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3930-PM-WM0036A 212001 COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

and 
DEPARTMENT OF ARMY CORPS OF ENGINEERS 
(Baltimore, Philadelphia, and Pittsburgh Districts) 

JOINT APPLICATION FOR 

I Coordination # 

PENNSYLVANIA WATER OBSTRUCTION AND ENCROACHMENT PERMIT AND 
U.S. ARMY CORPS OF ENGINEERS SECTION 404 PERMIT 

Before completing this form, read the step-by-step instructions 
provided with this Joint Permit package. 

I AGENCY USE ONLY I 
Application ID# (Assigned by DEP) RECEIVED DATE CHECK NO. 

Program Application No. REQUIRED APP. FEE AMOUNT $ 

SECTION A. APPLICATION TYPE: STANDARD IZJ SMALL PROJECTS 0 

SECTION B. APPLICANT IDENTIFIER 

Applicant Name 

Consol Pennsylvania Coal Company 

SECTION C. PROJECT LOCATION DATA 

Name of stream and/or body of water. 

Unnamed tributaries of Enlow Fork 

corps District where project will occur. 

D Baltimore o Philadelphia t8l Pittsburgh 

Name of the U.S.G.S. 7 1/2 Minute Quadrangle Map where project is located: Wind Ridge. PA 

Indicate location of project on this map by measuring (in inches) from the lower right comer: 

North (up) 15.3 inches; West (to the left) 0.1 inches; Latitude 39°57'30" ; Longitude 80°22'46" 

Project type, purpose and need: Consol Pennsylvania Coal Co. is proposing to construct a new slurry impoundment (Coal 

Refuse Disposal Area No.3) and new coarse coal refuse disposal area (Coal Refuse Disposal Area No.4) for disposal of coal 

refuse generated by the Bailey Central Mine Complex. Existing disposal areas that currently service the mine complex are 

nearing full capacity. 

SECTION D. PROJECT STATUS 

HAS ANY PORTION OF PROPOSED PROJECT BEEN COMPLETED? 0 yes IZJ no date completed 

If yes, attach description of those portions of the project that have been completed and identify dates of completion. 
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SECTION E. OTHER APPROVALS 
LIST APPROVALS, CERTIFICATIONS, DENIALS OR NOTICES OF VIOLATION RECEIVED FROM FEDERAL, INTERSTATE, STATE OR LOCAL 
AGENCIES FOR STRUCTURES, CONSTRUCTION, DISCHARGES OR OTHER ACTIVITIES DESCRIBED IN THIS APPLICATION. 

Other permit applications submitted for Bailey Mine Complex Coal Refuse Disposal Areas NO.3 and No.4 are: 

MSHA - Approval to construct & operate Coal Refuse Disposal Areas NO.3 and No.4 and the sedimentation pond; Approval 

applied for; Approval pending 

PADEP - Coal Refuse Disposal Permit Application; Applied tor; Approval pending 

PADEP - Dam Permit Application, Coal Refuse Disposal Area No.3 Main Dam and Saddle Dams A, B, C, and D; Applied for; 

Approval pending 

PADEP - Dam Permit Application, Sedimentation Pond; Applied for; Approval pending 
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SECTION F. APPLICATION COMPLETENESS CHECKLIST 

(Applicant must place an entry - Y = Yes, N = No, N/A = Not Applicable - in each left side column space. See Section 105.13 for 
additional details. If you are applying under the Small Projects Application format, place an entry in only those comments prefixed by 
an asterisk (*). 

REQUIREMENT Applicant Entry DEPUseOnly 

a. Permit application properly signed, sealed and witnessed *Y 

b. Application Fee enclosed (see Section G.) *Y 

c. Copies and proof of receipt - Act 14 notification (see Attachment D) *Y 

d. Determination of historic/archeological sites (see Attachment E) *Y 

e. Completed and approved Supplement No.1 Form (PNDI search) (see Attach F) *Y 

f. Site Plan (including cross sections) (Attach B & Coal Refuse Displ Permit App) *Y 

g. Project description narrative (see Attachment A & Coal Refuse Displ Permit App) *Y 

h. Color photographs with map showing location taken (Coal Ref Displ Permit App) *Y 

i. Environmental Assessment form (see Attachment G) *Y 

j. Erosion and Sedimentation Control Plan and approval letter y1 

k. Hydrologic and hydraulic analysis (see Coal Refuse Disposal Permit App) Y 

I. Stormwater Management Analysis w/consistency letter N/A 

m. Floodplain Management Analysis w/consistency letter N/A 

n. Risk Assessment N/A 

o. Professional engineer's seal and certification Y 

p. Analysis of practicable alternatives y1 

q. Mitigation plan (see Coal Refuse Disposal Permit App) Y 

SECTION G. DETERMINATION OF APPLICATION FEES (DEP FEES ONLy) 

Types of Water Obstructions and Encroachments Number of Units Fee Per Unit Subtotal Amount 

Stream enclosures 1 $ 350.00 Fee included with 
Coal Refuse 

Disuosal Permit Ann 

Channel changes $ 300.00 $ 

Commercial dredging $ 300.00 $ 

Peat extraction $ 750.00 $ 

Fills, levees, floodwalls $ 350.00 $ 

Bridges and other water obstructions and encroachments $ 200.00 $ 

Small projects $ 100.00 $ 

TOTAL FEE $0 

List each type and number of water obstructions and encroachments that are included in this application and indicate subtotal and total 
fee amounts. 

FAILURE TO PROVIDE ALL OF THE REQUESTED INFORMATION WILL DELAY THE PROCESSING OF THE APPLICATION AND 
MAY RESULT IN THE APPLICATION BEING PLACED ON HOLD WITH NO ACTION, OR IT MAY BE CONSIDERED WITHDRAWN 
AND THE FILE CLOSED. 

1 E & S control plans are presented in Module 11 of the Coal Refuse Disposal Permit Application. Approval of the E&S Control Plan is 
to be provided by PADEP Bureau of Mining and Reclamation as part of the Coal Refuse Disposal Permit. The Alternatives AnalysiS 
was submitted to the Corps of Engineers and PADEP Mining and approved by PADEP Mining on August 1, 2001. 
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SECTION H. ADJOINING PROPERTY OWNERS 

Please list the name and address of all property owners whose land adjoins the project property. 

