PEABODY COULTERVILLE MINING, LLC

Gateway Mine
13101 Zeigler 11 Road

W ENERGY Coulterville, IL 62237

618.758.2395
o Rt CEIVED

December 2, 2011 @M% - OF Z'SA;L‘ZQE.FF%SOURCES
Mr. Scott Fowler DEC G5 2011
lllinois Department of Natural Resources
Office of Mines and Minerals
One Natural Resources Way OFFICE OF MINES & MINERALS
Springfield, IL 62702-1271 LAND RECLAMATION DIVISION

RE: Gateway Underground Mine
Additional Copies/SCML-1
Revision #5 to Permit #51

Dear Mr. Fowler:

Pursuant to your November 18, 2011 letter, please find enclosed five copies of the
application.

Also find attached the SCML-1 signed by the Randolph County Clerk.

If you have any questions, please feel free to contact me at 1.618.758.3535, or e-mail me at
gwhite@peabodyenergy.com.

Sincerely,

(Yontg WA=

Grady A. White ll, P.E_,L.S.
Gateway Mine

Cc: Tim Devardo




SCML - la
State of Illinois
Department of Natural Resources, Office of Mines and Minerals
Surface Coal Mining Land Conservation and Reclamation Act
One Natural Resources Way
Springfield, Illinois 62702-1271

Date: s DNE < EMBREL 2o 11

TO:  State of Illinois
Department of Natural Resources
Office of Mines and Minerals
Land Reclamation Division
One Natural Resources Way
Springfield, Illinois 62702-1271

The peaéc?c/c/ Cou/teros e /%o'//;ﬂ Ll

(Name of Company, Corporation, Partnership or Individual)

(Mine and/or Pit Name)
located in Section(s) /f// 51/, #,22 923 Township jj , Rénge 51 W
of _A ‘P//”ﬁ(]fﬂ// DA County, have filed for application No. 5/ /%V j—’ on

De cem 3¢ r | 26!l withthe County Clerk's Office in
(Month, day, year)

County, an administratively complete application for lands to be disturbed by Surface Mining

and Reclamation Operations.

skskeskoste sk ok sheskeockoskoskeosk sk sk skok ok skok sk skok skok sk sk sk k

L PO\‘}' La rfaMmore. , acknowledge

(County Clerk)

the above items have been received in duplicate and that one copy of each has been forwarded by

Certified Mail to the presiding officer of the County Board or Commission.

(-

(County Clerk's Signature & Seal)

U
t



Illinois Department of
Natural Resources Pat Quinn, Governor

One Natural Resources Way — Springfield, Illinois 62702-1271 Mare Miller, Director
| hup:Y/dnr.state.il.us

November 18, 2011

Mr. Grady White

Peabody Coulterville Mining, LLC
13101 Zeigler Road

P.O. Box 369

Coulterville, IL 62237

Re: Permit No. 51, Revision No. 5
Complete

Dear Mr. White:

This letter will serve as notice that the application to revise surface coal mining and reclamation
operations permit No. 51 for Gateway Mine submitted under the Surface Coal Mining Land Conservation
and Reclamation Act and the promulgated rules and regulations is administratively complete for review.

The application number for this submittal is Revision No. 5 to Permit No. 51. Please list this application
number in the newspaper advertisement, and with the County Clerk when filing the application.

As per 62 Ill. Adm. Code 1773.13, the applicant is required to place an advertisement in a local
newspaper of general circulation in the locality of the proposed surface coal mining and reclamation
operation at least once a week for four consecutive weeks. A certificate of publication must be submitted
to the Department not later than four weeks after the last date of publication. The draft copy of the public
notice submitted with the revision application was reviewed and found to be acceptable.

Please submit two copies of the application to the County Clerk of Randolph County and have the County
Clerk sign form SCML-1a (copy enclosed). Please forward five (5) copies of the application to this office
along with the completed SCML-1a and forward two copies of the application to Mr. Larry Crislip,
llinois Environmental Protection Agency, 2309 West Main Street, Marion, IL 62959.

Should you have aﬁy questions, please contact this office.

Sincerely,

Permit Coordinator
Land Reclamation Division

EA: cl
Enclosure
cc: T. DeVardo
C. Holloway
L. Crislip, IEPA

11171308.doc



PEABODY COULTERVILLE MINING, LLD
Gateway Mine

13101 Zeigler 11 Foad

Coulterville, 1L 82237

G18.758.2885

November 10, 2011 @E'PT, é%%gﬁgxgszg%ﬁcgg
Mr. Scott Fowler SPRINGFIELD

Ilinois Department of Natural Resources D
Office of Mines and Minerals ECO o 2011
One Natural Resources Way

> OFFICE o
Springfield, IL 62702-1271 F MINES & MINERALS
LAND RECLAMATION DIVISION

RE: Gateway Underground Mine
Completeness Review :
Revision #5 to Permit #51

Dear Mr. Fowler:

Pursuant to your November 8, 2011 letter, please find enclosed two copies; which - with
the copy sent to your Benton Office - is the three copies required for your review and
consideration of our request for the Revision 5 addition to the approved shadow area.

The entire application is attached so that no inserting into the prior submittal is necessary.

If you have any questions, please feel free to contact me at 1.618.758.3535, or e-mail me at
gwhite @peabodyenergy.com.

Sincerely,
#t

e G »E }’% ;» ; AM,} ) o
K g %;62.4{% N\ 5’"{»;5’%{ ¢ i

Grady A. White Il, P.E.,L..S.
Gateway Mine

Cc: Tim Devardo
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State of Illinois
Department of Natural Resources
Office of Mines and Minerals
Land Reclamation Division
One Natural Resources Way
Springfield, IL 62702-1271

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS PERMIT -
UNDERGROUND OPERATIONS UCM-1
PARTI
(Application to be submitted 120 days (180 days for NPDES) prior to the desired effective date of the permit)

DATE: 12714/2010_

11/10/11 Completeness review
NOTICE This state agency is requesting disclosure of information that is necessary to accomplish the
statutory purpose as outlined under Ill. Rev. Stat. 1989, ch. 96 1/2, par. 7901 et seq. Disclosure of this
information is voluntary, however failure to comply may result in this form not being processed. This form
has been approved by the Forms Management Center.

1) A) General Information
(The) Peabody Coulterville Mining, LLC
(Name of Company, Corporation, Partnership or Individual)
13101 Zeigler 11 Road, Coulterville, IL. 62237  (618) 758-2395
(Address) (Telephone Number)

hereby submit application Rev. #5 to Permit #51 for a permit to mine during a permit
term of 10 years.

Type of Application:
[X ] Underground Mining

[X ] Revision No. 5 to Permit No. 51

[ X} Shadow Area Addition 246 acres added to shadow area
[ JRenewal No.  to Permit No.

[ ] Transfer of Permit No.

[ ] Acres to be added under renewal

Federal Employer Identification No. 34- 1291413
Name of Mine Gateway Mine
MSHA ID No. 11-02408

Gateway Mine Revision# 5 Page 1




T ENEEL L ol pre ’ [ ) VPUNIIURS SR - . SR
. Cuff Walkey . Foh . Cperations Manager

Mame Signature Title

under penalties of perjury declare that I have examined this application, including accompanying
statements and documents and to the best of my knowledge it is true. and correct. {Signec must
be at least a vice president or duly authorized representative for NPDES 35 Ill. Adm. Code
309.103(g))

This application is also to be used to apply for a:

IEPA Subtitle D (State) Permit Yes No X

Note: All questions in Part 1 of the UCM-1 application that apply to the
shadow area added by this revision, or that are changed by this
revision, are answered below.

2) A) Provide name and address of every legal or equitable owner of record of the permit area,
and the mineral property to be mined.

REPLY: See attachment 1.2)A

3) A) Provide name and address of any holder of record of leasehold interest for the permit area,
and the mineral property to be mined.

