to restore the
design volume of 1.26 ac-ft below the invert of the principal spillway.

(l) 
Apptied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan,  p .334,1985.

(2) 
4phid nydrolog,t and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan, p. 390, 1985.
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Sr,lcn-Anna-Sron q,.GE RELATIONSHTP

HMS Structure ID: Pond 00 I

Impounding Structure: Partially - Incised Impoundment

Elevation
(MSL)

Stage
(feet)

Area (*)
(acres)

Average
Area

(acres)

Incremental
Volume

(acre-feet)

Cumulative
Volume

(acre-feet)
5867 0 0 0 0

0.0284
5868 1 0.0568 0.0284 0.0284

0.06835
5870 3 0.0799 0.1 367 0 .1651

0.09285
5872 5 0 .1058 0 .1857 0.3508

0.1201
5874 7 0.1344 0.2402 0.591

0 . 1 5 0 1
5876 9 0 .1658 0.3002 0 .8912

0.18305
5878 1 1 0.2003 0.3661 1.2573

0.209575
5879 12 0.21885 0.209575 1.466875

0.228125
5880 13 0.2374 0.228125 1 .695

(*)Note: The area at even numbered elevations are measured, odd numbers are calculated by ratio
& proportion.

Pond 001 Elevation vs. Storage
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DrscnARGE SrnucruRn Hynn q.ulrcs
HMS Structure ID: Pond 001
Description: 18" Diameter CM Culvert As Principal Spillway (t)

Flow Determination:
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Exhibit 3-10 Headwater depth for CM pipe culverts with inlet control (Ref. Hyd.Eng. Cir. No. 5,
USBPR, 1965) Copy attached.
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Emergency Spillway Design

HMS Structure ID: Pond 001
Description: Open Channel Emergency Spillway

Emergency Spillway:
Bottom Width W: 5 feet
WeirCoeff ic ientC:3.1
Side Slopes - 3h:lv
Starting Elevation - 5879.5

Flow Calculation:
Q :CLH l ' s

where

Q : flow in cfs
C - weir coefficient
L - width of the weir * L : Avg. Length (at % head depth)
H - depth of flow over weir

Elevation-Depth-Discharge Relationship

\,V --+

Principal Spillway Emergency Spillway

Elevation
(MSL)

Flow Depth
(ft) HWD

Discharge
(cfs)

Flow Depth
(ft)

L
(fr)

Discharge
(cfs)

Total Flow
(cfs)

5878.0 0.0 0.00 0 0.0 0.0
s879.0 1.0 0.67 3 0.0 0 0 3.0
s880.0 2.0 1 .33 8 1 .0 8.0 24.8 32.8
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RouuNG Rnsur-,rs

HMS Structure ID: Pond 001
HMS Subbasin ID: Subbasin I

For : 10-yr, 24-hr Design Storm Event:
Peak Inflow to Pond 001 : 6.8 cfs
Total Runoff Volume Vt:0.56 ac-ft
Peak Discharge Flow - 2.4 cfs
Peak Stage : 5878.8 ft. MSL (0.8 ft. rise in pool elevation)
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HMS Subbasin ID:

Description:

Subbasin Area:

Sunn,q,slN HyunoLoGY

Subbasin 2

Watershed to Pond 002

16.8 acres :0.0263 sq. miles

Soil

Tvpe Slope

HMS Network Diagram:

Loss Rate Method: SCS Curve Number

Area

Area
(acres) Landuse

Hydrologic Curve

Soil Group Number

16 .8 Rangeland, Unmanaged CeE2 0-9% 80*

Total 16.8 Weiehted Averaee Curve Number | 80
Soil Types are from Permit ACTl0lS/007

SCS surveys for the Carbon-Emery and Emery County Areas were consulted to
determine an appropriate Cn for the CeE2 soil group. No references were found. The Cn
value of 80 was assumed. This value is considered conservative since previous permit
applications at this site have been approved using Cn's ( 80 for this soil type.

Consol Energy, Inc. e P.O. Box 566 o Sesser, IL 62884 o 618-625-2041
Major Exploration Permit o March 2006
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Runoff Method: SCS Lag (t)

Lag Time (lr) - (Lo * 
1s+t;0'7;/(1900 Yo t)

L : I 100 (Hydraulic Length of Watershed in feet)
S:  (1000/CN) -  l0  :2 .5

Y : 6 (Average land slope in percent)
lr: 0.14 hours: 8.4 minutes

Design Storm: 10-yr, 24-hr -- 1.7 inches
HMS Peak Runoff Flow: Qp : I 1.1 cfs
HMS Total Discharge: Vt : 0.965 ac-ft

i ru..*,n*1'. , , . . i . . l l l l l l .mm.,;1.. ' ' , .u*..14d.,, . , , , . , , ,10r'-?4h
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(l) 
Applied Hydrolog,, and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and,C. T.
Haan,  p .102,1985.
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SnnrnnENT PoNn DBSTcN

Sediment Storage Volume: USLE

A: (RXK)(LS)(CP)

A - Average Soil Loss (tons/ac-yr)
R - Rainfall Erosivity Factor (Annual) :20

K : Soil Erodibility Factor - 0.35 CNo local reference found. Value from ACT 015/015)
LS : Slope Length and Steepness Factor o - 5.2

Slope Length : 80, S :25o/o

CP : Control Practice Factor(2) : 0.6
(average estimate for I I ac disturbed area seeded (0.9) and 5.8 ac undisturbed (0.05)

A : (20)(0.35X5.2)(0.6) :21.8 tons/ac-yr
A: (21.8X16.8; - 366 tons/yr

Assume average soil density of 68 pounds per cubic foot (lb/cf)
Total Sediment Volume Vs - (366tonsx2000 1b/ton)/((68 lb/cf)(43560 cflac-ft))
Vs - 0.25 ac-ft/w

Pond Sizing:

Minimum pond size criteria to design for can be determined as such:
Design pool volume to contain the l0yrl24 hr event + 2 years estimated sediment storage
volume.

Vpoor :Yt+2(Vs) - 0.965+Z(0.25):1.47 ac-ft.

Pool Volume
From the Stage-Area-Storage Relationship on the following page, it can be determined to
set the elevation of the Primary Spillway at6099.0 ft msl, and the Emergency Spillway at
6101.0 ftmsl. This creates anonnalpool volume of 1.38 ac-ft, sufficient enoughto fully
contain the 1 0 yr 24 hr event (plus an estimated two year's worth of sediment volume). If
the pool elevation is at normal pool when the design storm arrives, the impoundment can
hold the design storm volume prior to its discharge thru the Emergency Spillway.

Design Pool Clean Out Criteria
Sediment Pond 002 will have the volume surveyed as required by regulations. Any
sediment buildup will be removed (by conventional excavating methods) to restore the
design volume of 1.38 ac-ft below the invert of the principal spillway.

Q) Applied Hydrotogt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan,  p .334,1985.