NAME ADDRESS 

Gerald L-. -Anderson RD1. Box 110 CrouseRoid~-Graysvilie. PA 15337 

Consol Pennsylvania Coal Company 1800 Washington Road. Pittsburgh. PA 15241 

Charles & James Browell RR 1 Graysville. PA 15337 

Consolidated Rail Corp. C/O Norfolk 

Southern Corporation 99 Spring Street - Box 142. Atlanta. GA 30303 

SECTION I. CERTIFICATION AND SIGNATURE 

If Privately Owned, all owners (such as husband and wife) must sign. One or more members authorized to sign on behalf 
of an entire partnership must sign. For a Corporation, the president, vice president or other responsible official is required 
to sign. For Political Subdivision, signatures of the chief officer or other responsible official empowered to sign is required 
with the seal affixed and attested by the clerk. For Commonwealth departments, boards, commissions, receivers, trustees 
and authorities, a department head, bureau director, executive director, chairman, commissioner or other responsible 
official is required to sign. Signatures other than above must be accompanied by a power of attorney or other notarized 
legal documentation indicating authorization to sign on behalf of the applicant. 

Application is hereby made for a permit to authorize the activities described herein. I certify I am familiar with the 
information contained in this application, and to the best of my knowledge and belief, such information is true, complete 
and accurate. I further certify I possess the authority to undertake the proposed activities. 

I certify that the project proposed in this application complies with and will be conducted in a manner that is consistent with 
the approved Coastal Zone Management program of the Commonwealth of Pennsylvania. (Only portions of Erie, Bucks, 
Philadelphia, Delaware Counties are in the Coastal Zone). 

I grant permission to the agencies responsible for authorization of this work, or their duly authorized representative, to 
enter the project site for inspection purposes during working hours. I will abide by the conditions of the permit or license if 
issued and will not begin work without the appropriate authorization. 

By: Dan R. Baker 
(PRINT NAME) 

Z2- /L'- &J-- March 22, 2002 
(SIGNATURE) (DATE) SEAL 

President 
(TITLE) 

WITNESS: 
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FORM COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

PERMIT APPLICATION - GENERAL INFORMATION FORM 

Before completing this General Information Form (GIF), read the DEP USE ONLY 
step-by-step instructions provided in this Permit Application Date Received 
Package. This version of the General Information Form (GIF) must 

Client 10# be completed and returned with any program-specific application 
being submitted to the Department. Site 10# 

PROJECT INFORMATION 

Project Name 

Bailey Central Mine Complex Coal Refuse Disposal Areas No.3 and No.4 

Existing Use of Land Vacant ForestJand, brush land and grassland accessed by wildlife 

Total Project Acres 556.6 Total Disturbed Acres 505 

Receiving WaterlWatershed Name Unnamed tributary of Enlow Fork 

Chapter 93 Receiving Water Classification WWF 

Project Description 

New Coal Refuse Disposal facility for the existing Bailey Mine Complex. See Attachment A. 

Time Schedules Project Milestone (Optional) 

2004 & 2005 Site Preparation 

3rd quarter 2005 Facility to begin receiving waste 

1. Will your project involve the disturbance of any prime agricultural lands? If "yes", indicate the 
alternatives to this disturbance considered and the reasons they were not deemed feasible. 

18I 
0 

2. 

3. 

4. 

Alternative Considered Reason Not Feasible 
No 1. 
Yes 2. 

3. 
Will your project require any Commonwealth funds or Commonwealth-administered federal funds? 
If "yes", indicate the type, amount, and source of these funds. 

~:s I ~: Type I i Amount Source 

Is this application for an authorization type on the list of authorizations affected by the land use 
policy? 
DYes 181 No If "Yes", see Note below. 
Will the project involve new land development, change the existing use of land, or change the 
'footprint' of an existing facility? 
181 Yes D No If "Yes", see Note below. 

Note: If answers to both Questions 3. & 4. above are "Yes", you are required to complete the Land Use 
Information questions below. If answers to either Question 3. or 4. above is "No", skip the Land Use 
Information section below. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

LAND USE INFORMATION-
Is this application for a project covered by Act 537 (The Sewage Facilities Act)? 
DYes 181 No If "Yes", skip all remaining Final Land Use Questions. 
Is there a municipal comprehensive plan? 
DYes 181 No 
Is there a county comprehensive plan? 
181 Yes D No 
Is there a multi-municipal or multi-county comprehensive plan? 
DYes 181 No 
Is the proposed project consistent with these plans? 
(gJ Yes D No 
Are there municipal zoning ordinances? 
DYes 181, No 
Are there joint municipal zoning ordinances? 
DYes (gJ No 
Is the proposed project consistent with zoning ordinances? 
DYes D No Not applicable. 
Does the proposed project require a change or variance to an existing comprehensive plan or 
zoning ordinances? 
DYes (gJ No 
Are any zoning ordinances that are applicable to this project currently subject to any type of legal 
proceeding? 
DYes 181 No 
Have you obtained all applicable local zoning and building approvals? 
DYes 0 No Not applicable. 
Will the project involve any of the following: 
12.1 a site under DEP's Land Recycling Program? 
12.2 reclamation or re-mining of a previously mined site? 
12.3 a Keystone Opportunity Zone, Select Site or Enterprise Development 

Area? 

DYes 
o 
D 

Yes 
Yes 

181 No 
(gJ No 
181 No 

12.4 a Designated Growth Area? DYes (gJ No 
Have local municipal or county land use comments been submitted to the Department? 
DYes 181 No 

Note: Applicants are encouraged to submit copies of local land use approvals or other evidence of 
compliance with local comprehensive plans and zoning ordinances. 
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OEP Client 10# 
~PPLICANT INFORMATION 

Applicant Type I Code 
NPACO 

Organization Name or Registered Fictitious Name 
Consol Pennsylvania Coal Company 

Employer 10# (EIN) Dun & Bradstreet 10# 
25-1402386 

Individual Last Name First Name MI Suffix SSN 

Additional Individual Last Name 

Mailing Address Line 1 
1800 Washington Road 
Address Last Line •• City 
Pittsburgh 
Applicant Contact Last Name 
Pachter 
Applicant Contact Title 
Manager, Environmental Permits 

