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R645-200. CoalExploration: 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 Goal 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 fil ing a Notice of Intention to Conduct Major Coal
Exploration under the requirements of R645-201-300.

R645-200-200. Res ponsi bi I ities.

210. Responsibility to Gomply 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 Goordinate 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. Responsibilit ies for Coal 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. RequiredApplicantlnformation.

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
61 8-625 -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
61 8-625 -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
0151007 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, referto operations map (MEP O).

The proposed major exploration area is located within Sections 17 and 18, T265, 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,W112 and section 17, all) is cunently under PermitACT 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 unaffected 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
Fauft 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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GEOLQGY (Site Specific)

The Hidden Valley Mine site including the proposed exploration permit area is centrally
located in the Emery Coal Field and is closely sunounded by the most productive part of
this Field. lvie Creek, wttich runs west to east, generally bisects the property, forming a
substantial canyon through the Fenon 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; refened to by the previous
property owner (CalMet) as the B and C seams, respectively.

A generafized 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 dril l 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 range from 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. ln
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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200. 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 plan. Due to the apparent poor
condition of the initial coal, Gonsol 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 util ize dozers, trackhoes, excavators, haul trucks and dril ls as the
major equipment. lnitially 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
CalMet permit. The drainage culvert that conveyed unaffected drainage through the
area will be put back into service. The road leading down the canyon will 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 buift 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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t 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 forfuture
reclarnation. 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

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

R645-201-400 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 exptoration operations if such sale or commercial use is for
coal testing purposes only.

420. Demonstration that Coal 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
subrnit 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 user for a test burn, Consol will fonruard 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

R645-201-432-100 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

R645-201-432-100 will give a detailed description of the required tests that the 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 explained in R645-203-323-600, this method of exploration is required due to the
fact that this seam has never been mined commercially.

R645-202. Goal Exploration: ComplianceDuties.

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: Drainage Control
Appendix C: Archeology (confidential)
Appendix D: Land use
Appendix E: Soils
Appendix F: Vegetation
Appendix G: Wildlife
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231. Non Disturbance of Habitats.

Habitats of unique or unusual high value forfish, 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. Road Construction 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.

Refer to the Canyon Entrance Road Map (MEP 01).

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/0151007 . 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 ftows and ephemeral, perennial, or intermittent streams will be
made in accordance with R645-301-742.300.

Please refer to Appendix B (Drainage Gontrol)
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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.

Please refer to Appendix B (Drainage Control)

236. Acid-or Toxic Forming Materials.

Acid - or toxic-forming materials will be handled and disposed of in accordance with
R645-301-731 .110,731 .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
collected 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 exptoration 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 atl 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 commerciall
m ined. .
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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
R645-202-242.1 00.

Please refer to Appendix F (Vegetation)

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 forthose facilities and equipment that
the Division determines may remain to:

244.1 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
subrnitting 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 14



effiffiffiruffi$H &

ruHffiffiffiru VALLffiY ru$$Fdffi

ffi#ffiL$ffi ru#T$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 Coal
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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HroonN V^q.r-,LEY MrNn
Maron ExpLoRATroN Pnnvrrr

DnaTNAGE CoNrRoL Pr,l.N

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 I 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. Watersh ed 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 aZl-yea1 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 lO-year,24
hour storm event of 1.7 inches. Loss rate calculations are made using SCS CurveNumber
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 lO-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
746.213. 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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O
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.
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General Location Map Surface Water Hydrology Figure B-l
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Drainage Design Calculations
Hidden Vallev Mine
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Project:

Company:

Site:

Dn,q.rNAGE SrnucTURE DnsrCn

Hidden Valley Mine - Major Exploration Permit

Consolidation Coal Company

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-hr event for structures accordingto 742.223
(Pond 001 , Pond 002 Spillways)

1 O-yr, 24-hr event for structures accordin g to 7 42.221 .33
(Pond 001, Pond 002 Treatment Volume)

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

2-yr, 6-hr event for structures accordin g to 7 42.333
(Other Miscellaneous Flows)

100-yr, 6-hr event for structures accordingto 746.213
(Refuse Area Drainage)

Distribution: SCS Type II

Total Rainfall: (r) 25-yr, 6-hr -- 1.6 inches
10-yr, 24-hr -- | .7 inches
10-yr, 6-h -- | .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, lL 62884 o 618-625-2041
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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 10-yr 24hr Precipitation Event

Project Site
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NOAA Figure 2l - Isopluvials of lO-yr 6hr Precipitation Event
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NOAA Figure 19 - 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 computerprogram 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

Hot)r  Min

SCS Type ll
Cumulative
Storm Dist.