REPLY: See attachment I.2)A

4) Affidavits, Certifications

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal
mining and reclamation operations in the permit area and whether that right is the subject of
pending litigation. Identify the documents upon which affidavit is based by type and date of
execution and identify specific lands to which each document pertains and explain the legal rights
claimed by theapplicant (Section1778.15(a)). If the private mineral estate to be mined has been
severed from the private surface estate, provide copies of the documents required under Section
1778.15(B)(1)-(3). On the permit map or other designated map show the boundaries of land
within the permit area upon which the applicant has the legal right to enter and begin mining
activities,
REPLY: See Page7
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B) Complete certification for engineering aspects of the application. In addition
to the general certification, three specific certifications are included which are applicable
only if the box in front of each is marked. The first two cover special permit requirements
and should be marked only when they occur for the proposed permit. The third
certification covers the Illinois Environmental Protection Agency permit requirements.
In most cases, an Illinois registered engineer will be required to certify L.LE.P.A. permit
requirements. Except a otherwise provided all maps, plans and cross-sections included in
the permit application shall be prepared by, or under the direction of, and sealed by a
qualified registered professional engineer licensed under the Illinois Professional
Engineering Act, a qualified registered structural engineer licensed under the Illinois
Structural Engineering Act or if authorized by state law, a qualified registered
professional land surveyor licensed under the Illinois Land Surveyors Act with assistance
from experts in related fields.

REPLY: See Page 8
5) Areas Designated Unsuitable for Mining

A) Does proposed permit area include and/or shadow area include —

Areas designated unsuitable for surface coal mining and reclamation
operations, or under study for designation in an administrative proceeding as unsuitable
for surface coal mining and reclamation operations? (Sections 1762 and 1764)

Yes No X

B) Does proposed permit area include and/or shadow area include —
O
1) Lands within boundaries of the National Park System, National
Wildlife Refuge System, the National System of Trails, the National Wilderness
Preservation System, the Wild and Scenic Rivers System, and National Recreation Areas,
etc. (Section 1761.11(a))?

Yes No X
2) National Forest land?
Yes No X

3) Any land which will adversely affect any publicly-owned park or places
included in the National Register of Historic Places, etc. (per Sections
1761.11(c))?

Yes No X

If yes, complete Part II, Section 10, B) and C).

Gateway Mine Revision # 5 Page 3



4) Any public roads which are to be removed, relocated or
temporarily closed?

Yes No X
Indicate on the pre-mining land use map or other designated map the location of the
public roads and attach a copy of the written agreement from the appropriate authority

authorizing the relocation, removal or temporary closure.

Describe the measures to be used to insure that the interest of the public and land
owners affected will be protected.

B) Within the proposed permit area will Surface Coal Mining and Reclamation
operations be located —

1) Within 100 feet of the right-of-way line of any public road?

Yes No X

If yes, explain proposed procedures for complying with
regulation Section 1761.14(b), including request for variance, if
relevant. Provide location of public roads on pre-mining land use
map or other designated map. Describe the measures to be used
to insure that the interest of the public and land owners affected
will be protected.

2) Within 300 feet measured horizontally form any occupied dwelling?

Yes No X

If so, is waiver provided meeting requirements of Section 1761.12(d)?

3) Within 300 feet measured horizontally of any public building, school,
church, community or institutional building or public park?

Yes No X
4) Within 100 feet measured horizontally of a cemetery?

Yes No X

Gateway Mine Revision # 5 Page 4




C) Are valid existing rights claimed for any part of the permit area?
Yes No X

If yes, provide documentation to substantiate claim.

D) Provide a draft copy of proposed newspaper notice, and the name of local
newspaper of general circulation in which advertisement of the application
will be published. Certificate of publication is to be submitted not later than
four weeks after the last date of publication.

REPLY: The following notice will be published in the
County Journal, 1101 East Pine Street, Percy,
Illinois 62272-0369 Phone 618-497-8272

Public Notice

Peabody Coulterville Mining ,LLC, 13101 Zeigler 11 Road, Coulterville, Illinois 62237
has filed an application for a revision to a Coal Mining and reclamation Operations
Permit with the County Clerk’s Offices in Randolph County. The mining is located in
parts of Sections 13, 14, 15, 22, & 23 of Township 5S Range 5W, in Randolph County.
Written comments, objections, or requests for informal conferences and public hearings
regarding these applications may be submitted to the Illinois Department of Natural
Resources, Office of Mines and Minerals, One Natural Resources Way, Springfield,
Illinois, 62702-1271
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UNDERGROUND MINIMG AFFIDAVIT
Required by 62. IT Adm. Code 1778.15(5))

(I(We),__ Cliff Walker____under penalties of perjury, declare on behalf of the
applicant Peabody Coulterville Mining LLC , that said applicant has or
will possess prior to mining operations within the approved and proposed shadow area.
Documents in support of granting the rights herein claimed by the applicant will be
provided to the Department upon request.

/ ,
I p /.
g ¥ -
Date: / ’; s %’f& - ;;f "/f ya / s -
7 z S
’ 4 e e S e
7 Vs /,/ S S [Za .
. ; R ; /’I// . 1 ol TP
Signature:_ ’l{ grtte be—— Title:_ [ PR 47 AN
. //,/'/,/ ,
g

Sworn and subscribed before me

This_/i_dayof . o by~

L '/ - - OFFICIAL SEAL
——— DEVIN KNOP
Notary Public i Notary Public - $tats of lilincis
’ iy Ga;missian Zxpires Jun 26, 2012

! REARER

. .l o
) X YRS A [

My Commission Express
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ENGINEERING CERTIFICATION

I hereby certify the engineering design used in preparation of this application,
attachments, and supplements was done by me or under my direct supervision.

I further certify to the best of my knowledge all such design is in accordance with
all applicable local, state and federal laws, rules and regulations.

I certify that I am familiar with all of the plans, specification, reports, and maps
submitted as part of this application and that said plans, etc. are accurate insofar as they
represent existing conditions.

Grady A. White I1 062-039535

Name Illinois Registration Number (Seal)
Peabodv Energy 618-758-3535

Firm Phone Number

13101 Zeigler 11 Road, Coulterville, II, 62237

Address

S

; : .I i " PR i (1’

5, H i § . ot H L HN o
e {lj {q L‘ ¥ '«f/ 1\ b i \} \\ J ﬁj /\J‘,‘,, (ﬁ A ‘- [ :
Signature Date
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Part II

PREMINING INFORMATION

All questions answered in Part II of the UCM-1 application that apply to the
shadow area added by this revision, or that are changed by this revision are
answered below.

3) A) Has previous mining activity occurred within the permit area and/or
adjacent areas?

Yes X No

If yes, provide the following information, if available:

1) Type of mining, surface, underground, or both?
2) What coal seam or other mineral(s) were extracted?
3) What was the extent of coal or other mineral(s) removed?

Delineate on the pre-mining land use map, or other designated
map, the areas disturbed by previous mining activities, including
active, inactive or abandoned underground mine work along with
any mine opening to the surface.

Identify for each area the type of mining and the approximate date
of extraction.
REPLY: The adjacent areas mined by Gateway Mine are shown on the

Five Year Mine Plan Map. This underground mining is in the
No. 6 coal seam.
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10) A) Pursuant to 62 Ill. Adm. Code 1783.12(a), provide a description of
the cultural, archeological and historic resources listed or eligible for listing on
the National Register of Historic Places and any known archeological features
within the proposed permit, adjacent areas, and shadow area (for planned
subsidence). The description of the cultural, historic and archeological
resources occurring within the permit area and adjacent areas shall be based
upon available data, including data of State and local archeological, historical
and cultural preservation agencies.

REPLY: Mining methods using planned subsidence will not be conducted in
the shadow area added by this revision.

11)  For the permit area and/or shadow area (for planned subsidence) locate on the
vegetation map or land use map the boundaries of any public or private

cemeteries or Indian burial grounds.

REPLY: Mining methods using planned subsidence will not be conducted in
the shadow area added by this revision.

12) A) Provide the location of surface and subsurface man-made features within,
passing through, or passing over the proposed permit and shadow areas on the

pre-mining land use map or other designated map.

REPLY: See attached Surface Feature Map.