First Name MI 

Mailing Address Line 2 

State 
PA 

First Name 
Jonathan 

ZIP+4 
15241-1424 
MI 
M 

Email Address 
jonathanpachter@consolenergy .com 

SITE 'INFORMATION 
Estimated Number of Applicant Employees to be Present at Site 

Suffix SSN 

Country 
United States 

Suffix Phone 
Mr. 412-831-4000 

FAX 
412-831-4513 

Ext 

D 1-4 D 5-9 D 10-19 181 20-49 D 50-99 0 100-249 D 250-499 D 500+ 
DEP Site 10# Site Name 

Coal Refuse Disposal Areas No.3 and No.4 
Site Location Line 1 Site Location Line 2 
332 Enon Church Road 
Site Location Last Line .- City 
West Finley 
Detailed Written Directions to Site 

State 
PA 

ZIP+4 
15337 

EPAID# 

The proposed Bailey Coal Refuse Disposal Facility site is situated primarily in Richhill Township, Greene County, 
Pennsylvania. A small section of the proposed disposal site extends into Gray Township. The site is located 
approximately 3,300 feet south of the intersection of State Routes 4009 (Grinnage Road) and 4013 (Dog Town 
Road). The proposed disposal site is bordered on the west by the existing slurry impoundment for Consol's Bailey 
Central Mine Complex. See Attachment B. 
Description of Site 
The proposed project site is vacant land that will be developed as disposal areas for coarse and fine coal refuse 
generated by Bailey Central Mine Complex. 
County Name Municipality 
Greene Richhill 
County Name Municipality 
Greene Gray 
Site Contact Last Name 
Suter 
Site Contact Title 
Environmental Engineer 
Site Contact Firm 
Consol Pennsylvania Coal Company 
Mailing Address Line 1 
P.O. Box 355 
Mailing Address Last Line - City 
Eighty - Four 
Applicant to Site Relationship 
OWNOP 

First Name 
Edward 

City 
o 

City 
o 

Boro 
o 

Boro 
o 

Twp State 
rgJ 

Twp State 
IZI 

MI 
F 

Suffix 
Mr. 

Phone 
724-206-2034 

Ext 

FAX 
724-206-2007 
Email Address 
edsuter@consolenergy.com 
Mailing Address Line 2 

State 
PA 

ZIP+4 
15330 

NAICS Codes (Two- & Three-Digit Codes - List All That Apply) 
21 - 213 

(Optional: 6-Digit Code) 
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PERMIT COORDINATION INFORMATION 
1.1 Will the project involve construction activity that disturbs five or more acres of land? If "Yes", 

specify total disturbed acreage. (DEP Use/4x66) 
Note: If acres are disturbed, it may be the applicant's responsibility to also notify the PA Historical and 
Museum Commission, Bureau of Historic Preservation, 400 North Street, Floor 2, Harrisburg, PA 17120-
0093, (717) 787-3362. PHMC notification is required for 1) purposes of construction activities for Individual 
NPDES permits disturbing 10 or more acres; and 2) Erosion & Sediment Control permits. General NPDES 
permits disturbing 10 or more acres are exempt from PHMC notification. For additional information, see 
Cultural Resource Notice instructions to determine whether submission of information to PHMC is required 
for this permit application. 
~ Yes 0 No Total Disturbed Acreage 505 

1.2 Is a storm water collection and discharge system proposed for this project? (DEP Use/4x66) 
~ Yes 0 No 

1.3 Will any work associated with this project take place within 50 feet of a stream, waterway, or 
wetland; or is located in a FEMA delineated floodway? If "Yes", identify the stream, waterway, or 
wetland. (DEP Use/4x66) 
I8l Yes 0 No Watershed 

Stream Two unnamed tributaries to Enlow Fork 
Waterway 
Wetland Located along the unnamed tributaries to Enlow Fork 

1.4 Does the project involve dredging or construction of any structure or placement of fill that 
encroaches on a stream, floodplain, or wetland? If "Yes", check the appropriate item(s). (DEP 
Use/4x66) 
f8I Yes 0 No 0 Dredging 

o Bridge or Culvert Construction o Pier Construction 
~ Outfall Pipe Construction 
I8l Other Dam construction 

2.1 Will the project involve discharge of industrial wastewater or stormwater to a dry swale, surface 
water, ground water or an existing sanitary sewer system or storm water system? If "Yes", discuss 
in Project Description. (DEP Use/4x62) 
I8l Yes 0 No (Discuss in Section A. Project Description.) 

2.2 Will the project involve the construction and operation of industrial waste treatment facilities? 
(DEP Use/4x62) 
DYes I8l No 

2.3 Will the project involve construction of sewage treatment facilities, sanitary sewers, or sewage 
pumping stations? If "Yes", indicate estimated proposed flow (gal/day). 
Also, discuss the sanitary sewer pipe sizes and the number of pumping stations/treatment 
facilities/ name of downstream sewage facilities in the Project Description, where applicable. (DEP 
Use/4x62) 
DYes I8l No Est Prop Flow (gal/day): 

(Discuss in Section A. Project Description.) 
3.1 Will land be subdivided for this project? (DEP Use/4x61) 

DYes I8l No 
3.2 Will the proposed generate sewage? 

If "Yes", indicate estimated flow (gal/day). 
If "Yes", indicate number of persons to be served. 
If "Yes", attach Act 537 approval letter (Approval required prior to 1 05/NPDES approval). 
If "Yes", sewage will be treated by (check appropriate item/box). (DEP Use/4x61) 
DYes f8I No Est Flow (gal/day): 

Persons Served: 
Act 537 Approval Letter Attached 0 Yes D No 
Treated by: 0 On-Site Soils System o On-Site Treatment Plant o Conveyed to Off-Site Treatment Plant 

3.3 If sewage planning was submitted and approved, indicate project name or code. (DEP Use/4x61) 
DYes I8l No Proj Name/Code: 

4.1 Does the project involve construction of a dam? If "Yes", identify the dam. (DEP Use/3140) 
I8l Yes 0 No Dam: Disposal Area No.3 Main Dam and Saddle Dams A, B, C, and D 

and Sedimentation Pond Dam 
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4.2 Will the project interfere with the flow from, or otherwise impact, a dam? If "Yes", identify the dam. 
(DEP Use/3140) 
DYes 181 No Dam: 

5.1 Win the project involve operations, excluding during the construction period, that produce air emissions (Le., NOX, 
vee, etc.)? If "YeS', identify the type and amounts of emissions. (DEP Usel4x70) 
o Yes 181 No T~pe I Amount 