25 yrl6 hr
Rainfall (in)

1 .6 Hour Min

SCS Type ll
Cumulative
Storm Dist.

25 yrl6 hr
Rainfall (in)

1 .6
00

15
30
45

0
0 .011
0.023
0.037

0
0 .018
0.037
0.059

30
15
30
45

0.728
0.791
0.834
0.862

1 . 1 6 5
1.266
1 .334
1 .379

10
15
30
45

0.053
0.068
0.084
0.104

0.085
0 .109
0.134
0.166

40
15
30
45

0.887
0 .911
0.926
0.940

1 . 4 1 9
1 .458
1.482
1 .504

20
15
30
45

0.125
0.1  53
0.203
0.352

0.200
0.245
0.325
0.563

50
15
30
45

0.955
0.969
0.983
0.992

1.528
1 .550
1 .573
1.587

6 0 1.000 1 . 6

1 . 8

.-. 1.6

.g
-c 1.4
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o
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Design Storm: 1O-yr, 6-hr -- 1.2 inches

SCS Type ll
Cumulative
Storm Dist.

10 yrl6 hr
Rainfall (in)

1 .2

J r :  i  :  
t : . : :  

: : : :  i j : . : :

Hour Min

SCS Type ll
Cumulative
Storm Dist.

10 yrl6 hr
Rainfall (in)

1 . 2

00
15
30
45

0
0 .011
0.023
0.037

0
0 .013
0.028
0.044

30
15
30
45

0.728
0.791
0.834
0.862

0.874
0.949
1 . 0 0 1
1.034

10
15
30
45

0.053
0.068
0.084
0.104

0.064
0.082
0 .101
0.125

40
15
30
45

0.887
0 . 9 1 1
0.926
0.940

1.064
1 .093
1 . 1 1 1
1 .128

20
15
30
45

0.125
0 .153
0.203
0.352

0 .150
0.184
0.244
0.422

50
15
30
45

0.955
0.969
0.983
0.992

1 . 1 4 6
1 . 1 6 3
1 . 1 8 0
1 . 1 9 0
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Design Storm: 2-yr,6-hr - 0.8 inches

SCS Type ll
Cumulative
Storm Dist.

2 yrl6 hr
Rainfall (in)

0 .8
ili

l r)u Min

SCS Type l l
Cumulative
Storm Dist.

2 yrl6 hr
Rainfall (in)

0.8
00

15
30
45

0
0 .011
0.023
0.037

0
0.009
0 .018
0.030

30
15
30
45

0.728
0.791
0.834
0.862

0.582
0.633
0.667
0.690

10
15
30
45

0.053
0.068
0.084
0.1 04

0.042
0.054
0.067
0.083

40
15
30
45

0.887
0 .911
0.926
0.940

0 .710
0.729
0.741
0.752

20
15
30
45

0j25
0 .153
0.203
0.352

0 .100
0 .122
0.162
0.282

50
15
30
45

0.955
0.969
0.983
0.992

0.764
0.77 5
0.786
0.794
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Design Storm: 100-yr,6-h- 1.8 inches

Hour t\

t::ii:i

i!!:?ii:l

/li1

SCS Type ll
Cumulative
Storm Dist.

100 y/6 hr
Rainfall (in)

1 .8 Hour Mir

SCS Type ll
Cumulative
Storm Dist.