Part 111

HYDROGEOLOGIC INFORMATION

All questions answered in Part III of the UCM-1 application that apply to the
shadow area added by this revision, or that are changed by this revision are
answered below.

1) Regional Hydrogeologic Characteristics

As described in Illinois State Geological Survey Circulars 192, 198, 207, 212, 222, 225,
232, 248, Coop 1, etc., other sources or personal knowledge provide the following
required hydrogeologic information.

Gateway Mine Revision # 5 Page 9




A) Describe the major and minor surficial aquifers of the permit area and adjacent
areas.

B) List the major and minor drift, bedrock valley, and buried bedrock valley aquifers
of the area.

O List the major and minor bedrock aquifers in the area.

D) List the generalized water yield, supply, and potential use of these aquifers.

REPLY: The regional hydrogeologic characteristics of the shadow area added
by this revision are the same as those included in the currently
approved permit for this operation.

2) Area Specific Hydrogeologic Characteristics

A) D Provide a description of the areal and structural geology
of the permit, shadow area adjacent areas for the deeper of either
the stratum immediately below the lowest coal seam to be mined,
or any aquifer below the lowest coal seam to be mined which may
be adversely impacted by mining. Provide logs showing the
lithologic characteristics including physical properties and
thickness of each stratum and the location of groundwater where
encountered. Provide location and elevations of test borings or
core samplings on pre-mining land use map or other designated
map.

REPLY: See attached Drill Hole Location Map, Geologic Cross-Sections,and
Drill Hole Logs(in Maps).

4) For room and pillar mining operations, the thickness and
engineering properties of clay or soft rocks such as clayshale, if

any, in the stratum immediately above and below each coal seam
to be mined.

REPLY: See attached, Drill Hole Logs with rock mechanics (in Appendix) and
Geologic Cross-Sections Att IV.2.
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B) Ground Water Information
1) Provide the location on the hydrologic map or other designated map, and
ownership of existing wells, springs, and other ground water resources for
the permit area and adjacent area.

REPLY: No wells are known to exist in the shadow area. Some wells exist
within one half mile of the proposed shadow area.
see 3) below for ownership and the HALF MILE ADJACENT Map
and ADDENDUM 1

2) Provide a description of seasonal ground water quality including at a
minimum the following:

REPLY: No wells are known to exist in the shadow area. However, the water
quality from wells located within the half mile boundary of the
shadow area can be found in ADDENDUM 1. 14MW1 was monitored
for a one year period(n=11) and shows no seasonal groundwater
trend.

3) Provide a description of seasonal ground water quantity including at a
minimum the appropriate rates of discharge or usage and the elevation of
potentiometric surface of the coal to be mined, and in each water-bearing
stratum above the coal to be mined, and in each water-bearing stratum below the
coal to be mined which may be potentially impacted.

REPLY: No wells lie within the shadow area. In the half mile radius

beyond the shadow area, wells are located in localized, surficial sand and gravel
lenses or thin sandstone seams. These wells primarily draw water from depths of 25
to 36 feet. The seasonal quantities of these wells range from 1,000 to 25,000 gpd on
the better wells, and from 500 to 2,000 gpd on the poor producing wells.

The coal seam is 60 to 110 feet deep and is essentially dry. There are

no usable water-bearing strata below the coal seam.

The well survey from the OMM #379 Permit has been reviewed:

A groundwater well owned by Mr Ted Hood 13GW-1 is 36”D concrete
(ELEV:486’MSL) is 35 feet deep and the water level is at 15.1 feet below well
head.

A groundwater well owned by Mr David Dickey 14GW-2 is 36”D concrete
(ELEV:472°MSL) is 26.6 feet deep and the water level is at 10.6 feet below
well head.

A groundwater well owned by Raymond Mongomery 14GW-4 is a brick
lined dug well with surface elevation of 495°...no data on depth.
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A groundwater well owned by Larry Deutschmann 14GW-1is a 36” D
bored well 38 feet deep; with no other data provided.

A groundwater well owned by Steven Dirks 24GW-4 is a bored well with no
other data provided.

The groundwater monitoring well installed for the OMM#379 permit,
14MW1 is discussed in ADDENDUMI. This is the only well that has had
multiple samples taken. Seasonally, the water depth fluctuated 6.9 feet.

A more detailed discussion of the water supplies half mile adjacent to
the mining area is included in the UCM-1 Application, Addendum No. 1 to Permit
No. 51, dated February 2001 and the current attached ADDENDUM 1. The wells
are located on the “HALF MILE ADJACENT” map

) Surface Water Information

1) Provide the name, location, ownership, and description of all surface water
bodies, lakes, streams, impoundments, and springs within and adjacent to the
proposed permit and shadow areas. Provide the location of any discharge or
drainage into any surface water bodies listed above.

REPLY: Lick Branch is tributary to the Mary’s River; which in turn reports to
the Mississippi River. See attached Surface Feature Map (in Maps) and list of
owners on in Attachment 1.2)A

2) Provide for surface water bodies listed under 2)(c)(1) above information

on surface water quality and quantity sufficient to demonstrate seasonal variation
and water usage.

REPLY: There is one pond located in the revision area. It is a small pond less than
20 acre feet in size. The water quality information given below is typical.

a) Water quality description shall include at minimum, baseline
information as follows:

7.5 pH

18 total suspended solids
125 total dissolved solids
32 alkalinity

0 acidity

48 sulfates

0.3 total iron

0.05 total manganese
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45 total chlorides

b) Water quantity description shall include at a minimum base
information on seasonal flow rates.

REPLY: The pond located in the shadow area is recharged by storm runoff.
The water quantities vary seasonally based on the storm runoff. The water level in
the pond can drop significantly during an extended dry period. The pond can go
completely dry during times of drought.

D) Protection of Hydrologic Balance

1) The applicant shall provide a determination of the probable
hydrologic consequences, (PHC) of the proposed shadow operations, on
the proposed permit area, and adjacent areas with respect to the
hydrologic regime and water quality and quantity in surface and ground
water systems under all seasonal conditions. The determination

of PHC shall include findings on the following:

a) Will the proposed surface coal mining and reclamation
operations have adverse impacts to the hydrologic balance;

REPLY: As demonstrated by the responses to items b) and c¢)
below, this mining activity will not impact the
hydrologic balance in the shadow area added by this
revision.

b) Are acid forming or toxic forming materials present that
could result in contamination of surface and/or ground water
supplies;

REPLY: The removal of the coal by underground mining
methods will not create conditions that could result in
contamination of surface of groundwater supplies.

Over burden removal or other surface disturbances will
not be conducted in the shadow area added by this
revision. Neither the number six coal seam nor the rock
stratum near it are used for groundwater supplies. (See
Addendum No. 1 to Permit 51).
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c) Will the proposed surface coal mining and reclamation
operations result in contamination, diminution or interruption of an
underground or surface source of water within the proposed permit
or adjacent areas which is used for legitimate purposes; and

REPLY: The removal of the coal by underground mining
methods will not create conditions that could result in
contamination, diminution or interruption of water
sources. Overburden removal or other surface
disturbances will not be conducted within the shadow
area. Planned subsidence will not be utilized.
Groundwater sources are not located near or below the
coal seam to be mined. (See Addendum No. 1 to Permit
51).

d) What impact(s) will the proposed surface coal mining and
reclamation operations have on including, but not limited to
the following parameters:

i) Sediment yield from the disturbed area;

ii) Acidity;

iif)  Total suspended solids;

iv)  Total dissolved solids;

V) Flooding or stream flow alterations;

vi) Auvailability of surface and ground water; and

REPLY: See responses to b) and ¢) above.

8) Locate on the hydrologic map or other designated map all private water supplies
and private water wells within 1/2 mile of permit area and within the permit and
shadow areas itself.

REPLY: See attached Surface Feature Map and Half Mile Adjacent Map
There are no private wells located within the present shadow area.