6.1 

6.2 

6.3 

6.4 

7.1 

Is an on-site drinking water supply (well), other than individual house wells, proposed for your 
project? If "Yes", indicate total number of people served and/or the total number of connections 
served, if applicable. And check all proposed sub-facilities. (DEP Use/4x81) 
DYes [81 No Persons Served: 

Emp/Guests: 
Connections: 
Sub-Facilities: D Distribution System D Entry Point 

D Water Treatment Plant D Transmission Main 
D Source D Storage Facility o Pump Station 

If purchasing your water in bulk, excluding during the construction period, name the provider. 
Also, indicate the daily number of employes or guests served. (DEP Use/4x81) 
DYes [81 No Provider: 

Emp/Guests: 
If to be served by public water supply, indicate name of supplier and attach letter from supplier 
stating that it will serve the project. (DEP Use/4x81) 
DYes 181 No Supplier: 
Will this project involve a new or increased drinking water withdrawal from a stream or other water 
body? If "Yes", provide name of stream. (DEP Use/4x81) 
DYes 181 No Stream: 
WiD theconsbudion or operation of this project involve 11_ IIeI1t, storage, reuse, or disposal ofwafbJ? 1f''Ye!/i', indicate 
what~ (t.e., tmardous, municipal, residual, infectious & chernott1Inpeut) and how much. VVhatarethe proposed 
means oftreatJ IIeIlt, storage, reuse and disposal? (DEPIUse4x32) 
181 Yes 0 No Type Amount Means 

0 Treated 
0 Stored 
0 Reused 
181 Disposed Coarse Coal Refuse Attach C Stockpiled 

Fine Coal Refuse Attach C Water slurry 
techniques 

8.1 Will your project involve the removal of coal, minerals, etc. as part of any earth disturbance 
activities? (DEP Use/48y1) 
DYes 181 No 

9.1 Will your project involve operations within 200 feet of an oil or gas well? If "Yes", indicate Oil and 
Gas API#. (DEP Use/4z41) 
181 Yes 0 No O&G API#: 059-21147; 059-22048; 059-22065; 059-22090; 059-00513, 

three are plugged and the other two will be plugged prior to 
facility construction 

10.1 Does your project involve installation of any of the following? If "Yes", list Substance & Capacity; 
may need a Storage Tank Site Specific Installation Permit. (DEP Use/3930) 

Substance Capacity 
D Yes [81 No Field constructed underground storage tank. 
0 Yes [81 No Aboveground storage tank greater than 

21,000 gallons capacity. 
D Yes 181 No Tank greater than 1,100 gallons which will 

contain a highly hazardous substance. 
181 Yes 0 No Storage tank at a new facility. fuel 15,000 
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FACILITY I~FORMATION 
Application Type of Attached Program-Specific PermitlAuthorization Application 
D AMAJ Amendment, Major 0 MODEO Modification Exec Order DREIS Reissue 
D AMEN Amendment l8I NEW New D REN Renewal o AMIN Amendment, Minor 0 NOT Notification 0 RESC Rescission o MOD Modification 0 ORO Order 0 SUCC Succession o MODAT Modification Alt Timeline 0 REG Registration 0 TRAN Transfer 
Modification of Existing Facility Yes No 
1. Will this project modify an existing facility, system, or activity? 0 [8] 
2. Will this project involve an addition to an existing facility, system, or activity? [8] 0 

If "Yes", check al/ relevant facility types and provide DEP facility identification numbers below. 
Facility Type OEP Fac 10# Facility Type 
0 Air Emission Source 0 Public Water Supply System 

0 Hazardous Waste Facility 0 Water Resource (withdrawal point) 

0 Municipal or Residual Waste Facility 0 Oil & Gas Location 
jgI Mining Operation ???? 0 Oil & Gas Location I Coal Pillars 

0 Dam 0 Radiation Protection Facility 

0 Water Obstruction or Encroachment 0 Other: 

0 Water Pollution Control Facility 0 Other: 

Location of Latitude 
Sub-Facility 10 LatlLong Point Degrees Minutes Seconds Degrees 
Coal Refuse Wind Ridge, PA 39 57 30 80 

Disposal Areas Quadrangle 
NO.3 and No.4 

CONSULTANT FOR THIS PROJECT 

Last Name 
Stewart 
Title 
Engineering Manager 
Mailing Address Line 1 
Airport Office Park, Bldg. 3 
Address Last Line - City 
Coraopolis 
Email Address 
mstewart@mbakercorp.com 

First Name 
Michele 
Consulting Firm 
Michael Baker Jr., Inc. 
Mailing Address Line 2 
420 Rouser Road 
State 
PA 
Phone 
412-269-6022 

CERTIFICATION 

ZIP+4 
15108 
Ext 

MI 

OEP FaclO# 

Longitude 
Minutes 
22 

Suffix 
Ms. 

Country 
USA 

Seconds 
46 

FAX 
412-269-6100 

I certify that I have the authority to submit this Permit Application on behalf of the applicant named herein 

~n~~:!::;' inf;:o&n this Application is true and correct to the best of my knowledge and 

~ ------==~~:o:=r' 2 -;l~, ~oZ-
Signat re Date 

Type or Print Name Michele Stewart 
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CHECKLIST 

~IO ii1bi/;t-
COMMONWEALTH OF PENNSYL VANIA 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
PERMIT APPLICATION - GENERAL INFORMATION FORM 

,'APPI.:,ICANT'S.'CHECKUST " 

Please check the following list to make sure that you have included all the required information. 'Place a checkmark next to 
each item completed and/or provided. 

Failure to provide all of the requested information will delay the processing of the application and may result in the 
application being placed on hold with no action, or will be considered withdrawn and the application tlle closed. 

[81 1. ATTACHMENTS. The completion of the GIF may require the submission of some or all of the following. Where 

D 

[81 

181 

appropriate, include the appropriate attachment( s) with the completed GIF. 

IZI a) Project Information - Additional information attached - Lengthy Project Description 

[81 b) Project Information - Additional information attached - Lengthy Time Schedules 

IZI c) Land Use Information - Additional information attached - Local land use approvals or other evidence of 
compliance with local comprehensive plans and zoning ordinances, efforts to preserve farmland and open space, and 
locally designated growth areas. 