100 y/6 hr
Rainfall (in)

1 .8
00

15
30
45

0
0 .011
0.023
0.037

0
0.020
0.041
0.067

30
15
30
45

0.728
0.791
0.834
0.862

1 . 3 1 0
1.424
1 . 5 0 1
1.552

10
15
30
45

0.053
0.068
0.084
0.104

0.095
0.122
0 .151
0.1  87

40
15
30
45

0.887
0 .911
0.926
0.940

1.597
1 .640
1.667
1.692

20
15
30
45

0.125
0 .153
0,203
0.352

0.225
0.275
0.365
0.634

50
15
30
45

0.955
0.969
0.983
0.992

1 . 7 1 9
1.744
1.769
1.786

6 0 1.000 1 . 8
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HMS Subbasin ID:

Description:

Subbasin Area:

SugnA,sIN Hyonot,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 Rv 0-80% 8 5 *

Total 8.0 Weiehted Averase Curve Number | 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 < 80 for the 'Rocky Ledges' soil type areas.

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

Lag Time (1r) - (Lo 8 (S+1)")t(1900 yo t)

L : 1265 (Hydraulic Length of Watershed in feet)
s : (l000icN) - l0 : 1.7647
Y :23 (Average land slope in percent)
lr : 0.0677 hours - 4 minutes

DESIGN STORM: 1O-yr, 24-tu -- 1.7 inches
HMS Peak Runoff Flow: Qp = 6.8 cfs
HMS Total Discharge: Vt: 0.556 ac-ft
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(l) 
Applied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan, p. 102,1985.
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SnnrvrENT PoNn DnsrcN

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) - 18

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

A : (20)(0.35X1 8X0.6) : 7 5.6tons/ac-yr
6 - (75.6)(8) : 604.8 tons/yr

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

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 that which is required to fully contain the l0
yr24 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 | .26 ac-ft below the invert of the principal spillway.

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

(2) 
Apptied Hydrolog,, 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 RELATTONSHIP

HMS Structure ID: Pond 001

Impounding Structure: Partially - Incised lmpoundment

Elevation
(MSL)

Stage
(feet)

Area (*)
(acres)

Average
Area

(acres)

fncremental
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 0.1367 0 . 1 6 5 1

0.09285
5872 5 0.1 058 0 .1857 0.3508

0.1201
5874 7 0.1344 0.2402 0.591

0 .1  501
5876 I 0 .1658 0.3002 0 .8912

0.1 8305
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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DrscrrARGE SrnucTURE Hynn,q.ULICS
HMS Structure ID: Pond 001
Description: 18" Diameter CM Culvert As Principal Spillway (t)

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

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

Emergency Spillway:
Bot tomWidthW-5feet
Weir Coefficient C : 3. I
Side Slopes - 3h:lv
Starting Elevation : 5879.5

Flow Calculation:
Q :CLHr ' s

where

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

Elevation-Depth-Discharge Relationship

vV-+

Principal Spillwav Emersency Spillway
Elevation

(MSL)
Flow Depth

(ft) ITWD
Discharge

(cfs)
Flow Depth

(ft)
L
(fo

Discharge
(cfs)

Total Flow
(cfs)

5878.0 0.0 0.00 0 0.0 0.0
5879.0 1 .0 0.67 a

J 0.0 0 0 3.0
5880.0 2.0 1 a a

I . J J 8 1.0 8.0 24.8 32.8
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RourING Rnsur,rs

HMS Structure ID: Pond 001
HMS Subbasin ID: Subbasin 1

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 eler
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For : 25-yrr 6-hr Design Storm Event:
Peak Inflow to Pond 001 : 8.45 cfs
Total Runoff Volume Vt: 0.51 ac-ft
Peak Discharge Flow - 2.9 cfs
Peak Stage: 5879.0 ft. MSL (1.0 ft. rise
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HMS Subbasin ID:

Description:

Subbasin Area:

SunnaSIN HynnoLOGY

Subbasin 2

Watershed to Pond 002

16.8 acres :0.0263 sq. miles

Landuse

Soil

Type Slope

HMS Network Diagram:

Loss Rate Method: SCS Curve Number

Area

Area

(acres)
Hydrologic Curve

Soil Group Number

16.8 Rangeland, Unmanaged CeE2

Total 16.8 Weiehted Averase Curve Number | 80
Soil Types are from Permit ACT/015/007

SCS surveys for the Carbon-Emery and Emery County Areas were consulted to
determine an appropriate Cn for the CeEZ 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.
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Runoff Method: SCS Lae (r)

Lag Time (1r) : (Lo's lsir)o 
t)l(t900 y0 s)

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: l0-yr, 24-hr -- 1.7 inches
HMS Peak Runoff Flow: Qp : 1 I .1 cfs
HMS Total Discharge: Vt :0.965 ac-ft
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(l) 
Apptied Hydrolog,,and Sedimentolog,tfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan,  p .102,1985.
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SnurvrENT PoNn DnsrcN

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) : 5.2

Slope Length : 80, S :25%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)(0.35X5.2X0.6) :21.8 tons/ac-yr
4 -  (21.8X16.8):366 tons/yr

Assume average soil density of 68 pounds per cubic foot (lb/cf)
Total Sediment Volume Vs : (366tonsx2000 lb/ton)/((68 lb/cf1(43560 cflac-ft))
Vs: 0.25 ac-ft/vr

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 - Vt+2(Vs) - 0.965+2(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 at 6099.0 ft msl, and the Emergency Spillway at
6101.0 ft msl. This creates a nonnal pool volume of 1.38 ac-ft., sufficient enough to fully
contain the I 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) ,l,ppli"d Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan,  p .334,1985.

(2) 
Applre'd Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan, p. 390, 1985.
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Sr^q.cn-Anna- Sron lGE ftELATIoNsHIp

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 8 0.5502 0.500025 1.8859
0.62145

61  01 I 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 002 Elevation vs. Storage
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DrscrraRcn SrnucTURE HyUnnULICS
HMS Structure ID: Pond 002
Description: 18" Diameter CM Culvert As Principal Spillway (t)

Flow Determination:
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(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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Emergency Spillway Design

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

Emergency Spillway:
Bottom Width'W: 5 feet
Weir Coefficient C:3.1
Side Slopes - 3h:lv
Starting Elevation : 6101 .0

Flow Calculation:
Q :cLHr ' 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

\/\l-+

Principal Spillway Emergency Spillway
Elevation

(MSL)
Flow Depth

(ft) Hw/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 a

J J

6101 .0 2.0 r .33 8 0.0 0 0 8
6102.0 3 .0 2.00 1 l 1 .0 8.0 24.8 35.8
6 r 03.0 4.0 2.67 13 2.0 I  1 .0 96.4 109.4
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RourING Rnsur-,rs

HMS Structure ID: Pond 002
HMS Subbasin ID: Subbasin 2

For : 10-yr, 24-hr Design Storm Event:
Peak Inflow to Pond 002 : I 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 VF 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 HynnoLoGY

HMS Subbasin ID: Subbasin 3

Description:

Subbasin Area:

HMS Network Diagram:

Loss Rate Method: SCS Curve Number

Watershed to Ditch Dl- Diversion Above A Seam Portal

2.1 acres : 0.00328 sq. miles

Area

Area

(acres) Landuse

Soil

Type

Hydrologic Curve

Slope Soil Group Number

Ditchl  lEulvert l

85

80

D

D

I

2

2.0

0 . 1

Rocky Ledges

Rangeland, Unmanaged

Ry 0-85%

CeE2 0-8%

Total 2.1 Weishted Averase Curve Number | 84.7
Soil Types are from Permit ACTl0l5/007
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Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+l)0'7)(1900 Yo t)

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

Consol Energy, Inc. e 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 27 of46

SuggA,sIN Hvnnot,ocY

HMS Subbasin ID: Subbasin 4

Description: Watershed of the Ephemeral Channel

Subhnsin"4a

Subhesin-4c

ffifiubu*sin-4d
F , . , m
LUtVert 4

Watershed 4 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 / or culverts within the entire watershed.

Watershed4 also contains the hydraulic features of the Canyon Entrance Road. All of the
culverts and constructed road ditches will be designed to pass the peak discharges from
the 1O-yt, 6-hr storm event per 742.323 and742.423.1.