(2) 
Appliid Hydrologt and Sedimentolog,tfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan, p. 390, 1985.
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Sr.q.cn -Ann,q.- Sron q'GE RELATIONSHIP

HMS Structure ID: Pond 002

Impounding Structure: Cross Valley Impoundment

Elevation
(MSL)

Stage
(feet)

Area (*)
(acres)

Average
Area

(acres)

Incremental
Volume

(acre-feet)

Cumulative
Volume

(acre-feet)
6092 0 0.0137 0 0

0.0566
6094 2 0.0995 0.1132 0.1132

0.1 5575
6096 4 0 .212 0 . 3 1  1 5 0.4247

0.28075
6098 6 0.3495 0 .5615 0.9862

0.399675
6099 7 0.44985 0.399675 1.385875

0.500025
61 00 I 0.5502 0.500025 1.8859

0.62145
6 1  0 1 9 0.6927 0.62145 2.50735

0.76395
6102 10 0.8352 0.76395 3.2713

(*)Note: The area at even numbered elevations are measured, odd numbers are calculated by ratio
& proportion.

Pond OO2 Elevation vs. Storage
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DTScHARGE SrnucTURE Hyun,q,ULICS
HMS Structure ID: Pond 002
Description: 18" Diameter CM Culvert As Principal Spillway (t)

Flow Determination:
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Exhibit 3-10 Headwater depth for CM pipe culverts with inlet control (Ref. Hyd. Eng. Cir. No. 5,
USBPR, 1965) Copy attached.
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Emergency Spillway Design

HMS Structure ID: Pond 002
Description: Open Channel Emergency Spillway

Emergency Spillway:
Bot tomWidthW-5feet
Weir Coefficient C:3.1
Side Slopes : 3h:lv
Starting Elevation : 6101.0

Flow Calculation:
Q :CLHr ' 5

where
Q - flow in cfs
C : weir coefficient
L - width of the weir * L: Avg. Length (at% head depth)
H - depth of flow over weir

Elevation-Depth-Discharge Relationship

\^/ --+

Principal Spillwav Emersency Spillway
Elevation

(MSL)
Flow Depth

(ft) F[w/D
Discharge

(cfs)
Flow Depth

(ft)
L

(ft)
Discharge

(cfs)
Total Flow

(cfs)

6099.0 0.0 0.00 0 0
6100.0 1 .0 0.67 J J

6 l0 l  .0 2.0 1 .33 8 0.0 0 0 8
6t02.0 3.0 2.00 l1 1 .0 8.0 24.8 35.8
6l  03.0 4.0 2.67 13 2.0 l  1 .0 96.4 109.4
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RouuNG Rnsur,rs

IIMS Structure ID: Pond 002
IIMS Subbasin ID: Subbasin 2

For : 1,0-yr, 24-hr Design Storm Event:
Peak Inflow to Pond 002 : 1 1.1 cfs
Total Runoff Volume Vt:0.965 ac-ft
Peak Discharge Flow :2.31 cfs
Peak Stage : 6099.8 ft. MSL (0.8 ft. rise in pool elevation)
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For : 25-yrr 6-hr Design Storm Event:
Peak Inflow to Pond 002 : 13.77 cfs
Total Runoff Volume Vt: 0.876 ac-ft
Peak Discharge Flow - 2.78 cfs
Peak Stage :_ 6099.9 ft MSL (0.9 ft. rise in pool elevation) .
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Sunn^q,slN HyunoLoGY

HMS Subbasin ID: Subbasin 3

Description:

Subbasin Area:

HMS Network Diagram:

Loss Rate Method: SCS Curve Number

Area

Area (acres) Landuse

Watershed to Ditch Dl- Diversion Above A Seam Portal

2.1 acres : 0.00328 sq. miles

Soil

Type Slope

Hydrologic Curve

Soil Group Number

85

80

D

D

2.0

0 . 1

I

2

Rocky Ledges

Rangeland, Unmanaged

Ry 0-85%

CeEZ 0-8%

Total 2.1 Weiehted Averase Curve Number | 84.7
Soil Types are from Permit ACT/0151007
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Runoff Method: SCS Lag (t)

Lag Time (1r) : (Lo's (S+l)o'ty(t900 Y0 5)

L:265 (Hydraulic Length of Watershed in feet)
S : (1000 /CN) -10 :1 .806
Y : 61 (Average land slope in percent)
lr: 0.012 hours - I minutes

Design Storm: 2-yr,6-hr - 0.8 inches

HMS Peak Runoff Flow: Qp = 0.7 cfs
HMS Total Discharge: Vt:0.04 ac-ft
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(1) 
Applied Hydrolog,t and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan,  p .102,1985.
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SunnaSIN HynnOLOGY

HMS Subbasin ID: Subbasin 4

Description: Watershed of the Ephemeral Channel

Suhha*in"{e

5r"rhhesin"4a

Subhssin-4c

w * . .
I .7/ -'l5ubb*$ir'-4d

ts-ffis
'  t * - - - -

LUtVett +

Watershed4 has been divided into 5 sub-watersheds connected with 3 reaches for
hydrologic analysis. The hydrologic result from each watershed is then used to design the
hydraulic capacities of the respective ditch and lor culverts within the entire watershed.

Watershed 4 also contains the hydraulic features of the Canyon Entrance Road. A11 of the
culverts and constructed road ditches will be designed to pass the peak discharges from
the 10-yr, 6-hr storm event per 742.323 and742.423.1.
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HMS Subbasin ID:

Description:

Subbasin Area:

Loss Rate Method:

Subbasin 4a

Watershed to Culvert 2

80.2 acres : 0.1253 sq. miles

SCS Curve Number

Area

Area
(acres) Landuse

Soil Hydrologic Curve

Type Slope Soil Group Number

I

2

2r .9

58.3

Rocky Ledges

Rangeland, Unmanaged

Ry 0-8s% D 8s

CeE2 0-8% D 80

Total 80.2 Weiehted Averase Curve Number | 81.4
Soil Types are from Permit ACTl0lS/007

Runoff Method: SCS Lag (tl

Lag Time (lr) : (Lo's (S+l)o't)l(t900 Y0's)
L : 1825 (Hydraulic Length of Watershed in feet)
S : (1000/CN) - 1A :2.285

Y : 6 (Average land slope in percent)
lr: 0.2008 hours : 12 minutes

Design Storm: 10-yr, 6-hr - 1.2 inches (design event per 742.323 and742.423.1)

HMS Peak Runoff Flow: 34.0 cfs
HMS Total Discharge: 2.76 ac-ft

(l) 
Apptied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan, p.102,1985.
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IIMS Subbasin ID:

Description:

Subbasin Area:

Loss Rate Method:

Sunn,q.slN HynnoLoGY

Subbasin 4b

Watershed to Junction I

6.7 acres : 0.0105 sq. miles

SCS Curve Number

Area Soil Hydrologic Curve

Area (acres) Landuse Type Slope Soil Group Number

85

80

D

D

I

2

3.4 Rocky Ledges Ry 0-85%

3.3 Rangeland, Unmanaged CeE2 0-8%

Total 6.7 Weiehted Averase Curve Number I 82.5
Soil Types are from Permit ACTl0l5/007