[81 d) Site Information - Copy attached -7.5 Minute Topographic Map (with drawn outline of site) 

[81 e) Site Information - Additional information attached - Lengthy Detailed Written Directions to Site 

o f) Permit Coordination Information, Question 3.2 - Copy attached - Act 537 Approval Letter (Not applicable) 

o g) Permit Coordination Information, Question 6.3 - Copy attached - Public Water Supplier's Agreement Letter to 

2. 

0 

0 
0 
[81 

D 
D 

0 

IZI 
D 
[81 

3. 

4. 

Serve the Project (Not applicable) 

CONT ACTS MADE. According to information provided in the Permit Coordination Information section, the 
appropriate RegionallDistrict Office has been contacted. 

a) Question Series 1 - If Yes - Local County Conservation District Office 
or Regional Soils & Waterways Section (Permits to conduct these activities are 

included in the Coal Refuse Disposal Permit. Application has been applied for through PADEP. ) 

b) Question Series 2 - If Yes - Regional Water Quality Permitting Section (Not applicable) 

c) Question Series 3 - If Yes - Regional Water Quality Planning Section (Not applicable) 

d) Question Series 4 - If Yes - Central Office Dam Safety Division 

e) Question Series 5 - If Yes - Regional Air Quality Program (Not applicable) 

f) Question Series 6 - If Yes - Regional Water Supply Section 
and Community Health Office (Not applicable) 

g) Question Series 7 - If Yes - Regional Waste Management Program (Permits to conduct these activities are 
included in the Coal Refuse Disposal Permit. Application has been applied for through PADEP. ) 

h) Question Series 8 - If Yes - District Mining Permitting Section 

i) Question Series 9 - If Yes - Regional Oil & Gas Program (Not applicable) 

j) Question Series 10 - If Yes - Division of Storage Tanks, Central Office 

BEFORE YOU DIG - CONTACT. Pennsylvania One Call System at 1-800-242-1776. 

APPLICATION MAILED. Permit application has been completed and properly signed according to instructions and 
type codes; and will be mailed to the appropriate DEP office. 
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ATTACHMENT A 
PROJECT DESCRIPTION 

Consol Pennsylvania Coal Company (CPCC) plans to develop a new coal refuse disposal facility 
within the watershed of an unnamed tributary located east of the existing Bailey Central Mine 
Complex (Bailey) slurry impoundment. The new disposal facility will consist of two valley-fill 
areas - a slurry impoundment referred to as Coal Refuse Disposal Area No.3 and a coarse coal 
refuse disposal area referred to as Coal Refuse Disposal Area No.4. The slurry impoundment 
will be constructed within the valley of the site's main unnamed tributary. Coarse coal refuse 
will be used for dam construction. Excess coarse coal refuse will be placed in the valley of a 
secondary, contributing, tributary. Both disposal areas will receive coal refuse generated by the 
Bailey Central Mine Complex. 

During facility operation, surface water will be managed by a system of drains, ditches, and 
sedimentation control structures. Storm. runoff will be directed to the disposal impoundment, or 
will be collected by a ditch and conveyed through a sedimentation control structure prior to being 
discharged off-site. Runoff from most of the Disposal Area No.3 site and all runoff from 
Disposal Area No.4 will be directed to the site sedimentation pond. Runoff from temporary 
stockpile areas surrounding the site will pass through sediment traps before being discharged. 
Runoff from the western slope of Disposal Area No.3 and a section of the final cap will be 
directed to the existing Bailey slurry impoundment (Coal Refuse Disposal Area No.1). The 
existing slurry impoundment will be left open and will serve as a sedimentation pond until 
Disposal Area No.3 cap areas draining to it are vegetated. When Disposal Area No.1 is closed, 
drainage from Disposal Area No.3 will either be channeled to the Disposal Area No. 1 
sedimentation pond or will be discharged into the unnamed tributary bordering both slurry 
ponds. 

A network of drains will be constructed within existing stream channels and at spring locations 
to carry base flow under both disposal areas. These underdrain systems will discharge into the 
sedimentation pond. Springs intercepted at the facility sub grade will be drained to a rock drain 
constructed along the center of the major valleys. A soil liner will be constructed over the 
rock/spring drainage system to reduce infiltration to the drains from above. Both disposal areas 
will be provided with a two-foot thick soil liner having a 6-inch protective soil cover. 

The expected service life of the proposed coal refuse disposal facility is estimated to be 
approximately 15 years based on current coal refuse generation rates. Both disposal areas will be 
developed in stages. Initial development of both disposal areas is expected to begin 
simultaneously although different time frames will occur for individual stages in each of the two 
areas. 
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Coal Refuse Disposal Area No.3 (Slurry Impoundment) 

Coarse coal refuse will be used to construct embankments within the main stream valley at the 
downstream and upstream ends (eastern and western ends) of the proposed slurry impoundment 
site to fonn the reservoir area. Three additional small earthen saddle dams will be constructed to 
raise other low areas in the ridgeline to El.1495 feet. Fine coal refuse will be placed within the 
impoundment area by water slurry techniques. Slurry will be discharged along the upstream face 
of the eastern dam (main dam). Water levels within the impoundment will be controlled by a 
decant pipe that will discharge into the sedimentation pond in conjunction with a pumping 
system which will recycle pond supernatant to the preparation plant on an as-needed basis. The 
impoundment has been designed to safely store the entire runoff from design stonn conditions, 
therefore, an emergency spillway has not been provided. 

The earth saddle dams, Dams B, C, and D, will be provided with an upstream geomembrane liner 
to minimize seepage. A contingency internal drain will be installed in each dam for safety 
purposes. Seepage through the Main Dam and Saddle Dam A will be intercepted and controlled 
by internal blanket drain systems. The main dam internal drain will outlet to the sedimentation 
pond; the Saddle Dam A internal drain to the existing Bailey slurry impoundment (Coal Refuse 
Disposal Area No.1). When the existing slurry impoundment is closed, Saddle Dam A internal 
drain flow will be redirected to a Disposal Area No.1 sedimentation pond. 

The Main Dam and Saddle Dam A will be comprised of coarse coal refuse and will be 
constructed in stages as indicated on the facility Construction Drawings as part of Module 21 
(Volumes 3 and 4). Expansion of both dams from their initial stage will be accomplished 
following downstream construction practices, i.e., expanding the dam footprint in a direction 
away from the pool. 

When the fine coal refuse disposal capacity has been exhausted (estimated life, 16 years), the 
impoundment area will be capped with coarse coal refuse. Coarse coal refuse surfaces will be 
covered with a two-foot thick soil cover and vegetated. The lower foot of soil cover material 
will exhibit a permeability of 5x 10-5 em/sec after compaction. 