All questions answered in Part III of the UCM-1 application that apply to the
shadow area added by this revision, or that are changed by this revision are
answered below.
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PART IV

OPERATIONS PLAN

All questions answered in Part IV of the UCM-1 application that apply to the
shadow area added by this revision, or that are changed by this revision are
addressed in Attachment IV.E Zeigler Coal Company should be changed to the
current entity, Peabody Coulterville Mining, LLC

E) Mining Operations Plan for the Proposed Shadow Area

D) Provide a map at a scale of 1 inch to 1,000 feet or other scales as
approved by the Department identifying the limits of the proposed shadow
area (area from which coal is proposed to be extracted by underground
mining methods).

REPLY: See attached Five Year Mine Plan Map.

2) Within the limits of the proposed shadow area identify all areas
projected to be mined, at a minimum, during the term of the permit
showing the proposed size, sequence and yearly projections for the
development of underground workings.

REPLY: See attached Five Year Mine Plan Map.

3) Subsidence Control Plan
A) General Requirements

1) Within the permit, shadow and adjacent areas are there structures
or renewable resource lands?

Yes [X] No [ ]

If yes, on the shadow area map described in 2,E, above, or other
designated map, provide survey information which identifies all
structures and renewable resource lands. Include all topographic
features at a maximum contour interval of 10 feet. Identify all
surface and subsurface man made features within, passing through,
or passing over the area in which underground mining operations
are located or will be projected to be located. Such features shall
include but are not limited to all buildings, facilities, roads,
bridges, major electric transmission lines, pipelines, agricultural
drainage tile fields, gas and oil wells and water wells.

If no, provide evidence and support documentation that no
structures or renewable resource lands exist as a result of a survey
conducted within these areas.
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REPLY:

See attached Surface Feature Map. A larger coverage of the adjacent

areas can be found on Half Mile Adjacent map

2)

Within the proposed permit, shadow or adjacent areas does the applicant

intend to adopt mining technologies which provide for planned subsidence in a
predictable and controlled manner?

3)

Yes [ No [X]

Provide geologic descriptions characterizing the thickness and lithology of

the coal and overburden geological units throughout the shadow area. Provide
stratigraphy test boring and core sampling log descriptions from the shadow area.
Include the elevation and locations of the boring logs.

REPLY:

O

REPLY:

See Drill Hole Location Map for location of six Core holes considered
representative of the area, and the “ Geologic Cross Section” Map,
for core hole lithology graphically presented. Briefly the #6 Herrin
coal thickness of 6.1 feet is immediately overlain by the Brereton
Limestone, the Conant Limestone, the Bankston Forks Limestone.
Sometimes, the Piasa Limestone and #7 coal is present; which lie as
the top member of the consolidated unit. The limestones mentioned
are separated usually by shale. “Drill Hole Logs” can be found in the
Appendix and contain the strength characteristics of the core hole
samples.

Subsidence Unplanned (Maximize Mine Stability)

1) Describe the method of coal removal which is designed consistent
with known technology to maximize mine stability to prevent or minimize
subsidence and subsidence related damage so that if subsidence does occur
it cannot be considered planned subsidence.

Not changed by this revision. See existing Permit 51 and

Attachment IV.4. For this shadow area, the continuous miner will be
used to extract the coal. This method has been used successfully at
this mine since the mid 1980°s, when this mine converted from the
conventional mining method to the present. We currently use Joy
12CM 14 miners, and Joy Battery haulers to load the coal onto a
conveyor system that passes coal to the Preparation plant for
processing and sale. The mining method leaves at least 42% of the
coal to support the workings.

2) On the shadow area map(s) describe in 2,E, above, or other
designated map show all areas where coal extraction as described above in
3,C,1 is to occur. Include the following detailed information:
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REPLY:

a) Provide the location of mains, submains and extraction
panels giving geometric sizes, dimensions and orientation
including lengths, widths, and extraction heights of each.

The projected mine layout is shown on the Five Year Mine Plan Map.
The shadow area is composed entirely of panels.

A normal panel geometry (as shown) is nine parallel entries on 60
feet center to center with crosscuts connecting the entries on 60 feet
center to center. These are mined a maximum width of 20 feet.

Transverse to the entries are three entry, six crosscut deep “rooms”;
separated by a 120 feet center to center coal barrier. The perimeters
of these rooms are mined in 40 feet long stub cuts. These are mined a
maximum width of 22 feet.

The remaining coal is left. The coal height in this area averages 6.1
feet. We assume one foot of material below and above the coal seam is
extracted; leaving a total cavity height of 7.1 feet.

The panel entries can vary from S to 11 entries, and the depth of the
rooms may vary from 0 to 7. The minimum barrier between panels is
120 feet center to center.

b) Identify and label all impoundments with a storage capacity
of 20 acre-feet or more, or bodies of water with a volume of 20
acre feet or more, public buildings and facilities, churches, schools
and hospitals. In a written narrative provide information which
assures compliance with the requirements of Title 2 Ill. Adm. Code
1817.121(d) as may be necessary to permit such proposed mining
operations. If no such features exist provide a specific statement
indicating such.

/\

Ponds above Revision 5 Shadow Area

JARN

Area Owner ** Quarter | Section | Twonship | Range

1

2.23 Land Holdings SW 13 T.5S. R.5W

Peabody Development

* SCS standard design guidelines require 10% of pond surface to be 8 feet deep;

** See Surface Owners Attachment I.2.A

REPLY:

See Surface Feature Map which lists and locates all subject elements.

The Pond shown is not 20 acre feet in size or above. No Public buildings, Churches,
schools, or hospitals are located in the proposed shadow area.

Gateway Mine Revision # 5 Page 17



c) Provide calculations for the estimated potential angle of

draw.
REPLY: The angle of draw is considered 15 degrees and the angle of draw
distance will be calculated as the depth of coal times the tangent of 15 degrees. No
events are known that dispute this original assumption.

3) Provide information regarding proposed mining extraction
geometries, including information on the dimensions of pillars, extraction
widths of rooms, entries, and crosscuts, etc., for all mains, submains,
panel entries and all development areas. Provide information regarding
the highest extraction percentage for each of the mining geometries
proposed by the operator, if variations are proposed. Information is to
include specific details of the effects of any proposed second mining
operations on final mining geometries and extraction percentages. Map(s)
at a scale of 1 inch to 400 feet (other scales as approved by the
Department) are to be provided representing all proposed extraction
geometries, including any proposed second mining.

REPLY: The currently approved response for this item is in Revision #2 to
Permit #51, Page 15 (revised 12-1-91).

As the original permit stated, “The basic mining plan layed out designating barrier
pillars, pillar size, extraction rates and main entry mine development is the primary
prevention measure for subsidence.”

That information is not changed by this revision except for the proposed additional
floor sample locations in the new shadow area. See Drill Hole Location Map for
proposed location of Plate Load tests to be conducted in the proposed Revision 5
shadow area.

See Attachment IV for analysis concerning geometry history and analysis for new
drilling and new plate load tests, as well as extraction geometry and extraction rate.
, four (4) plate load tests have been conducted in the past two years. Attachment
IV contains results of the tests. We propose to present the results of the proposed
plate load test sites as soon as mining takes place and tests are conducted. Testing

will lag mining no longer than six months.

4) Provide detailed descriptions of subsidence control measures that
will be taken to prevent or minimize subsidence and subsidence-related

damage which includes, but is not limited to the following:

REPLY: The currently approved response for this item is in Revision #2 to
Permit #51, Page 15 & 16 (revised 12-1-91). [See Attachment I1V.3.C.3]

That information is not changed by this revision and remains applicable to the
shadow area added by this revision.
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There is no planned subsidence. In the event that damages are incurred from some
unforeseen situation, Peabody Coulterville Mining LLC would restore, rehabilitate,
or remove and replace each damaged structure, feature, or value, promptly after
the damage is suffered, to the condition it would be in if no subsidence, and restore
the land to a condition capable of supporting reasonably foreseeable uses it was
capable of supporting before subsidence. A pre subsidence survey would serve little
in evaluation of surface features, since there is no planned subsidence. If an
unforeseen event occurs, the surface owner and our land management staff will
determine the degree of damage or diminution of value of the feature. If no
agreement can be reached, the inclusion of the arbitrater of damages would be
employed to execute restitution.