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+l)0'i)(1900 Yo t)

L : 10a5 (Hydraulic Length of Watershed in feet)
S :  (1000/CN) -  10 :2.151

Y : 9 (Average land slope in percent)
lr : 0.1013 hours - 6 minutes

Design Storm: 10-yr, 6-hr - 1.2 inches (design event per 742.323 and742.423.1)

HMS Peak Runoff Flow: 4.0 cfs
HMS Total Discharge: 0.24 ac-ft

(l) 
Apptied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, ffid C. T.
Haan,  p .102,1985.
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HMS Subbasin ID:

Description:

Subbasin Area:

Loss Rate Method:

Sunn.q,srN HynnoLoGY

Subbasin 4c

Watershed to Culvert 3

8.3 acres : 0.001297 sq. miles

SCS Curve Number

Area Soil Hydrologic Curve

Area (acres) Landuse Type Slope Soil Group Number

4.2 Rocky Ledges Ry 0-85%

4.1 Rangeland, Unmanaged CeE2 0-8%

85

80

D

D

I

2

Total 8.3 Weiehted Averase Curve Number | 82.5
Soil Types are from Permit ACT/015/007

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (5+1)0'7)/(1900 y0'5)

L : 870 (Hydraulic Length of Watershed in feet)
S :  (1000/CN) -  l0 :2.121

Y : 17 (Average land slope in percent)
lr : 0.0636 hours - 4 minutes

Design Storm: l0-yr, 6-hr - 1.2 inches (design event per 742.323 and742.423.1)

HMS Peak Runoff Flow: 0.49 cfs
HMS Total Discharge: 0.03 ac-ft

(l) 
Applied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan, p. 102,1985.
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HMS Subbasin ID:

Description:

Subbasin Area:

Loss Rate Method:

Area

Area (acres)

SuggA,sIN Hvnnol,ocY

Subbasin 4d

Watershed to Culvert 4

5.8 acres : 0.009063 sq. miles

SCS Curve Number

Landuse

Soil

Type Slope

Hydrologic Curve

Soil Group Number

85

80

D

D

I

2

3.9

1 . 9

Rocky Ledges Ry 0-85%

Rangeland, Unmanaged CeE2 0-8%

Total 5.8 Weiehted Averase Curve Number | 83.4
Soil Types are from Permit ACT/015/007

Runoff Method: SCS Lag (tl

Lag Time (lr) : (Lo's (S+l)o'ty(t900 Y0 s)

L : 555 (Hydraulic Length of Watershed in feet)
S :  (1000/CN) -  10: 1.990
Y : 39 (Average land slope in percent)
lr: 0.0285 hours - 2 minutes

Design Storm: lO-yr, 6-hr - 1.2 inches (design event per 742.323 and742.423.1)

HMS Peak Runoff Flow: 3.6 cfs
HMS Total Discharge: 0.22 ac-ft

(l) 
Applied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, ild C. T.
Haan,  p .102,1985.
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HMS Subbasin ID:

Description:

Subbasin Area:

Loss Rate Method:

Sunn,lsrN HynnoLoGY

Subbasin 4e

Watershed to Junction 3

13.9 acres : 0.02172 sq. miles

SCS Curve Number

Area

Area Soil Hydrologic Curve

(acres) Landuse Type Slope Soil Group Number

10.3 Rocky Ledges Ry 0-85%

3.6 Rangeland, Unmanaged CeE2 0-8%

Total 13.9 Weiehted Averase Curve Number | 83.7
Soil Types are from Permit ACT/O15/007

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+1)0'7)/(1900 yo t)

L : 12a5 (Hydraulic Length of Watershed in feet)
S : (1000 /CN) -10 :1 .947
Y :20 (Average land slope in percent)
lr: 0.0751 hours - 5 minutes

Design Storm: l0-yr, 6-hr - 1.2 inches (design event per 742.323 and742.423.1)

HMS Peak Runoff Flow: 8.7 cfs
HMS Total Discharge: 0.53 ac-ft

(l) 
Apptied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan,  p .102,1985.
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RnacH HYDRoLOGY

HMS Structure ID: Reach I
Description: Ephemeral Channel - Junction #l to Junction #2

Lag Time Determination: SCS Lag (t)

Lag Time (lr) : (Lo's (S+l)o'ty(t900 y0'5)
L : 585 (Hydraulic Length in feet)
S : (1000/CN) - 10 : I .765 Cn - 85 (Ry soil type)
Y : 8.5 (Average land slope in percent)
lr : 0.0602 hours :3.6 minutes

HMS Structure ID: Reach 2
Description: Ephemeral Channel - Junction #2 to Junction #3

Lag Time Determination : SCS Lag[)

Lag Time (1r) : (Lo's (S+l )")t(t900 Y0 5)

L: 430 (Hydraulic Length in feet)
S : (1000/CN) - 10 :1.765 Cn - 85 (Ry soil type)
Y : 12.8 (Average land slope in percent)
lr : 0.0383 hours :2.3 minutes

HMS Structure ID: Reach 3
Description: Ephemeral Channel - Junction #3 to Culvert #5

Lag Time Determination : SCS Lag (t)

Lag Time (lr) : (Lo's (S+1)0 7y(1900 yo's)
L : I l0 (Hydraulic Length in feet)
S: (1000/CN) - 10 :1.765 Cn - 85 (Ry soi l  type)
Y : 40.9 (Average land slope in percent)
lr: 0.0072 hours :0.4 minutes

(1) 
Applied Hydrolog,t and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, ffid C. T.
Haan, p. 102,1985.
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HMS Output - Summary of Results - Subbasin 4
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HMS Structure ID: Ditch Dl lCulvert I

Description: Ditch Dl - Diversion above A Seam Portal

Ditch Dl is an existing structure approved under ACT0l51007. This design is
presented only to ascertain a minimum acceptable size. No changes to the existing
structure is planned.

Design Flow - 0.7 cfs (Peak Discharge from Subbasin 3) -r\-
HI \

Using Manning's Equation where Q : (1.a9/n) (A)(R) 6t (S)o t 
I t-}_-

Appendix B
Page 35 of 46

Q : flow in cfs
n -Mann ing ' sn -0 .04
R - hydraulic radius
S - Slope - 0.005 ft/ft

Design Depth of Flow < 0.4 feet
Design Maximum Velocity < 1.1 fps

Side Slopes - 2.0h:lv
Area: cross sectional area
P - wetted perimeter

Depth-Area-Flow-Velocity Determination

OK
OK

Description: Hydraulic Capacity for Culvert 1

Use an 18" Diameter CMP. ... From the discharge structure hydraulics previously
presented in this document, it is shown that an 18" diameter cmp can pass a 3 cfs peak
flow at a flow depth of I ft (hw/d : 0.67). It is obvious that this size culvert is adequate to
pass the 0.7 cfs peak flow.

Consol Energy, Inc. o P.O. Box 566 o Sesser, IL 62884 o 618-625-2041
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Depth
(ft.)