Consol Energy, Inc. o P.O. Box 566 o Sesser, IL 62884 o 618-625-2041
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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. mi les

SCS Curve Number

Area

Area
(acres) Landuse

Soil Hydrologic Curve

Type Slope Soil Group Number

I

2

2r .9

s8.3

Rocky Ledges

Rangeland, Unmanaged

Ry 0-85Yo D 85

CeE2 0-8% D 80

Total 80.2 Weiehted Average Curve Number | 8f .4
Soil Types are from Permit ACT/015/007

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+t )o')t(t900 y0's)

L : 1825 (Hydraulic Length of Watershed in feet)
S :  (1000/CN) -  10 :2.285

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

Design Storm: 1O-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

(1) 
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:

SunnaSIN HynnoLoGY

Subbasin 4b

Watershed to Junction I

6.7 acres:0.0105 sq. mi les

SCS Curve Number

Area

Area
(acres) Landuse

Soil Hydrologic Curve

Type Slope Soil Group Number

I

2

3.4

J . J

Rocky Ledges

Rangeland, Unmanaged

Ry 0-85% D 85

CeE2 0-8% D 80

Total 6.7 Weiehted Averase Curve Number | 82.5
Soil Types are from Permit ACTl0l5l007

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo s (S+l)0 7)(1900 yo t)

L : 1045 (Hydraulic Length of Watershed in feet)
S:  (1000/CN) -  l0  :2 .151

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

Design Storm: 1O-yr, 6-hr - 1.2 inches (design event per 742.323 and742.423.L)

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, and C. T.
Haan, p.  102,1985.
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HMS Subbasin ID:

Description:

Subbasin Area:

Loss Rate Method:

Area

Area (acres)

SuggA,srN Hvunol-,ocY

Subbasin 4c

Watershed to Culvert 3

8.3 acres : 0.001297 sq. miles

SCS Curve Number

Landuse

Soil

Type

Hydrologic Curve

Slope Soil Group Number

85

80

D

D

4.2

4 . 1

I

2

Rocky Ledges Ry

Rangeland, Unmanaged CeE2

0-85Yo

0-8%

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

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+l)o't)l(t900 y0 s;

L : 870 (Hydraulic Length of Watershed in feet)
S :  (1000/CN) -  10 :2.121

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

Design Storm: 1O-yr, 6-hr - 1.2 inches (design event per742.323 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:

SuennSIN HyonoLoGY

Subbasin 4d

Watershed to Culvert 4

5.8 acres : 0.009063 sq. miles

SCS Curve Number

Area

Area
(acres) Landuse

Soil Hydrologic Curve

Type Slope Soil Group Number

85

80

1

2

3.9

1 . 9

Rocky Ledges

Rangeland, Unmanaged

Ry 0-8s% D

CeE2 0-8% D

Total 5.8 Weishted Averase Curve Number | 83.4
Soil Types are from Permit ACTl0l5/007

Runoff Method: SCS Lag (t)

Lag Time (1r) : (Lo's (S+l)0 7)/(1900 YO's)
L: 555 (Hydraulic Length of Watershed in feet)
S : (1000 /CN) -10 :1 .990
Y : 39 (Average land slope in percent)
1r : 0.0285 hours - 2 minutes

Design Storm: 10-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) 
Apptied 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:

SunnnSIN HynnOLOGY

Subbasin 4e

Watershed to Junction 3

13.9 acres : 0.02172 sq. miles

SCS Curve Number

Area

Area

(acres) Landuse

Soil

Type Slope

Hydrologic Curve

Soil Group Number

I

2

10.3

3.6

Rocky Ledges

Rangeland, Unmanaged

Ry 0-8s% D

CeE2 0-8% D

85

80

Total 13.9 Weiehted Averase Curve Number | 83.7
Soil Types are from Permit ACT/015/007

Runoff Method: SCS Lag (t)