Development of the slurry impoundment will require maintaining operation of the dewatering 
borehole located within the main dam area. Manhole sections will be installed as needed to 
provide access to the borehole and pump. 

Coal Refuse Disposal Area No.4 (Coarse Coal Refuse Disposal Area) 

A coarse coal refuse valley fill will be developed adjacent to and southeast of the slurry 
impoundment. This area, referred to as Coal Refuse Disposal Area No.4, will accept coarse coal 
refuse generated during weather conditions unsuitable for placement in the slurry impoundment 
embankment and after the slurry impoundment embankments are fully developed. The area will 
receive coarse coal refuse until it is needed for the final slurry impoundment capping phase. 
When conditions are unsuitable for adequate compaction, typically two months per year, coarse 
coal refuse will not be placed within 250 feet of the intennediate and final embankment 
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outslopes. The site selected for disposal of unsuitable material will depend on which stage of the 
facility is being developed. 

Coal Refuse Disposal Area No. 4 will be provided with an internal drain that will intercept and 
convey infiltration. This drain will be constructed above the soil liner and will outlet to the 
sedimentation pond. 

Sedimentation Pond 

The sedimentation pond will be constructed at the beginning of Coal Refuse Disposal facility site 
development and will be used throughout the life of the disposal facility (estimated to be 15 
years). It will receive runoff from both disposal areas (i.e., slurry pond and coarse coal refuse 
disposal area), as well as, discharge from the disposal facility decant pipe, underdrain system and 
internal drains. epee plans to recycle slurry pond supernatant to the preparation plant; 
therefore, little flow is expected to be discharged through the decant pipe. The maximum 
contributory drainage area for the sedimentation pond, 455 acres, will occur during initial site 
preparation. When the proposed disposal facility is completely developed and capped, runoff 
from a 116-acre section of the slurry pond cap will drain to the existing Bailey slurry 
impoundment. This flow will be redirected to an unnamed tributary bordering both slurry ponds 
when the existing Bailey slurry impoundment is closed. 

The sedimentation pond embankment, decant system, and emergency spillway will be 
constructed to the heights and grades shown on the disposal facility Construction Drawings, and 
in accordance with the facility Technical Specifications. Erosion and sedimentation controls will 
be installed prior to construction in accordance with Section 4.8 of the disposal facility Design 
Report. 

The pond will be split into two chambers by an interior earthen dike. An upstream chamber will 
provide initial sedimentation and will require more frequent clean-out than the larger 
downstream chamber. A pipe culvert will hydraulically connect the two chambers. Pond levels 
will be controlled by the principal and emergency spillways. Under nonnal conditions, the lower 
pool level will be at EI. 1141.5 feet. When the water level rises above normal pool, water will be 
discharged automatically through the principal spillway. During extreme rainfall periods, when 
the lower pool level rises above El. 1157.5 feet, water will be discharged automatically through 
the emergency spillway. 
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CONSOL - BAILEY AND ENLOW FORK MINES 
ANNUAL COAL & REFUSE PRODUCTION 

Coarse Refuse 
Combined 

Includes fly ash and bottom ash from the preparation plant thermal dryers and breaker rock, the total at less than 6% of the total coarse coal refuse volume. 

Assumes a density of 40 pcf based on sounding data developed for the existing facility. Calculations are included in Appendix A of the Alternatives 

Analysis Report that was approved on August 1, 2001. 

NOTE: Coal Refuse Disposal Areas No.3 and No.4 provide for 15.6 years of fine coal refuse disposal and 15.8 years of coarse coal refuse disposal at the 

generation rates listed above. 



aker 

March 22, 2002 

Gray Township 
181 Stringtown Road 
Graysville, PA 15337 

Dear Sirs: 

Michael Baker Jr., Inc. 
A Unit of Michael Baker Corporation 

Airport Office Park. Building 3 
420 Rouser Road 
Coraopolis, PA 15108 

(412) 269-6000 
FAX (412) 269-6100 

The purpose of this notice is to inform you of our intent to submit an application to the Pennsylvania Department of 
Environmental Protection (DEP) for the following application: 

Project Name: 
Project Description: 

Applicant Name: 
Applicant Contact: 

Site Location: 

Municipality/County: 

Bailey Central Mine Complex Coal Refuse Disposal Areas No.3 and No.4 
A new slurry impoundment (Coal Refuse Disposal Area No.3) and new coarse coal refuse 
disposal area (Coal Refuse Disposal Area No.4) for disposal of coal refuse generated by the 
Bailey Central Mine Complex. Existing disposal areas that currently service the mine 
complex are nearing full capacity. 

Consol Pennsylvania Coal Company 
Jonathan M. Pachter 
1800 Washington Road 
Pittsburgh, PA 15241 
(412) 831-4679 

Area along the west side of S.R. 4009, 
located approximately 2,000 feet south of Time. 
Richhill and Gray Townships, Greene County 

Section 1905-A of the commonwealth Administrative code, as amended by Act 14, requires that each applicant for a 
DEP permit must give written notice to the municipalities and the county in which the permitted activity is located. The 
written notices shall be received by the municipalities and county at least 30 days before the Department may issue or 
deny the permit. 

"Acts 67 and 68, which amended the Municipalities Planning Code to support sound land use practices and planning 
efforts, direct state agencies to consider comprehensive plans and zoning ordinances when reviewing applications for 
permitting of facilities or infrastructure, and specify that state agencies rely upon comprehensive plans and zoning 
ordinances under certain conditions as described in Sections 619.2 and 1105 of the Municipalities Planning Code. 
Enclosed is a General Information Form (GIF) we have completed for this project. DEP invites you to review the 
attached GIF and comment on the land use aspects of this project; please be specific to DEP when identifying any 
areas of conflict. If you wish to submit comments to DEP to consider in a land use review of this project, you must 
respond within 30 days to the DEP regional office listed below. If there are no land use comments received by the end 
of the comment period, DEP will assume that there are no substantive land use conflicts and proceed with the normal 
application review process." 

Please submit any comments concerning this project within 30 days from date of receipt of this letter to the DEP Bureau 
of Mining and Reclamation, 3913 Washington Road, McMurray, PA 15317. 

For more information about this land use review process, please visit www.dep.state.pa.us (directLlNK: Land Use 
Reviews). 