Area
(sq. ft.)

P
(ft.)

R
(ft.)

Top
width (ft.)

o
(cfs)

V
(fps)

0.00 0 1.00 0.000 1.0 0.0 0.0
0.1  0 0.12 1.45 0.083 1.4 0.1 0.5
0.20 0.28 1 .89 0.1  48 1.8 0.2 0.7
0.30 0.48 2.34 0.205 2.2 0.4 0.9
0.40 0.72 2.79 0.258 2.6 0.8 1.1
0.50 1.00 3.24 0.309 3.0 1.2 1.2
0.60 1.32 3.68 0.358 3.4 1.7 1.3
0.70 1.68 4 .13 0.407 3.8 2.4 1.4
0.80 2.08 4.58 0.454 4.2 3.2 1.6



HMS Structure ID: Culvert 2
Description: Culvert Crossing on the Canyon Entrance Road

Design Flow - 34.0 cfs (Peak Discharge from Subbasin 4a)
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Description: Hydraulic Capacity for Culvert 2
Use a 36" Diameter CMP.... From the chart above, a36" cmp will pass 35 cfs at a
HWD - 1.1 (approx 40 in.).

(l) 
Exhibit 3-10 Headwater depth for CM pipe culverts with inlet control (Ref. Hyd. Eng. Cir. No. 5,
USBPR, 1965) Copy attached.
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HMS Structure ID: Ditch D2

Description: Ditch D2 - Road Ditch

Bottom Width: 3 feet
Side Slopes - 2.0h:lv
Area: cross sectional area
P : wetted perimeter

Design Flow - 4.0 cfs (Peak Discharge from Subbasin 4b)
H

UsingManning,sEquat ionwhereQ_( | .49 ln) (AXR).oz1g;o .s-* -mn

Q : flow in cfs
n - Manning's n: 0.04
R - hydraulic radius
S - Slope: 0.067 ft|ft

Depth-Area-Flow-Velocity Determination

Depth
(ft.)

Area

Gq. ft.)
P

(ft.)
R

(ft.)
Top

width (ft.)
o

(cfs)
V

(fps)

0.00 0 3.00 0.000 3.0 0.0 0.0
0.10 0.32 3.45 0.093 3.4 0.6 2.0
0.20 0.68 3.89 0.175 3.8 2.0 3.0
0.30 1.08 4.34 0.249 4.2 4.1 3.8
0.40 1.52 4.79 0.317 4.6 6 .8 4 .5

0.50 2.00 5.24 0.382 5.0 10.1 5.1
0.60 2.52 5.68 0.443 5.4 14.1 5.6
0.70 3.08 6.13 0.502 5.8 18.7 6.1
0.80 3.68 6.58 0.559 6.2 24.0 6.5

Design Depth of Flow < 0.3 feet
Design Maximum Velocity < 4.0 fps

OK
OK
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HMS Structure ID:

Description: Ditch D3

Ditch D3 I Culvert 3

BottomWidth-2feet
Side Slopes - 2.0h:lv
Area: cross sectional area
P - wetted perimeter

OK
OK

Des ignF1ow_0.5c fs (PeakDischarge f romSubbas in4c)H

Using Manning's Equation where Q - Q.49/n)(A)G) 
6t 

{S;o't 
-*- 

+_ W __+ 
n

Q - flow in cfs
n :Mann ing ' sn -0 .04
R - hydraulic radius
S - Slope : 0.068 ft/ft

Depth-Area-Flow-Velocity Dete rmination

Depth
(ft.)

Area
(sq. ft,)

P
(ft.)

R
(ft.)

Top
width (ft.)

o
(cfs)

V
(fps)

0.00 0 3.00 0.000 3.0 0.0 0.0
0.1  0 0.32 3.45 0.093 3.4 0.6 2.0
0.20 0.68 3.89 0.175 3.8 2.1 3.0
0.30 1 .08 4.34 0.249 4.2 4.1 3.8
0.40 1.52 4.79 0.317 4.6 6 .8 4.5
0.50 2.00 5.24 0.382 5.0 10.2 5.1
0.60 2.52 5.68 0.443 5.4 14.2 5.6
0.70 3.08 6.13 0.502 5.8 18.9 6.1
0.80 3.68 6.58 0.559 6.2 24.2 6.6

Design Depth of Flow < 0.1 feet
Design Maximum Velocity < 2.0 fps

Description: Culvert 3

Use an 18" Diameter CMP.... From the discharge structure hydraulics previously
presented in this document, it is shown that an 18" diameter cmp can pass a 3 cfs peak
flow at a flow depth of 1 ft. (hw/d :0.67).It is obvious that this size culvert is adequate
to pass the 0.5 cfs peak flow.
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HMS Structure ID: Ditch D4 I Culvert 4

Description: Ditch D4

BottomWidth-3feet
Side Slopes - 2.0h:lv
Area - cross sectional area
P - wetted perimeter

OK
OK

Des ignF low_3.6c fs (PeakDischarge f romSubbas in4d)H

Us ingMann ing ,sEquat ionwhereQ_11.49 ln ) (AXR) .oz15 ;os+-Fn

Q - flow in cfs
n -Mann ing ' sn :0 .04
R - hydraulic radius
S - Slope : 0.127 ft|ft

Depth-Area-Flow-Velocity Dete rmination

Depth
(ft.)

Area
(sq. ft,)

P
(ft.)

R
(ft.)

Top
width (ft.)

o
(cfs)

V
(fps)

0.00 0 3.00 0.000 3.0 0.0 0.0
0.05 0.16 3.22 0.048 3.2 0.3 1.7
0.1  0 0.32 3.45 0.093 3.4 0.9 2.7
0.1  5 0.50 3.67 0.1  35 3.6 1.7 3.5
0.20 0.68 3.89 0.17 5 3.8 2.8 4.1
0.25 0.88 4.12 0.212 4.0 4.1 4.7
0.30 1.08 4.34 0.249 4.2 5.6 5.2
0.35 1.30 4.57 0.284 4.4 7.4 5.7
0.40 1.52 4.79 0.317 4.6 9.4 6.2

Design Depth of Flow < 0.25 feet
Design Maximum Velocity < 4.7 fps

Description: Culvert 4

Use an I 8" Diameter CMP. . .. From the discharge structure hydraulics previously
presented in this document, it is shown that an 18" diameter cmp can pass a 8 cfs peak
flow at a flow depth of 2 ft. (hw/d - 1.33).

Consol Energy, Inc. o P.O. Box 566 o Sesser, IL 62884 o 618-625-2041
Major Exploration Permit o March 2006



Drainage Design Calculations
Hidden Valley Mine

Appendix B
Page 40 of46

HMS Structure ID: Culvert 5

Description:
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Culvert 5 - Ephemeral Channel Diversion - Under B seam Pad
Design Flow - 42 cfs (Peak Discharge from Reach 3)
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Description: Hydraulic Capacity for Culvert 5
Use an 42" Diarcreter CMP.... From the chart above, a42" cmp will pass - 48 cfs at a
HW/D - 1.0 @2in).