Gateway Mine Revision # 5 Page 19
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Gateway Mine
Revision 5 Mining Area

Property Owner Information



Property Ownership Information

Tract

Ownership

Surface  Mineral

1

Kloth, Jr., Clarence E. & Marcia
7970 Schuline Road
Walsh, IL 62297-1063

Peabody Development Land Hotding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Consol Inc.
1800 Washington Road
Pittsburgh, PA 15241

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Deutschman, Larry & Angela D.
13230 State Route 154
Sparta, IL 62286

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Jewell, J. Brian
802 N. Market St.
Sparta, IL 62286

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Attachment .2.A




Tract

Ownership

Surface  Mineral

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

10

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

11

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

12

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

13

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

15

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

Peabody Development Land Holding, LLC
701 Market St, Ste 700
St Louis, MO 63101-1826

100%

100%

Attachment [.2.A



ATTACHMENT IV.3.C.3

Gateway Mine
Revision 5 Mining Area

Prior Information



APPENDIX E REV.

GEOTECHNICAL INVESTIGATIONS FOR MINE NO. 11 & SPARTA

COAL RESERVES

by
Yoginder P. Chugh
Department of Mining Engineering
Southern Illinois University

Carbondale, IL

For
Zeigler Coal Company

Chicago, IL

Attn: Mr. Mike Nowobilski
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Introduction

Geotechnical studies were conducted on immediate roof,
coal seam and immediate floor rock cores cbtained from the
No. 11 mine in Illinois. Specifically, unconfined compressive
strength, indirect tensile strength, modulus of rupture,
slaking and swelling indices, Atterberg limits, and clay
mineralogy, were performed on selected rock ocres. In per-

forming unconfined compressive strength tésts, Young's

modulus of elasticity and Poisson's ratio were also determined.
A total of 2 rock cores were tested in this study and these
were 2-inch diameter corxres. The tests were conducted in
aqcordancé with the ASTM recommended procedures of those
recommended by professional organizations. The tests were
conducted under in-situ moisture conditions as far as possible
by carefully wrapping the cores immediately after drilling
and running the tests within a week or so after they were
received in the laboratory. The results of these studies form
the content of this report.

These studies were conducted under contract with the Zeigler
Coal Company with Mr. Mike Nawobilski acting as the prdéject
officer.

A brief description of the tests conducted is presented

first followed by results.

DESCRIPTION OF TESTS

Unconfined Compressive Strength

The test measures the strength of cylindricél or prismatic
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rock or coal specimens under compressive loads and ASTM fully
describes the test pipcedure. It is the most common index of
rock strength used in mine design. In conducting this test,
the elastic deformation properties (Young's Modulus and
Poisson's Ratio) of rock were also studied. The longitudinal®
and lateral deformations were measured using dial gages. The
length to diameter rzlio was as close as possible to 2 as re-
quired by the ASTM procedure. A computer program was used to
cdméute values of Young's Modulus and Poisson's Ratio. The
correction factor due to“yariation of length: diamgteriatio
was appliea in the ccwputer program. The compress;ve strength
tests were conducted on a 300,000‘;ound capacity Reihle machine

with steei upper and |[swer platens. _The upper platen was )

mounted on a hemispheyical head.

Indirect Tensile Strémqth (Brazilian Test)

The test is used for computing tensile strength of rock
specimens. In this test a disc or a short cylinder is sub-

jected to compressive loading as shown in Figure 1.

1‘1“11}
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I£f""P" is the applied load at failure, then the tensile strength

)

is given by:
2P

To = E;£
where D - diameter of disc or cylinder - inches
t - thickness of disc or cylinder - inches
T, = tensile strength of rock = psi
The D/t values may %ary from 0.25 to 1.
This physical property index measures the strength of rock

under tensile stress and is used in conjunction with modulus

of rupture to design width of mine openings.

Modulus of Rﬁpture

. e

In this test a beam of circular or rectangular cross
section is subjected to four-point loading as shown in Figure 2

and modulus of rupture is calculated as below:

: oy Fc
. - 16 r::.:.a and R, = 2 Fec.L I 1
o 3° Ip “b.al | |
where Rb = Flexural strength - psi - L -

Fc = Fajlure load - lbs

L = Length between the bearing knife edges - in. (knife
edges were six inches apart in this study).

D = Diameter of specimen - in.

b,a = Width and thickness of prismatic beam - in.

-

About two-inch diameter or l.5" x 1.5 sguare cross section

beams were utilized.
»
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Slaking and Swelling Properties

Several rocks, mostly those w}th high clay conteﬁt, may
swell, weaken or disintegrate when exposed to short term
weathering process of wetting and drying nature. Slaking
and swelling indices are used for classifying and comparing

one rock with another. These are not a meésure of absolute

swelling and slaking to be experienced underground.

Swelling Pressure Index

The test measures the préssure necessary to constrain
an undisturbed rock speciﬁen at constant volume when it is
immerséd in water. It is conductéd in a special equipment
built for this purpose. Basically, cubical or cylindrical
specimen is completely ;mmersed in water and swelling strains
are recorded as avfunctiﬁn of time. Dial gages are used to
measure swelling strains. Swelling strains and their direc-

tions with respéct to bedding or foliation are feported as a

measure of swelling pressure index.

Slake Durability Index

The index measures the resistance offered by a rock sample
to weakening and éisintegra;ion when subjected to two standard
cycles of drying and wetting., The test is conducted in special
egquipment which consists_?f a test drum with a screen. The
test drum is immersed in -water and rotated. The samples,

generally consisting of rough spherical shape, are first oven
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dried and then immersed in ;ater and rotated at 20 rpm for 10
minutes. The cycle is repéated twice before taking the final
weight of the drum and sample. The dry weight of the sample
remaining as a function of the initial sample weight represents

the slake-durability index.

Slake-durability and swelling pressure indices are very
important parameters where shales or shaley rocks are pre-

dominant in the rocks overlying and underlying the coal seams.

Clay Mineralogy and Atterberé Limits

This test was used for clays and ;hiles underlying and
overlying the coal seam. The chémica; composition of clays
(montmoriliorite, illite, chlqrite minerals) have a significant
effect on the behavior of underclays. _Montmorillorite minerals
or mixed layer clays eipand considerably in the presence of
water and when present in clays can léad to floor control

problems.
Atterberg limits (shrinkage limit, plastic limit, liquid

limit) are indices which measure the behavior of clays as mois~

ture content is increased. This is a standard classification

test for soils. In this study, only plastic and liquid limit

tests were performed.

RESULTS
A summary of the geotechnical data for the immediate roof,
floor and coal seam is presented in Table 1. The clay

mineralogy data from different bore holes are summarized in

Table 2.
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WP PR ST Pt &Y

/ Zeiglelzoa/ Cormpary

MINE Zeigler No. 11

LABORATORY REPORT Special for
) Mr. Mike Nowobilski

DATE July 25, 1983

Sample # | size of Ash Sul  BT.U
ey Coal |Moist| VM. | F.C.| Ash | mF. | Sulf | mr | BTU M.E.
7/20/83
Drill Core #97 B.69 88.26{96.66
7/22/83
Drill Core #98 8.l 87.78/95.88
Sample deterfnination pas mage from clay immedj ately| balow| the coal seam.
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The determination of mine stability is made by utiliz-
ing the state-of-the-art technology in the design process.
Safe entry widths, pillar dimensions and barrier pillar
dimensions have been calculated on the basis of site specific

geotechnical data.

The geotechnical data was obtained from 2 1/8" diameter
core samples located within the shadow area. Geologic data
obtained from previously drilled exploration holes and the
mine conditions experienced indicate the utilized data to be
representative of the shadow area.

Due to the similar geologic and mining conditions and
the close proximity of the Zeigler No. 11 Mine and the
Spartan Mine, the design calculations contained herein, are

assumed to be representative for both mines.