Sincerely, 

~~~=~~e======~=~ 
Mi ele Stewart, P.E. -

gineering Manager 

nclosure 
cc: Mr. Jonathan M. Pachter - Consol Pennsylvania Coal Company 



aker 

March 22 2002 

Richhill Township 
Crabapple Road 
Wind Ridge, PA 15380 

Dear Sirs: 

Michael Baker Jr., Inc. 
A Umt of Michael Baker Corporation 

Airport Office Park, Building 3 
420 Rouser Road 
Coraopolis, PA 15108 

(412) 269-6000 
FAX (412) 269-6100 

The purpose of this notice is to inform you of our intent to submit an application to the Pennsylvania Department of 
Environmental Protection (DEP) for the following application: 

Project Name: 
Project Description: 

Applicant Name: 
Applicant Contact: 

Site Location: 

Municipality/County: 

Bailey Central Mine Complex Coal Refuse Disposal Areas No.3 and No.4 
A new slurry impoundment (Coal Refuse Disposal Area No.3) and new coarse coal refuse 
disposal area (Coal Refuse Disposal Area No.4) for disposal of coal refuse generated by the 
Bailey Central Mine Complex. Existing disposal areas that currently service the mine 
complex are nearing full capacity. 

Consol Pennsylvania Coal Company 
Jonathan M. Pachter 
1800 Washington Road 
Pittsburgh, PA 15241 
(412) 831-4679 

Area along the west side of S.R. 4009, 
located approximately 2,000 feet south of Time. 
Richhill and Gray Townships, Greene County 

Section 1905-A of the commonwealth Administrative code, as amended by Act 14, requires that each applicant for a 
DEP permit must give written notice to the municipalities and the county in which the permitted activity is located. The 
written notices shall be received by the municipalities and county at least 30 days before the Department may issue or 
deny the permit. 

"Acts 67 and 68, which amended the Municipalities Planning Code to support sound land use practices and planning 
efforts, direct state agencies to consider comprehensive plans and zoning ordinances when reviewing applications for 
permitting of facilities or infrastructure, and specify that state agencies rely upon comprehensive plans and zoning 
ordinances under certain conditions as described in Sections 619.2 and 1105 of the Municipalities Planning Code. 
Enclosed is a General Information Form (GIF) we have completed for this project. DEP invites you to review the 
attached GIF and comment on the land use aspects of this project; please be speCific to DEP when identifying any 
areas of conflict. If you wish to submit comments to DEP to consider in a land use review of this project, you must 
respond within 30 days to the DEP regional office listed below. If there are no land use comments received by the end 
of the comment period, DEP will assume that there are no substantive land use conflicts and proceed with the normal 
application review process." 

Please submit any comments concerning this project within 30 days from date of receipt of this letter to the DEP Bureau 
of Mining and Reclamation, 3913 Washington Road, McMurray, PA 15317. 

For more information about this land use review process, please visit www.deo.state.pa.us (directLlNK: Land Use 
Reviews). 

Enclosure 
cc: Mr. Jonathan M. Pachter - Consol Pennsylvania Coal Company 



aker 

March 22,2002 

Michael Baker Jr., Inc. 
A Umt of Michael Baker Corporation 

Airport Office Park, Building 3 
420 Rouser Road 

Greene County Commissioners 
County Office Building, Third Floor 
93 East High Street 

Coraopolis, PA 15108 

(412) 269-6000 
FAX (412) 269-6100 

Waynesburg, PA 15370 

Attention: Chief Clerk 

The purpose of this notice is to inform you of our intent to submit an application to the Pennsylvania Department of 
Environmental Protection (DEP) for the following application: 

Project Name: 
Project Description: 

Applicant Name: 
Applicant Contact: 

Site Location: 

Municipality/County: 

Bailey Central Mine Complex Coal Refuse Disposal Areas No.3 and No.4 
A new slurry impoundment (Coal Refuse Disposal Area No.3) and new coarse coal refuse 
disposal area (Coal Refuse Disposal Area No.4) for disposal of coal refuse generated by the 
Bailey Central Mine Complex. Existing disposal areas that currently service the mine 
complex are nearing full capacity. 

Consol Pennsylvania Coal Company 
Jonathan M. Pachter 
1800 Washington Road 
Pittsburgh, PA 15241 
(412) 831-4679 

Area along the west side of S.R. 4009, 
located approximately 2,000 feet south of Time. 
Richhill and Gray Townships, Greene County 

Section 1905-A of the commonwealth Administrative code, as amended by Act 14, requires that each applicant for a 
DEP permit must give written notice to the municipalities and the county in which the permitted activity is located. The 
written notices shall be received by the municipalities and county at least 30 days before the Department may issue or 
deny the permit. 

"Acts 67 and 68, which amended the Municipalities Planning Code to support sound land use practices and planning 
efforts, direct state agencies to consider comprehensive plans and zoning ordinances when reviewing applications for 
permitting of facilities or infrastructure, and specify that state agencies rely upon comprehensive plans and zoning 
ordinances under certain conditions as described in Sections 619.2 and 1105 of the MuniCipalities Planning Code. 
Enclosed is a General Information Form (GIF) we have completed for this project DEP invites you to review the 
attached GIF and comment on the land use aspects of this project; please be speCific to DEP when identifying any 
areas of conflict. If you wish to submit comments to DEP to consider in a land use review of this project, you must 
respond within 30 days to the DEP regional office listed below. If there are no land use comments received by the end 
of the comment period, DEP will assume that there are no substantive land use conflicts and proceed with the normal 
application review process. n 

Please submit any comments concerning this project within 30 days from date of receipt of this letter to the DEP Bureau 
of Mining and Reclamation, 3913 Washington Road, McMurray, PA 15317. 