(l) 
Exhibit 3-10 Headwater depth for CM pipe culverts with inlet control (Ref. Hyd.Eng. Cir. No. 5,
USBPR, 1965) Copy attached.

Consol Energy, Inc. o P.O. Box 566 r Sesser, lL 62884 . 618-625-2041
Major Exploration Permit r March 2006
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Drainage Design Calculations
Hidden Vallev Mine

Appendix B
Paee 4l of46

MrscnLLANEous DrrcH DnsrcNs
Sunn,q,srN HYDRoLocY

Description: Watershed to Ditch D-5
HMS Subbasin ID:Subbasin 2a (Sub areaa of Subbasin 2)
Subbasin Area: 1.9 acres : 0.00297 sq. miles

Area

(acres)

Loss Rate Method: SCS Curve Number
Soil Hydrologic Curve

Landuse Type Slope Soil Group Number

1.9 Rangeland, Unmanaged CIEZ 0-6% D

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+l)o'ty(t900 y0's)

L : 680 (Hydraulic Length of Watershed in feet)
S : (1000 /CN) -10 :2 .5
Y : 5.8 (Average land slope in percent)
lr : 0.1169 hours : 7 minutes

Design Storm: 100-yr, 6-hr - 1.8 inches (design event per 746.213)
HMS Peak Runoff Flow: 1.97 cfs
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';
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.Til*. seffitt'.,..,'.'.,

.r iuiscffi 1i..i.i
: : : : l : : : : : : : , : : , ' : ' : l : : . : , ,a : : : : : : : t l t :a . : t : : : t : ta : . . : :aaa . . t ' , , : t : ) . : t : : : :
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;,6!1|!{.a;,ffi,11,fl4frl

: : : : , : , ,  I  ,  . .  . .

:  : : : : ,  : : : ' ! : ! : t i r r i : j  
:  '  :  : : a : : : : : l  :  : :  , : : : : ' :  : :

0:tt${ ,{**1 '
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,;.fi;il .{ffi$.., [mif t]::,
a: ::r:. tt::a::.,::r:ai:it t t:::it at' : 

: 
| : :: :, : : t:,' :,,

Applied Hydrologt and Sedimentologtfor Disturbed Areas, B. J. Barfield, R. C. Warner, and C. T.
Haan,  p .102,1985.
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Drainage Design Calculations
Hidden Vallev Mine

Appendix B
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MTSCNLLANEoUS DIrCrr DnSrcNS

Structure ID: Ditch D5

Design Flow - 1.97 cfs (Peak Discharge from Subbasin 2a)

Using Manning's Equation where Q : Q.a9h) (A)R) 6z 
15;o's

Q : flow in cfs
n - Manning's n: 0.04
R - hydraulic radius
S - Slope: 0.058 ff/ft

Design Depth of Flow - 0.20 feet
Design Maximum Velocity - 2.8 fps

Depth-Area-Flow-Velocity Determination

OK
OK

BottomWidth-3feet
Side Slopes - 2.0h:lv
Area - cross sectional area
P - wetted perimeter

Depth
(ft.)

Area
(sq. ft.)

P
(ft.)

R
(ft.)

Top
width (ft.)

o
(cfs)

V
(fps)

0.00 0 3.00 0.000 3.0 0.0 0.0
0.1  0 0.32 3.45 0.093 3.4 0.6 1.8
0.20 0.68 3.89 0.175 3.8 1.9 2.8
0.30 1.08 4.34 0.249 4.2 3.8 3.5
0.40 1.52 4.79 0.317 4.6 6.3 4.2
0.50 2.00 5.24 0.382 5.0 9.4 4.7
0.60 2.52 5.68 0.443 5.4 13.1 5.2
0.70 3.08 6.13 0.502 5.8 17 .4 5.7
0.80 3.68 6.58 0.559 6.2 22.4 6.1

Consol Energy, Inc. o P.O. Box 566 o Sesser, IL 62884 o 618-625-2041
Major Exploration Permit o March 2006
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MrscnLLANEous Drrcn Dnsrcxs
SunnlsrN HYDRoLocY

Description: Watershed to Ditch D-6
HMS Subbasin ID:Subbasin 2b (Sub area b of Subbasin 2)
Subbasin Area: 1.9 acres = 0.00297 sq. miles

Loss Rate Method: SCS Curve Number
Area

(acres)
Soil Hydrologic

Type Slope Soil Group

1.9 Rangeland, Unmanaged CeE2 0-8% D

Runoff Method: SCS Lag (tl

Lag Time (lr) : (Lo'e (S+l)o't)l(t900 y0'5)

L: 507 (Hydraulic Length of Watershed in feet)
S :  (1000/CN) -  10 :2.5

Y : 7 .4 (Average land slope in percent)
11 : 0.0678 hours - 4 minutes

Design Storm: 100-yr, 6-hr - 1.8 inches (design event per 746.213)
HMS Peak Runoff Flow: 1.97 cfs

Landuse

Curve
Number
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Td*,H*ffi.,..i.h.r
Tdd',$i* '.l.'..,'I'

fi;it rliffi
0.S ,, fm"ftl:.

d:.t:l l.': illl

fa* ! .11t=I,
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ftfiS. .''rr,.'tinl
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(t)Applied 
Hydrolog,t and Sedimentolog,,for Disturbed Areas, B. J. Barfield, R. C. Warner, ond C. T.

Haan, p. 102, i,985.I
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MTScnLLANEoUS Drrcn DnsrcNs

Structure ID: Ditch D6

Design Flow : 1.97 cfs (Peak Discharge from Subbasin 2b)

Using Manning's Equation where Q : Q.a9h) (AXR) 6t (S)o't

Q - flow in cfs
n - Manning's n: 0.04
R - hydraulic radius
S - Slope - 0.074 ftlft (Section 2)
S - Slope - 0.01 ff/ft lsection l&3)

Design Depth of Flow < 0.20 feet
Design Maximum Velocity < 3.1 fps

Design Depth of Flow < 0.40 feet
Design Maximum Velocity < 1.7 fps

Depth-Area-Flow-Velocity Determination

OK
OK

OK
OK

BottomWidth-3feet
Side Slopes - 2.0h:lv
Area- cross sectional area
P - wetted perimeter

Sections 1&3

Depth
(ft.)

Area
(sq. ft.)

P
(ft.)

R
(ft.)

Top
width (ft.)

o
(cfs)

V
(fps)

0.00 0 3.00 0.000 3.0 0.0 0.0
0.10 0.32 3.45 0.093 3.4 0.7 2.1
0.20 0.68 3.89 0.17 5 3.8 2.1 3.1
0.30 1.08 4.34 0.249 4.2 4.3 4.0

Section 2

Depth
(ft.)

Area
(sq. ft.)

P
(ft.)

R
(ft.)