Summary of Results

Safe Entry Width: span = L = 29.25 feet based on flexural
strength of immediate roof strata.

safety factor = 4.

safety Pillar Dimensions

1. Main and panel entries: 60' X 75' center to center
Pillar dimensions: 40' X 55'
Entry width: 20°
safety factor of coal pillar: 4.25
safety factor of floor: 1.81

2. Rooms: 60' X 60' center to center
Pillar dimensions: 35' X 40°'
Entry width: 25°
Crosscut width: 20°
safety factor of coal pillar: 3.16
safety factor of floor: 1.36

Design of Barriér Pillar: 70' Wilson & Ashwin Formula
73' Ashley Formula

Mode of Subsidence

Plotting the depth of the coal seam versus the uncon-
solidated to consolidated overburden ratios in the shadow
area indicates that pit/sink-hole type subsidence is not
likely to occur,
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Design of safé Entry wWidth

The roof strata overlying the #6 coal seam consists of
black shale and limestone. Generally the coal seam is
overlain directly by black shale, Anna shale. This shale is
fissile and tends to separate along the bedding planes.
Thickness of this roof member ranges from 0.0' - 5.0°'.
Average thickness is 2,5°'.

overlying the Anna shale, or lying directly above the
coal where the shale is absent, is the Brereton limestone.
The limestone tends to be massive, very strong (tensile
strength average 1,415,000 psi) and varies from 2.9' - 8.5
in thickness. Average thickness of the limestone is 5.0°%.

The design of a safe entry width, span is based on the
flexual strength of rock which is estimated to be 2.2 -
2.5 times the tensile strength. In the design calculations,
the average black shale and limestone thickness are utilized,
2.5' and 5.0°' respectively. As the shale is bolted with 60"
roof bolts, typically into the overlying limestone member,
the shale is considered as a 2.5' thick beam for design
purposes,

The load on the bottom stratum, the black shale, of the
composite beam is determined by the formula:

3 . e @
_ Eltl (plt1 +~p2t2»+\ .--+'pNtN)
w= 3 3. ... 3

Eltl + E2t2 + + ENtN

Ey = Young's Modulus

t = thickness of unit

Py = weight density

[T T T T SRR}

Determination of Load Due to Black Shale

Values for black shale:

EN = 326,817

t = 30"
Py = 130 psi/1,728 = 0.075 psi

~~~~~

(326,817)(30J3 [0.075 % 30]
(326,817)(30)3

%)

W= 2.25 psi
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Values for limestone:

EN = 1,414,557 X

t = 60"

Py = 159PSI/1,728 = 0.092 psi

(326,817) (30)3(0.075 % 30 + 0,092 X 60)
(326,817)(30)° + (1,414,557)(60)°

W=

0.218 psi

W

A comparison of the two loads calculated, 2.25 psi vs.
0.218 psi, indicates that the limestone is self-supporting
and does not load the black shale immediately overlying the
coal. Accordingly, a load of 2.25 psi will be utilized in
calculating the safe entry width.

The roof span is claculated as follows:

.2 .
& L=/ 45

L = safe entry width, span.

thickness of immediate roof layer, 30 inches.

]

t

€e = safe allowable stress. It is obtained by dividing
the flexural strength by a safety factor which
varies from 2 - 4.

W = density of rock, 2.25 psi.

Flexural strength = 2.2 X 420 psi = 924 psi.

L =/ 4(36)%924
iX 3 X 2.25

L =-29.25 feet

Since the safe entry width, L, is based on the largest
safety factor (4.0), the entry widths of 20-25 feet are
reasonable and should be safe. There is no evidence at

. these mines of shearing along the rib lines., Therefore no
(3 attempt is made to design entry widths on the basis of shear
s strength of the rock.
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TABLE ‘1 Geotechnical properties of roof strata for Zeigler
No. 11 and Spartan Mines.

A complete data listing is included as an attachment to
this report. The parameters utilized in the calculation of
the span are summarized here.

L : : Young's
Black Shale  Depth  Densify €O’ “Fo Modulus
Hole 94 225.0 113 5,859 524 398,446
Hole 95 230.0 16 2,076 315 255,188
Average 130 3,965 420 326,817
Limestone
Hole 94 220.0 160 5,074 1,493 498,888
f? 222.0 152 7.176 850 2,580,007
Hole 95 225.0 160 12,038 - 615,016
2327.8 163 10,406 610 1,964,318
Average 159 8,671 984 1,414,557
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Main and panel entries:

Average mining depth = 250°'
Average seam thickness = 7.0', 84"

Average compressive strength of coal seam = 4,245 psi

Entry width 20"

Mining plan 60' X 75' center to center
overburden stress (6;) =1.1D

Where D = overburden depth in feet

e; = 1,1 X 250

G; =.275 psi

Average overburden stress (eévg) due to development

of entries can be calculated by Tributory - Area Theory.

eavg = Gv X . (Wo -+ Wp)(WQ~+ -L)

(W_ XL

b )

wo = width of entry, feet

Wb = pillar width, feet
pillar length, feet

L =
e; = premining vertical stress

d = 275 psi (20 + °40)(20 + 55)
avg (40 X 55)

&ivg =562.5-psi




Strength of Pillar

Size effect of the coal samples tested must be calculated
due to the decrease in coal strength as the specimen size
increases.

Gaddy Formula:

d = £ or x=¢ V3@
o4 V—a— c

dc = compressive strength of coal samples = 4,245psi
= size of specimen tested = 27

K= 4,245 V2

K = 6003.3

As the average coal seam thickness is 84", the "critical
size" sample is 36",

K-
g = B
ce T
_ 6003.3
Occ = 6
g.. =-1000.6 psi

CcC
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35

db = 1000.6 /.7.0
dpr= 2237.4 psi
2237.4

SAFETY FACTOR = 707.1

SAFETY FACTOR = 3.16

Bearing Capacity of Floor

Bearing capacity of floor and safety factor against
failure of floor may be analyzed by computing the "Heave
Factor." (University of Missouri, Rolla, 1979.) The "Heave
Factor is equivalent to the safety factor which computes the
bearing capacity of the floor using the natural moisture
content in the underclay rather than the cohesive strength
determined from laboratory studies.

The "Heave Factor" was derived from Vesic's basic
bearing capacity equation., It's basis is the following
observations: .

1. Floor heave occured at those sites where the
natural water contents of the underclay were highest.
Underclay compressive strength was found to correlate
best with the underclay natural water content.

2. Underclay thickness, in itself, is not responsible
for floor heave but is important in dictating the
relative contributions of the underclay, stronger
stratigraphic units in resisting floor deformation.

3. Depth or vertical stress is not by itself a deter-
minant of floor heave.

A "Heave Factor" less than 1.0 indicates a potentially
unstable mine floor while a "Heave Factor” equal to or
greater than 1.0 indicates a stable mine floor. (University
of Missouri, Rolla, 1979.)

pr. Chugh, Southern Illinois University at Carbondale,
has found that the use of the "Heave Factor® is predicting
underclay heave has correlated well with mine observations.



There are three common formulas for calculating shape
effect. Of the three, the Holland formular is the most
conservative and will be utilized.

eb = e;c P/h

Sb = strength of pillar psi

wp = pillar width, feet

h = seam/miaiagfgg;gh%T—ieet
. 40/

eb = 1000.6 7.0

dp = 2391.9 psi

~~~~~~

- - 2391.9
SAFETY FACTOR = —g- = 562.5

avg

SAFETY FACTOR'= 4.25

RoOOmS 3

The safety factor calculations for a 60' X 60°* m1n1ng
plan with 25' wide entries and 20' wide crosscuts are given

below.

(25"4"35)(20“4‘40)]

e;vg = 275 PSI 35 X 40
Gévg =.707.1 psi
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Average underclay thickness = 2.5 feet

Average moisture content = 7.74%

Underlying stratigraphic unit = massive limestone
Average limestone thickness = 5.5 feet

Average compressive strength of limestone = 15,860 psi

Average cohesive strength of limestone = 15860/3 5 = 4,532 psi
q.q,.(M)

Heave Factor = BElE
avg

where qult(M) = Mine Floor Bearing Capacity (psi) based

on a natural water content correlation with triaxial
compressive strength.