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

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: lO-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) 
Applied Hydrologt and Sedimentologtfor Disturbed Areas,B. J. Barfield, R. C. Warner, and C. T.
Haan, p. 102,1985.
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RnIcHHynRoLoGY

HMS Structure ID: Reach I
Description: Ephemeral Channel - Junction #1 to Junction#2

Lag Time Determination: SCS Lag (t)

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

L : 585 (Hydraulic Length in feet)
S : (1000/CN) - l0 :1.765 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 (tl

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

L: 430 (Hydraulic Length in feet)
S : (1000/CN) - l0 :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+l )o')t(t900 Y0's)
L : I 10 (Hydraulic Length in feet)
S : (1000/CN) - 10 :1.765 Cn - 85 (Ry soil type)
Y : 40.9 (Average land slope in percent)
1r : 0.0072 hours : 0.4 minutes

(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 Output - Summary of Results - Subbasin 4
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DIICH /CUIvERT DnsrCNS - STnUCTURB HYIn.q''ULICS

HMS Structure ID: Ditch Dl /Culvert I

Description: Ditch Dl - Diversion above A Seam Portal

Ditch Dl is an existing structure approved under ACT01 51007. 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)- - - - " " ' - , , f \ -

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

' '+--

Q - flow in cfs
n -Mann ing ' sn*0 .04 Side Slopes - 2.0h:lv
R : hydraulic radius Area _ cross sectional area
S - Slope - 0.005 ft|ft P - wetted perimeter

Depth-Area-Flow-Velocity Determination

Design Depth of Flow < 0.4 feet OK
Design Maximum Velocity < l.l fps OK

Description: Hydraulic Capacity for Culvert I

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 0.7 cfs peak flow.

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

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
0.10 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
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HMS Structure ID:
Description:

Culvert 2
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

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

Des ignF low_4 .0c f s (PeakD ischa rge f romSubbas in4b )H

UsingManning,sEquat ionwhereQ:(1.a9/n)(AXR)6' (S)o '_ l - rGn

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

Depth-Area-Flow-Velocity Determin atio n

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 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 lCulvert 3

Bottom Width -2feet

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

OK
OK

Design Flow - 0.5 cfs (Peak Discharge from Subbasin 4c)
Hu

UsingManning,sEquat ionwhereQ:Q.a9h)(A) (R)6 ' (S)o . '_+-L i ln

Q - flow in cfs
n: Manning's n: 0.04
R: hydraulic radius
S - Slope - 0.068 ff/ft

Depth-Area-Flow-Velocity Determination

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.

Consol Energy, Inc. o P.O. Box 566 r Sesser, lL 62884 e 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 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 2.1 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
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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

Design Flow - 3.6 cfs (Peak Discharge from Subbasin 4d)
H

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

| I

Q : flow in cfs
n: Manning's n: 0.04
R - hydraulic radius
S - Slope - 0.127 ft|ft

Depth-Area-Flow-Velocity Determination

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

Description: Culvert 4

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 8 cfs peak
flow at a flow depth of 2 ft. (hw/d: 1.33).
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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
0.10 0.32 3.45 0.093 3.4 0.9 2.7
0.15 0.50 3.67 0.1 35 3.6 1.7 3.5
0.20 0.68 3.89 0.175 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
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HMS Structure ID: Culvert 5

Description: 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" Diameter CMP. . . . From the chart above, a 42" cmp will pass - 48 cfs at a
HWID: 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.
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I

Mrscnl,r,Ar\Eous Drrcn DnsrcNs
SunnnsrN HYDRoLocY

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

Loss Rate Method: SCS Curve Number
Area

(acres)
Soil Hydrologic Curve

Landuse Type Slope Soil Group Number

1.9 Rangeland, Unmanaged CeE2 0-6%

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+l )o')t(t900 yO's)

L : 680 (Hydraulic Length of Watershed in feet)
S :  (1000/CN) -  l0 :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 per746.213)
HMS Peak Runoff Flow: I .97 cfs

: j , i , : , :  !  ! , t i !