Top
width,(ft.)

a
{cfs}

V
(fps)

0.00 0 3.00 0.000 3.0 0.0 0.0
0.10 0.32 3.45 0.093 3.4 0.2 0.8
0.20 0.68 3.89 0.175 3.8 0.8 1.2
0.30 1.08 4.34 0.249 4.2 1.6 1.5
0.40 1.52 4.79 0.317 4.6 2.6 1.7

Consol Energy, Inc. o P.O. Box 566 o Sesser, lL 62884 o 618-625-2041
Major Exploration Permit r March 2006
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MrscnLLANEous Drrcn Dnsrcxs
SunnnsrN HYDRoLocY

Description: Watershed to Ditch D-7
HMS Subbasin lD:Subbasin 2c (Sub area c of Subbasin 2)
Subbasin Area: 8.2 acres : 0.0128 sq. miles

Loss Rate Method: SCS Curve Number
Area Soil Hydrologic

(acres) Landuse Type Slope Soil Group

1.9 Rangeland, Unmanaged CeE2 0-6%

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+l)o t)l(t900 Y0's)
L : 950 (Hydraulic Length of Watershed in feet)
s : (1000/cN) - 10 :2.5
Y : 6.1 (Average land slope in percent)
lr : 0.1235 hours - 7.4 minutes

Design Storm: 2-yr,6-hr - 0.8 inches
HMS Peak Runoff Flow: 2.13 cfs
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(t) Applied Hydrologt and Sedimentologtfor Disturbed Areas, B. J. Barfield, R. C. lf/arner, and C.
T. Haan, p. 102, 1985.
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MTScnLLANEOUS DrrCH DnSTCNS

Structure ID: Ditch D7

Design Flow :2.13 cfs (Peak Discharge from Subbasin 2c)

Using Manning's Equation where Q : Q.a9/n) (AXR) 6t (S)o t

Q - flow in cfs
n - Manning's n: 0.04
R: hydraulic radius
S - Slope - 0.061 ftlft

Design Depth of Flow < 0.30 feet
Design Maximum Velocity < 3.6 fps

Depth-Area-Flow-Velocity Dete rminatio n

OK
OK

\ , ,

H

+- '' --i
BottomWidth-3feet
Side Slopes - 2.0h:lv
Area - cross sectional area
P - wetted perimeter

Depth
(ft.)

Area
(sq. ft.)

P
(ft.)

R
(ft.)

Top
width (ft.)

o
(cfs)

V
(fps)

0.00 0 3.00 0.000 3.0 0.0 0.0
0.10 0.32 3.45 0.093 3.4 0.6 1.9
0.20 0.68 3.89 0.175 3.8 1.9 2.9
0.30 1.08 4.34 0.249 4.2 3.9 3.6
0.40 1.52 4.79 0.317 4.6 6.5 4.3
0.50 2.00 5.24 0.382 5.0 9.7 4.8
0.60 2.52 5.68 0.443 5.4 13.4 5.3
0.70 3.08 6.13 0.502 5.8 17.9 5.8
0.80 3.68 6.58 0.559 6.2 22.9 6.2

Consol Energy, Inc. o P.O. Box 566 r Sesser, IL 62884 o 618-625-2041
Major Exploration Permit o March 2006
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SOILS OF THE
HIDDEN VALLEY PROIECT

MAIOR COAL EXPLORATTON AREA

INTRODUCTION

Consolidation Coal Company (Consol) has applied for a major exploration permit (MEP) in the

Hidden Valley area. This area is located approximately 70 miles south of the town of Price in

Emery Counry Utah. More specifically, the study area is located in sections 17 and 18, T23S,

R6E, Salt Lake Base & Meridian (Walker Flat 7.5 minute series USGS quadrangle map). The

total acreage of the study areawas 194 acres. This report has been prepared to address the

existing soil resources within the project area.

METI{ODS

Soil information was compiled using information that was available from previous studies of the

Hidden Valley and Emery Mine areas. The soil map delineations were mapped previously by the

Natural Resources Conservation Service OIRCS, formerly SCS). These map units were digitized

from that source by Consol. The soil map unit descriptions in this document were prepared in

part byusing a report by Mt. Nebo Scientific,lnc. (Nyenhuis, 2002) from a study ofthenearby

the Emery Mine that had the same soil types. Some of the map unit descriptions of that report

were taken verbatim from the Emery Mine's, Mining & Reclamation Plan (Nm.P).



RESULTS

The following map units for the Hidden Valley MEP are shown in the Soils Map included in this

report. Descriptions of these soils are provided below.

Map Unit CeE2. Castle Valley extremely stony very fine sandy loam. 0 to 20% slopes. eroded

Map Unit Description

This map unit is on steep to gently sloping soils on upland benches, mesas and
piedmont surfaces. The slope range is 0 to 20 percent. The native vegetation is
mainly pinyon, juniper, galleta grass, and Indian ricegrass.

Included in this map unit is about 15 percent rock outcrop, rockland and areas
with less than 4 inches of soil overlying bedrock, and some soils deeper than 20
inches.

The Castle Valley soil is shallow, calcareous, well drained, and medium to
coarse textured. lt is formed in weathered materiaf derived from interbedded
shale and sandstone. The surface layer is an extremely stony very fine sandy
loam about 4 inches thick. The subsoil is a brown to brownish yellow very fine
sandy loam or gravelly very fine sandy loam about 8 inches thick. Sandstone
bedrock is at a depth of 8 to 18 inches. In places wind erosion has removed as
much as half the surface layer.

Permeability of the Castle Valley soil is moderately rapid. Available water
capacity is moderately high. Effective rooting depth is about 8 to 18 inches;
some roots spread horizontally above hard bedrock. Runoff is slow to moderate;
in rocky areas it is high. The erosion hazard for water is slight to high. Wind
erosion hazard is slight to severe.

The unit is mainly used for spring and fall range. lt is also used for wildlife
habitat. Fenceposts are cut from juniper in favorable sites. The potential
productivity is 72515001325 pounds of air-dry vegetation in favorable/normal/ and
unfavorable years, respectively. This map unit is in capability unit Vlls (non-
irrigated), semi-desert shallow loam range site.



Castle VaIIey Tlpical Soil Profile Description

The Castle Valley typical soil profile was taken from section VII.A.3.6 of the Emery Mine MRP.
Castle Valley, as a soil type, has been recorrelated to the Hideout soil series (Sasser, 2002).

The Castle Valley soil name is retained for this report because it was the name used at the time of
an earlier soil survey. However, the Hideout soil series is the more accurate soil name and the
most recent, official NRCS soil series description for Hideout, dated August 1998. The Hideout
soil is classified as a "Lo&ffiy, mixed, superactive, calcareous, mesic Lithic Ustic Torriorthent".

Castle Valley Soil Suitability Evaluation & Salvage Depth Recommendation

A detailed soil suitability evaluation and salvage depth recommendation for Castle Valley was
previously done and included in the nearby Emery Mine MRP and in the Nyenhuis report Q0A4.
All parameters were rated good, fair, or marginal with only coarse fragment content below l0
inches in depth rated poor. The overall rating was considered "marginal to fair", and the
reconrmended salvage depth of suitable material was 6 inches.