6avg = average vertical stress on pillar, psi
g, (M) = (Ny,) [2070 - (167)(uwcC)] (RF)
where UWC = natural water content of underclay, per cent

RF = Reduction Factor, 0.15

Nyg = A bearing capacity factor and is given by

- - 2 B. =1} - -
= TN *) (N +-Bp-1) - - [(r+1)N*" + (14r.. By IN;* -+ B, ~1]

* - * * - - *® - *
[r(r+1mc +r+ah 1][(Nc +Bh)Nc +Bh 1] (r.Nc +Bh 1)(Nc +1)

where r = - -~..-- - cz.....‘.‘..-‘
[2070 - (167)(UWC)] X 0.15

where C2 = 0.60 times the average cohesive strength of

underlying strata

L
N, 6.17
B, = W : :
h p where Wp = width of pillar and
4t

t = underclay thickness




(4,532)(.60) """~
(2070 - 167 X 7.74) X 0.15

L |
]

.
]

="23.32

I MAINS & PANEL ENTRIES

By = 4.0
Ny = 864
Qurp(M) = 8.64 (2070 ~ 167 X 7.74) X 0.15
Qfliti“” = 1007.54 -psi
, HEAVE FACTOR = Quri!™}
: 7
avg
= 1007.5
562.5
HEAVE FACTOR = '1.79

II Rooms
_ P
By = /4H

_ 35
By = " /4x2.5

345

e o}
i}

NMU -=.8,23

OypqOM) = B.23 (2070-167 X 7.74) X 0.15

HEAVE FACTOR = 959.7
707.1
HEAVE -FACTOR -= 1.36

L3
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Désign of Barrier Pillars

Two common formulas for designing barrier pillars are:

- D_
Wp = 15 + 45 feet

Ashiey Formula

Wp = 20 + 4h = 0.1 D feet
where D = depth of overburden, feet

h = seam height in feet

Calculation of Barrier Pillars

wp = 2%% + 45 feet
W. = 70 -feet
/ p . - a e om o .
wp = 20 + 4 (7.0) + 0.1 (250)
W;.=.73 feet

Mode of ‘Subsidence

The coal seam is located at a relatively shallow depth
(175-275 feet). The thickness of unconsolidated overburden
ranges from 10~75 feet, averaging 45 feet.

In order to determine if pit/sink-hole type subsidence
might occur, the ratio of unconsolidated/consolidated
overburden was calculated for a number of drill holes
located within the shadow area. The overburden depth and
unconsolidated/consolidated overburden ratios for these
drill holes were plotted on a graph (Figure 1) prepared by
the Ilinois State Geological Survey (1979) for all subsidence
events recorded in Illinois. The graph indicates that the
mining will take place in conditions where pit/sink-hole
type of subsidence is ‘not "1ikely to occur.
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TABLE 2 Unconsolidated/consolidated overburden ratios for
drill holes located in the shadow area.

Overburden Unconsolidated Consolidated Ratio
Hole No. Depth-Ft. Overburden-Ft. Overburden-Ft. Unconsolidated/

Consolidated

"""" "ttt Y Guerburden |
94 225.2 20,5 204.7 0.1
95 230.6 54.8 175.8 0.3
96 252.0 54.0 198.0 0.3
97 274.0 22.4  251.6 0.1
o8 265.3 48.0 217.3 0.2
62 211.8 34.0 177.8 0.2

63 192.5 75.6 116.9 0.7
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Id Ben Coa mpan

No. 11Mine

P. 0. Box 307
June 18, 2002 Coulterville, IL 62237
618 7584407
Mr. Scott Fowler _ _
ltinois Department of Natural Resources Inarp@nerizonnr.com
Land Reclamation Division
One Natural Resources Way
Springfield, IL 62701-1787 RECEIVED
DEPT. OF NATURAL RESOURCES
SPRINGFIFLD
JUN 2 4 2002
Re: Modifications to Revision #3 to Permit #51
Old Ben Mine # 11 OFFICE OF MINES & MINFRALS
LAND HECLAMATION DIVISION

Dear Mr. Fowler:

This letter and attachments are submitted to modify the application for Revision #3 fo
Permit #51 dated November 26, 2001. The modifications requested by the Department’s
letter of March 12, 2002, are addressed below.

1. The certified plans and maps included in the original application for Revision #3 and
the mine design contained in the currently approved Permit #51 are not changed
by these modifications.

2. The required verification by a responsible official is attached.

3. Page I-2 of the Application has been revised to show the correct mineral ownership.
This page supersedes the original Page |-2 of the application for Revision #3.

ﬁ./ Old Ben has completed a series of plate-load tests on the mine floor subsequent fo

filing the application for Revision #3.  The mine floor was tested by Dr. Bane
Kroeger, Assistant Professor of Mining Engineering at SIUC. A copy Dr. Kroeger’s
report, which describes the testing methods and summarizes the results, is
attached. The locations of the plate-load tests and three additional areas that will
be tested as the mining proceeds are shown the attached map.

Dr. Kroeger's report also includes mine stability calculations based on his test
results and the currently approved mine design for Mine 11.




.

Page 2
Mods. To Rev. 3 t0 51
June 18, 2002

The pillar center distances, geometries, and maximum entry and cross-cut widths for the
mains, sub-mains, panels, and rooms that are currently approved with Permit #51 will
remain applicable for the area added by this revision. This information, which was
approved with IPR #8 and revised with IPR #9, is summarized below.

MAIN ENTRIES

5 to 11 rooms driven on 75' x 75' centers with 20" widths in entries and cross-cuts
(50-55% extraction)

PANEL/ROOM ENTRIES

5 to 13 rooms driven on 65’ x 65’ centers or 80" x 75' centers with 20" widths in entries
and cross-cuts (50-55% extraction)

ROOMS

5 to 10 rooms driven on 60' x 60' centers with 25' widths in rooms and 20' widths in
cross-cuts with perimeter mining (55-60% extraction)

(it should be noted, that the approved maximum width of 25'in rooms is never used. The
maximum allowable width in Old Ben’s MSHA Roof Control Plan is 22", The typical mining
ranges from 20’ to 21' wide in the rooms and 19 to 20" in the panel entries.)

If you have any questions or need any additional information to complete your review of
these modifications, please contact me at (618)758-4407 or lharp@horizonnr.com.

=i
Larry Har
Environmental Manager
Qld Ben Coal Company
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State of lllinois
Department of Natural Resources
Office of Mines and Minerals
524 South Second Street
Springfield, (linols 62701-1787

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS
PERMIT - UNDERGROUND OPERATIONS
UCM-1
PART !

(Application to be submitted 120 days (180 day for NPDES) prior to the
desired effective date of the permit)

DATE: __November 26, 2001 (Modifications June 18, 2002)

NOTICE
This state agency is requesting disclosure of Information that is necessary

ta accomplish the statutory purpose as outlined under lil. Rev. Stat. 1989,
Ch. 96 %, par. 7901.01 etseq. Disclosure of this information is
voluntary, however failure to comply may resultin this form not being
processed. This form has been approved by the Forms Management Center.

1} A) General Information
(1) (We) (The) __Old Ben Coal Company

(Name of Company, Corporation, Partnership or Individual)
P. O. Box 369, Coulterville, IL 62237 (618) 758-2395

{Address) {Telephone Number)

hereby submit_Rev. #3 to Permit #51 to mine during a

permit term of _5_ years.

Type of Application:
]ij Underground Mining
X Revision No._3 _ to Permit No._51_

|Z| Shadow Area Addition 3,030 acres added to shadow area

[_| Renewal No. to Permit No,
|:l Transfer of Permit No.
|:] Acres to be added under renewal

Applicant's Sacial Security No. (Voluntary) andlor Federal
Employer Identification No.__34-1291413

Name of Mine __Zeigler No, 11 Mine ,
MSHA ID No. #11-02408




|, Mark D. Cavinder, My.ﬂ DQ&.,-:-QML, ,__Vice President

Signature Title

under penalties of perjury declare that | have examined this application,

including accompanying statements and documents and to the bestof my

knowledge it is true, and correct. (Signee must be at least a vice

President or duly authorized representative for NPDES 35 ll. Adm.