Hffig srsg$n: f s4gllr.aa

tor*rd 1

Vdme,Unfts:

1,9719 tst$l 0atilTinu ol P€ak DiEct ryff::, ' . . . . . , . , , : , ,' . . ' . ' ' . ' ' ' . ' ' ' . ' ' - . .
, , , : . : , ,
,Tdd Dhect nr.m{f ;
' ,TUd 8 :  ,
Totd Si$charg* r, ,

.l:H0

1Iffi

fl;.I$'

lenl
tffi
tinl

,s:1..1s..'il.,{ffi.
o'nI........'.1'{ xl
8'{lW$rit :ftl

Applied Hydrologt and Sedimentologtfor Disturbed Areas, B. J. Barfield, R. C. Warner, and C. T.
Haan, p.102,1985.

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

Structure ID: Ditch D5

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

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

Q - flow in cfs
n :Mann ing ' sn -0 .04
R - hydraulic radius
S - Slope - 0.058 fl/ft

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

D epth-Area-Flow-Velocity Determinatio n

OK
OK

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

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 0.6 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 2.40 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, lL 62884 t 618-625-2041
Major Exploration Permit o March 2006
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I MrscnLLANEous Drrcn DnsrcNs
SunnasrN Hyunor,ocy

Description: Watershed to Ditch D-6
HMS Subbasin lD: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

Landuse Type Slope Soil Group

1.9 Rangeland, Unmanaged CeE2 0-8% D

Runoff Method: SCS Lag (t)

Lag Time (lr) : (Lo's (S+t)o'txt900 Y0'5)
L : 507 (Hydraulic Length of Watershed in feet)
S :  (1000/CN) -  l0 :2.5

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

Design Storm: 100-yr, 6-h - 1.8 inches (design event per 746.213)
HMS Peak Runoff Flow: I .97 cfs

Curve
Number
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(])Applied Hydrologt and Sedimentologtfor Disturbed Areas, B. J. Barfield, R. C. ll/arner, and C. T.
Haan, p. 102, 1985.
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MISCnLLANEOUS DTICH 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 'sn-0 .04
R - hydraulic radius
S - Slope : 0.074 ftlft (Section 2)
S - Slope : 0.01 ff/ft lsection 1&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 Determ ination

OK
OK

OK
OK

Bottom Width: 3 feet
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 0.175 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.1

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 0.2 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. I P.O. Box 566 o Sesser, lL 62884 o 618-625-2041
Major Exploration Permit o March 2006
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MIScnLLANEoUS DrrcH DnsIcNs
Sunn,q.srN HYDRoLocY

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

Loss Rate Method: SCS Curve Number
Area

(acres) Landuse

Soil Hydrologic

Type Slope Soil Group

Curve

Number

1.9 Rangeland, Unmanaged CeE2 0-6%

Runoff Method: SCS Lag (t)

Lag Time (1r) : (Lo's (S+1)0'i)/(1900 y0't)

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

Hiiry'Vqney ilk, nwr nryne : frr.m 10 $ubbasin ' I
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,a;;11t1:,, ;- t";11,;, t , i t ' , , , : , ' ; r ' ; ; ; , , : , ; ; ,r , , , . . . . ; , : , ; :

flff . ii .;., .1...llhl... ... . .,,.....':.
*s*..' '.:', '. . tltl 

t:'i't:;"!!;i';' 
:":"

nit. Ei . . :: ., .. . M i;',""'",,,, ;;;,-.

c'.lsaa.,
o'n.",.1.......
$,1|.32{fl

(1) Applied Hydrologt and Sedimentolog,tfor Disturbed Areas, B. J. Barfield, R. C. l(arner, and C.
T. Haan, p. 102, 1985.
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MrscnLLANEous DrrcH Dnsrcxs

Structure ID: Ditch D7

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

Using Manning's Equation where Q : Q.49h) (AXR) 6t (S)o t

Q - flow in cfs
n :Mann ing ' sn -0 .04
R - hydraulic radius
S - Slope - 0.061 ft|ft

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

Depth-Area-Flow-Velocity Determination

OK
OK

H

+- vv --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, lL 62884 o 618-625-2041
Major Exploration Permit o March 2006
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