Map Unit PCE2. Persayo-Chipeta complex. I to 20% slopes

Map Unit Description

This map unit is on nearly level to steep fans, terraces, uplands, and shale
knolls. The slope range is 1 to 20 percent. The native vegetation is mat
saltbush, shadscale, Indian rice grass and galleta grass.

This unit is 40 percent Persayo eroded and non-eroded very fine sandy clay
loams and sandy clay loams and 40 percent Chipeta silty clay loam. The two
soils are intermingled and occur in an unidentifiable pattern on the landscape.
Persayo is usually in the depression areas and draws, but occurs on the broad
fans with the Chipeta soil. lncluded in this map unit is about 20 percent
Badland.

The Persayo soil is shallow, well drained, and moderately fine-textured. lt is
formed in residuum that weathered from shale. Typically, the surface layer is a
light brownish gray loam to very fine sandy clay loam about 1 to 4 inches thick.
The underlying material is a light brownish gray or pale brown silty clay loam,
loam, or clay overlying soft, weathered shale at a depth of 10 to 20 inches. This
is a weak to moderately strong gypsic horizon.



Permeability of the Persayo soil is moderate. Available water holding capacity is
moderately high. Effective rooting depth is dependent on depth to bedrock.
Runoff is medium to rapid, and the erosion hazard for water is moderate to high.
Wind erosion hazard is moderate.

The Ghipeta soil is shallow, somewhat poorly to moderately well drained, and
moderately fine-textured. lt is formed in residuum derived from marine gypsum-
bearing shale. Typically, a paralithic contact is encountered at aboutlT to 19
inches. The surface horizons are highly eroded and severely cracked when dry;
the surface soil is thin, about 2 inches thick. Light gray and light grayish brown
heavy silty clay loams and silty clays overlie soft weathered shale.

Permeability of the Chipeta soil is moderately slow. Available water capacity is
moderate. Effective rooting depth is about 12 ta 16 inches. Runoff is rapid, and
the erosion hazard for water is high and active. Wind erosion hazard is
moderate to high.

The unit is mainly used for spring and fall range. The Chipeta soil is in the Vlle
(non-irrigated) capability unit; the Persayo soil in the Vlle (non-irrigated)
capability unit. The Chipeta soil is in the desert shallow range site. The
Persayo is in the desert loamy shale range site.

Persqto and Chipeta Tlpical SoiI Profile Description

The Persayo and Chipeta typical soil profile descriptions were described using the aformentioned
Nyenhui s (2002) report. The Persayo soil series is currently classified as a "Loamy, mixed,
calcareous, mesic, shallow Typic Torriorthent". The Chipeta soil series is currently classified as a
"Clayey, mixed, active, calcareous, mesic, shallow Typic Torriorthent". The most recent official
NRCS soil series description for Persayo was dated February 1997, and for Chipeta, dated July
1998.

Persayo and Chipeta Soil Suitability Evaluation and Salvage Depth Recommendation

Soils from this type are not proposed for disturbance for the Hidden Valley MEP project,
therefore, no salvage recommendations have been made.

Map Unit RY. Rock Land

Mop Unit Description

This map unit is on nearly level to steep sloping broad terraces and cliffs. The



native vegetation is mainly a sparse cover of pinyon, juniper and sagebrush.
Elevation range is 5,900 to 6,400 feet.

This unit is a miscellaneous land type formed from sandstone. About 55 percent
of the surface is covered by stones, boulders, and outcrops of sandstone. Some
shale outcrops are found. About 20 percent of the land has 4 inches or less of
aeolian deposited soil overlying bedrock. Most of this map unit is moderately to
severely eroded.

Included in the map unit are gently sloping, moderately deep to deep, fine sandy
loams intermingled with the sandstone outcrops. lnclusions of Castle Valley fine
sandy loam also occur. Included areas make up about 25 percent of the total
acreage.

Rock Land Tlpical Soil Profile Description

Rock Land not a soil type, and does not have a typical soil profile description.

Rock Land Soil Suitability Evaluation and Salvage Depth Recommendqtion.

Rock Land has no soil available for salvage.

Map Unit D. Disturbed Land

Map Unit Description

This map unit was located in the areathat had been previously disturbed by mining and
reclamation astivities, It is therefore not been described by a map unit description, however prior
to disturbances, this area was fully contained within the Map Unit RY described above.

Disturbed Land Typical Soil Profile Description

Disturbed Land not a soil type, and does not have a typical soil profile description.

Disturbed Lqnd SoiI Suitability Evaluation and Salvage Depth Recommendation.

The Disturbed Land soil salvage plan has been discussed in Consol's permit application in the
"Topsoil Removal and Storage" section.
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VEGETATION OF THE
HIDDEN VALLEY PROIECTT

MAIOR COAL EXPLORATION AREA

INTRODUCTION

Consolidation Coal Company (Consol) has applied for a major exploration permit (MEP) in the

Hidden Valley area. This areais located approximately 70 miles south of the town of Price in

Emery County, Utah. More specifically, the study areais located in sections 17 and 18, T23S,

R6E, Salt Lake Base & Meridian (Walker Flat 7.5 minute series USGS quadrangle map). The

total acreage of the study area Is 194 acres. This report has been prepared to address the plant

communities and threatened and endangered plant species within the project area-

METHODS

The major plant communities of the Hidden Valley project areawas mapped in the field by

walking the area and using l':200' aerial photographs and maps provided by Consol. The field

work was conducted on two different occasions - February 15, 2006 and April29,2006'

Threatened and endangered species lists were compiled after consulting with the U-S. Fish &

Wildlife Service, Salt Lake City, Utah and files located atMt. Nebo Scientific, fnc-, Springville,

Utah.



RESULTS

There were four major plant community types located in the Hidden Valley MEP project area

including: pinyon-juniper, shadscale, disturbed (reclaimed), and riparian, areas. These

communities and areas are shown on the vegetation map included in this report. A brief

description of each of the communities follows below. Color photographs of each community

type have also been included in this report.

Pinyon-Juniper

The pinyon-juniper communities were located in the upper elevations of the study area (see

Vegetation Map and Photographs of the Plant Communities). The dominant tree species in these

communities were Utah Juniper (Juniperus osteosperma) and pinyon pine (Pinus edulis).

Dominant shrubs included shadscale (Atriplex confertifulia),black sagebrush (Artemisia nova)

and broom snakeweed (Gutierrezia sarothrae). The dominant grass species included galleta

Qlilaria jamesii), Indian ricegrass (Stipa hymenoides), and blue grama (Bouteloua gracilis).

Forb species were not an important component in the composition of the pinyon-juniper

communities in the study area.

Shadscale

Basically, two types of the shadscale community existed within the study area. As the elevation



decreased below the pinyon-juniper zone, shadscale conrmunities can be found in the project area.

First, shadscale communities existed on the steeper slopes surrounding the drainage bottomlands

that dissects by Ivie Creek. These communities could be considered more of a shadescale/Salina

wildrye community, because Salina wildrye (Elymus salirus) was often the dominant grass species

there. These shadscale communities were located in the northeast and southeast portions of the

study area (see Vegetation Map and Photographs of the Plant Communities).