Code 309.103(e))

This application is also to be used to apply for a:
IEPA Subtitle D {State) Permit Yes _No_X NPDES Yes No_X .

NOTE:

2) A)

REPLY

3) A)

REPLY

All questions in Part | of the UCM-1 application that apply to the shadow
area added by this revision, or that are changed by this revision are
answered below.

Provide name and address of every legal or equitable owner of record of
the permit area, and the mineral property to be mined.

Peabody Development Land Holdings, LLC
301 North Memorial Drive, Suite 310
st. Louis, Missouri §3102-2401

William R. Blair
13536 Marys Creek Road
Sparta, IL 62286

Melvin Steele
R.R. 2
Sparta, IL 62286

Provide name and address of any holder of record of leasehold interest for the
permit area, and the mineral property 10 be mined.

Ayrshire Land Company

2000 Ashland Drive
Ashiand, KY 41101-7058

I-2 (Revised 6-18-2002)
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Plate Load Testing of Floor Materials
at the Ziegler #11 Mine
Coulterville, Illincis

For:
Ol1d Ben Coal Company

By:
E. Bane Kroeger
Mining & Mineral Resources Engineering
Southern Illinois University

June 2002




Plate Load Testing:
Plate load testing of floor materials was conducted on May 16, 2002. Six

plate load tests were conducted in two areas of the mine, directed by Old Ben
personnel. The underclay in these two areas averaged approximately 1.5 feet
as shown on a map of the mine.

The experimental setup utilized a 100-ton hydraulic jack powered by a
hand pump and eight-inch square plates. The plates had a 3/s.inch radius on
the edges to reduce the edge effects. Two dial gauges with magnetic bases were
attached to a 7-foot metal beam to measure the settlement of the plate with
respect to the floor outside the area of influence of testing. The dial gauges
measured the settlement diagonally across the plate. Tubular roof props were
used on top of the hydraulic cylinder and jacked against the roof as a reaction
force.

The hydraulic pressure inside the cylinder was measured using a
pressure gauge mounted on the hand pump. The pressure was increased
slowly and the settlement on the dial gauges was recorded at increasing
pressure levels. The load on each plate and thus, the bearing pressure was
determined by multiplying the pressure reading from the gauge by the cross-
sectional area of the cylinder and then dividing by the area of the plate. The
cylinders used for this testing have an area of 20 in? and the plates have an
area of 64 in?. The setup used in the field is shown in the following figure.




The floor in the desired area of testing was first cleared of loose debris
down to the top of the underclay using a shovel. Once exposed, the underclay
was leveled using a chipping hammer. This provided a good firm underclay
surface on which to place the plate.

Once began, a test continued until the bearing pressure on the plate
remained constant or dropped or one inch of settlement occurred, which was

the limit of the dial gauges.
The following table provides the results of the floor testing:

Ultimate Bearing
Test # Area Capacity (psi)

1 Unit 2 938

2 Unit 2 719

3 Unit 2 563
Average: 740

4 Unit 1 719

5 Unit 1 1,031

6 Unit 1 1,563
Average: 1,104

Moisture Content Testing:
~ Samples of the underclay materjal were gathered adjacent to the testing

area and bagged to preserve the natural moisture content. Moisture content
testing was conducted on the samples in the SIU Mining Engineering labs.
The following table provides the resuits of the moisture content testing:

Moisture
Sample # Area Content (%)
1 Unit 2 9.85
2 Unit 2 8.98
3 Unit 2 7.14
Average: 8.66
4 Unit 1 9.78
5 Unit 1 7.81
Average: 8.80

Factor of Safety Calculations:
The Ziegler #11 mine has an average cover of 210 feet. Using a unit

weight of 160 1b/ft?, the vertical or overburden stress {ov) in unmined ground
is:

oy =210 ft * 160 Ib/ft® / 144 in?/ft? = 233 Ib/in*
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The current mine plan at the Ziegler #11 mine has 45’45’ pillars with
20’ wide rooms and crosscuts. Using the figure below, the extraction (e) can be

calculated:

e = area mined/total area (65%05 -47X 47)/6’7))6('05
e = (65'%65-45%45)/(65%65) -, _, N

e = 2200 fi? / 4225 ft2 e=7 &/4225
e=0.521=52.1% e = 477 7y
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The stress on the pillar and the floor can be calculated by dividing the
vertical stress by the extraction ratio:

op=0v/e
op = 233 Ib/in? / 0.521
ap = 448 Ib/in?

The factor of safety for floor against general shear failure is the Ultimate
Bearing Capacity divided by the pillar stress:

F.S. = 740 Ib/in? / 448 Ib/in? = 1.65

The Factor of Safety against general shear failure varied between a low of
1.26 on test #3 to a high of 3.49 on test #6. The average values for each area
tested yielded a F.S. of 1.65 for Unit 2 and 2.46 for Unit 1, which are both
higher than the recommended 1.5 for long-term stability.
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Plate Load Testing:
Ziegler #11 Coal Mine

Ultimate
Bearing
Capacity
Test # Area (psi)
1 Unit 2 938
2 Unit 2 719
3 Unit 2 563

Average: 740

4 Unit 1 719
5 Unit 1 1031
6 Unit 1 1563

Average: 1104




-t

Plate Load Testing:
Ziegler #11 Coal Mine
Wet Sample Dry Sample Moisture

Pan + Pan + Pan Content
Sample Testing Location (erams)  {grams] {gxams) %]
1 Unit 2 - Test #1 153.20 813.72 754.47 9.85%
2 Unit 2 - Test #2 152.00 964.81 897.85 8.98%
3 Unit 2 - Test #3 154.40 789.43 747.13 7.14%

Average: 8.66%

Unit 1 - Test #4 154.82 952.24 881.17 9.78%
5 Unit 1 - Test #5 169.81 876.65 825.42 7.81%
Average: 8.80%

N




Plate Load Testing:
Ziegler #11 Coal Mine

Unit 2
13+20 X-cut Between Entry 5 and Entry 6

Test #1

Plate Size: 64 in? e cT
Load-pressure coversion factor : 20 pounds/psig
Dial Dial Plate Plate
Gauge Bearing Gauge #1 Gauge #2 Settlement Settlement
Pressure Pressure Reading Reading at Gauge#l  atGauge #2

{psi) {psi) {in.) {in.) {in.) fin.}
0 0 0.679 0.968 0 0
300 94 0.67 0.945 0.009 0.023
400 125 0.666 0.925 0.013 0.043
500 156 0.658 0.906 0.021 0.062
750 234 0.628 0.854 0.051 0.114
1000 313 0.599 0.816 0.08 0.152
1250 391 0.559 Q.767 0.12 0.201
1500 469 0.526 0.727 0.153 0.241
2000 625 0.435 0.626 0.244 0.342
2500 781 0.321 0.507 0.358 0.461
3000 938 0.198 0.374 0.481 0.594
3100 969 0.053 0.221 0.626 0.747
3200 1000 -0.05 0.016 0.729 0.952
Bearing Pressure vs. Settlement
Test #1, Unit 2, 13+20 East, Between Entry 5 and Entzy 6
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Plate Load Testing:
Ziegler #11 Coal Mine

Unit 2

13+20 X-cut Entry §

Test #2

Plate Size: 64 in?
Load-pressure coversion factor :

20 pounds/psig

Dial Dial
Gauge Bearing Gauge #1 Gauge #2

Plate

Settlement

Plate
Settlement

Pressure Pressure Reading Reading at Gauge #1  at Gauge #2

{psi) {psi) fin.} (in.) {in) ()
200 63 0.981 0.945 0 0
500 156 0.806 0.882 0.175 0.063
1000 313 0.685 0.778 0.296 0.167
1500 469 0.508 0.698 0.473 0.247
2000 625 0.406 0.599 0.575 0.346
2300 719 0.285 0.374 0.696 0.571
2200 688 0.193 0.178 0.788 0.767

Bearing Pressure vs, Settlement
Test #2, Unit 2, 13420 East Entry 5
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