Secondly, other shadscale cofirmunities, also located in somewhat lower elevations when

compared to the pinyon-juniper communities, were supported in the western portions of the

project areaon more gentle slopes. These shadscale areas were often comprised of a different

dominant understory grass species, or galleta rather than Salina wildrye (see Vegetation Map and

Photographs of the Plant Communities).

Although the two shadscale communities described above differed somewhat by their species

composition, they both shared other common plant species including woody species such as

shadscale, black sagebrush, broom snakeweed, Fremont's buckwheat (Eriogonum corymbosum),

Gardner saltbush (Atriplex gardneri), and scattered pinyon pine and Utah juniper trees. The

dominant grass species in the shadscale communities included salina wildrye, galleta, and alkali

saccaton (Sporobolus airoides). Again, forbs were not an important component in the species

composition of these communities, but species such as Crytanth (Cryptantha spp.), milkvetch

(Astragalrrs spp.), and Prince's plume (Stanleya pinnata) were observed.



Disturbed/Reclaimed

Another decrease in elevation from the pinyon-juniper and shadscale communities gave rise to

areas that were once disturbed by mining actMties and later reclaimed and re-seeded. These areas

began on the old access road to the bottom of the drainage and terminated at some of the lowest

elevations of the study area (see Vegetation Map and Photographs of the Plant Communities).

Many "weedy" or exotic plant species such as five-hook bassia (Bassia hyssopifolia), halogeton

Qlatogeton glomeratus), Russian thistle (salsola pestifer), and cheatgrass (Bromus tectorum)

were common, even dominant, in some ofthese areas. There was also a good representation of

more desirable plant species in the disturbed/reclaimed areas. For example, woody species like

shadscale, fourwing saltbu sh (Atriplex canescens), Gardner saltbush, big sagebrush (Artemisia

tridentata),Fremont's buckwheat, and broom snakeweed were corlmon here as well as grass

species such as bromegrasses (Bromus spp.), Russian wheatgrass (Elymusiuncezs), crested

wheatgrass (Agropyron cristatum), and Indian ricegrass.

Riparian

Finally, the lowest elevations of the project area supported some riparian species adjacent to Ivie

Creek (see Vegetation Map and Photographs of the Plant Communities). Although the riparian

communities appeared only in very small parcels of the project area, they supported a different

array of plant species compared to the upland areas. Ivie Creek is a perennial stream, and



although it supports a riparian plant community, it was not a particularly diverse or well-

developed community suggesting that its flows are often relatively low. Nonetheless, species such

as willow (Salix spp), salt-cedar (Tamarix chinensis) and common reed grass (Phragmites

australis) were present here, but were often not the dominant species.

Threatened & Endangered Species

There are several federally listed plant species that are known to occur in Emery County, Utatr

(Table l). However, there is

only a slight chance that some of

these species would occur within

the study areaboundaries. Also,

with the exception of the upper

areas proposed for disturbance

by Consol (coal storage, refuse

disposal, soil pile area), most of

the areas proposed for new

disturbance had already been

Table L: Potential Threatened or Endangered Plant Species
of the Hidden Valley MEP Pro

disturbed by previous mining activities (the aforementioned disturbed/reclaimed areas). The

species in Table I have very little chance of occurring in the previously disturbed areas; they have

more of a chance to occur in the upper undisturbed areas. That said, the T&E plant survey was

perfiormed in both areas, but concentrated in those areas proposed for new surface disturbance,



especially the upper-elevation (undisturbed) areas.

No threatened or endangered plant species were found in this area. However, although the survey

was conducted during an appropriate time for identification of these species (April 29,2006), it

was on the earlier side of the time period when most of these species are flowering and most

noticeably and identifiable. Accordingly, another survey will be performed later in the spring of

2006, and prior to any disturbance to this area, thus insuring a more comprehensive time-period

window for survey.
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Pinyon-Juniper Community in the Hidden Valley MEP Area

Pinyon-Juniper Community in the Hidden Valley MEP Area



Shadscale Community in the Hidden Valley MEP Area (steep slope areas)

Shadscale Community in the Hidden Valley MEP fuea (gentle slope areas)



Disturbed (Reclaimed) Areas in the Hidden Valley MEP

Disturbed (Reclaimed) Areas in the Hidden Valley MEP



R.iparian Community in the Hidden Valley MEP Area

R.iparian Community in the Hidden Valley MEP Area
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WILDLIFE OF THE
HIDDEN VALLEY PROIECT

r\dAIoR coAL EXPLORATTON AREA

INTRODUCTION

Consolidation Coal Company (Consol) has applied for a major exploration permit (MEP) in the

Hidden Valley area. This area is located approximately 70 miles south of the town of Price in

Emery County, Utah. More specifically, the study areais located in sections 17 and 18, T23S,

R6E, Salt Lake Base & Meridian (Walker Flat 7.5 minute series USGS quadrangle map). The

total acreage of the study areawas 194 acres. This report has been prepared to address any

potential critical wildlife habitat within the project area.

METHODS

Wildlife habitats of special concern by the State of Utah, Division of Wildlife Resources (DWR)

were reviewed in the state's GIS database system. Threatened and endangered species lists were

compiled after consulting with the U,S. Fish & Wildlife Service, Salt Lake City, Utah and files

located atMt. Nebo Scientific, Inc., Springville, Utah.



RESULTS

A geographic information system (GIS) dalabose that provides information from the State of

Utah, DMsion of Wildlife Resources (DWR) suggested the Hidden Valley MEP project area is

not critical habitat for pronghorn, elk, mule deer, or rocky mountain bighorn sheep. No other

critical wildlife habitat in known for the area.

In 2001, state biologists

from DWR along with

representatives from Consol

visited the nearby Emery

Mine areas. At that meeting

it was suggested that there

was a low probability of

raptor occurrence in the

general area [refer to:

"Biological Impacts at the

4th East Portal Area at the

Emery Deep Mine.", Mt.

Table 1: Threatened or Endangered Animal Species
of Eme Utah

Scientific Name

Gilfa elegans

ftychochellus lucius

Gila cypha

Xyrauchen texanus

H ali aeetus leucoce phalu s

Strix occidentalis lucida

Mustela nigipes

Em pido n a x traillfi erti mu s

Coccyzus ameicanus occidentalis

E = Fnd"rol Protn"tior, Eol""go*J
T = FoJotol Ptrrto"t;oo, T'L*atcnol
C = CaoJiJotn

Nebo Scientific, Inc. (2002)]. Since that time Consol has participated in some of the annual

raptor surveys conducted by DWR and all coal operators in the area. A raptor survey with

representatives from Consol and DWR has again been scheduled for late-May 20A6.



Threatened and Endangered Species

There are several federally listed animal species that are known to occur in Emery County, Utah

(Table l). However, there is almost no chance of these species occurring directly in the study

area for lack of habitat.
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