For more information about this land use review process, please visit www.dep.state.pa.us (directLlNK: Land Use 
Reviews). 

Enclosure 
cc: Mr. Jonathan M. Pachter - Consol Pennsylvania Coal Company 



CERTIFIED MAIL RECEIPTS OR WRITTEN ACKNOWLEDGMENT FROM GRAY 
AND RICHHILL TOWNSHIPS AND GREENE COUNTY WILL BE PROVIDED WHEN 
THEY BECOME AVAILABLE. 



SUMMARY OF HISTORIC/ARCHAEOLOGICAL SITES DETERMINATION 

A Cultural Resource Notice was submitted to the PHMC on April 3, 2000 as part of the 
Alternatives Analysis. A copy of that submittal is included with this attachment. Five areas, 
including the proposed project site were investigated and reviewed by PHMC. Their review 
included a site visit on May 30, 2000. Based on their review PHMC has recommended that a 
Phase I archaeological survey of the project area be conducted. Letters from the PHMC dated 
May 4, 2000 and June 2, 2000 summarize results of their review. 

A Phase I archaeological survey of the project area will be conducted during the permit review 
process and will be included as part of the Coal Refuse Disposal Permit Application submittal 
prior to permit approval. 



aker 

April 3~ 2000 

Ms. Noel Strattan 
Bureau of Historic Preservation 
PA Historical & Museum' Commission 
Third & North Streets, Box 1026 
Harrisburg, P A 17108-1026 

RE: Coal Refuse Disposal Site Selection 
Consol Pennsylvania Coal Company 
.Bailey Central preparation Plant 

Dear Ms. Strattan: 

Michael Baker Jr., Inc. 
A Unit c.I AAIchaeI ~ Cotpc:wation 

Box 280, 4301 Dutch Ridge Road 
Beaver, Pennsylvania 15009-0280 

(724) 495-7711 
FAX (724) 495-4001 

l437q-'''-~-AJ?)(DI 
tot: ef, pF 

Michael Baker Jr.." Inc. is cum:ntly perfom:Uog an alternatives analysis for selection of a location for a new coal refuse disposal area. There are five areas being considered which are variously located in Ricbhill and Gray Towosbips in Greene County, and Bast F"mley TOWDShip in Washington Counf¥'O The Peunsylvania Dcpartmeot ofFaviroameotal Protection guidance document entitled "Coal Refuse Disposal-Site Selection" requires that all persons proposiag to develop DCW coal retUse disposal sites select a site that is most suitable based on comparison of enviroamental, economic, social, and tecbaica1 factors. As part of our evaluation we request that Historical Resource Determinations be perfonned for the five areas under coasideration.. Enclosed is a .completed notice tomi wifh accompanying attachments for your review. Please review this infotmation and advise me of your cletennioatioa so as to aid in 1he site selection process.. If you need additioaal informafioo, please feel Dee to contact me at (724) 495-4273. 

Thank you for your assistance .. 

~~ ~. Hynes, P.E. 
Senior Engineer 



ano·PM~YOOO) Rev. 6'" COMMONWEAlTH OF PENNSYLVANIA 

DEPARTMENT OF ENVIRONMENTAL PROTEalON 

CULTURAL RESOURCE NOTICE 

10# (Assigned by State Agency) 

Before completing this form, 
. read the step-by-step instructions 

provided with this form. 

SECTioN ~ APPLt~ IDENllRER 

SECTION B.lOCAnONOFPROJECT 

1~~II, CGcrntyHame 
OEP CocmtyCocle 

Stamp Date Application Received 

secnON D. RESPONSIBLE DEP REGIONAL.canRAL DISTRICT MINING or OIL AND GAS MGMT."OITICE 

DEP Regional OfliceRespansibleforRewiewofPenaitAppGc:don C central Office (Harrisburg) 
, . 

[J Southeast Regtocaal Offic'e (Conshohod::en) C HorthastRegional Office(Wilk&8afft) 

C Southoeutlat Regional OffiCI! ~ 0 Northcentral Regional Office (WiIIiacnspart) 

C Southwest Regional Office (PittsbucghJ 0 NorthwestJtegional Office (Meadville) 

)( District Mining Offic:e: 0 Oil and Gas Office: 

SECTION ~ RESPONSIBLE COUNTY CO .. ·CI::U" ~l""''''.''' DISlRIO', if applicable. 

County Consecvation District 

-1 -

-... 

Telephone Number. if known 

Bar Code 



ClUO-PM-f"YOOOJ RC'V. '196 CUlTURAl RESOURCE NOTICE. (_'linu~ 

SECTION F. CONSULTANT 

~;~ee.l BQ~e.( ~r. t;Cttc,. 
C!ltant. if applicable 

S~t~!.. b CAte..h R: d at, Rot. 
Bt.Q"re..Y Pa. ISoo ~ 
a:il-) 496-- 4"73 - e,.~ U.,nt..-5 lephone Number \J 
SECTION G. PROJECT BOUNDARIES AND DESCRIPTION 

REQUIRED 
Ind!c::'te the total aaes In the property under review. Of this aaeage. incrlClte the total aaes of earth disturbance~orthe proposed -a~. - . ' 
Attach a 78 u.s.G.S. Map ~thedefined boundllYoftheproposeciadivity • ., . . 
Attach photographs of anybaikrlllg over 50 years old. Indicate ... isto be done to all build"mgs in the project area. 
Attach a nanative desaiption oftfae proposed activity. 

Attach theretum receipt of delivery ofthls notice to the Pennsylvania Historical and Museum Commission. . . 
-REQUESTED · • • Attach photographs of any bUlcling over40 years old 

Attach construction drawing.lfawilable. .,1----------....... --------------------------------1 .! SECTION H. 'SlGNATURE BLOa ~ -... 

-2-



Attaclunent to Section G. Project Boundaries Description 

• The total acreage of the areas under review are approximately: 

Site I - 495 Acres. 
Site 2 - 422 Acres 
Site 3 - 414 Acres 
Site 4.. 496 Acres 
Site 5.. 405 Acres 

Since these are proposed for refuse storage, assume 100% of each area will be disturbed. 

• The proposed activity boundaries are shown on the attached Wmd Ridge quadrangle sheet. 

• Buildings less than SO years old are known to exist within 1he project sites. No buildings over SO )'C8CS 

old are known to exist within the project sites. Any buildings widain the ultimately selected site will be 
demolished. 

• Michael Baker Ir .. Inc. is currently perfonniDg an altematives analysis for selection of a location for a 
new coal refuse disposal area. The five areas being consideled are located in Ricbhill and <hay 
Townships in Greene ~, and East Fmley Township in Washington Counf¥. After completion of 
the alternatives analysis a site (or sites) will be selected for permittiDg and design of the proposed coal 

.. ..... refuse disposal facilities. The facility is expected to include an embankment and slony pond for 
disposa1 of coarse and fine coal refuse from the Bailey Central preparation Plant. 

.• f 
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Commonwealth of Pennsylvania 
Pennsylvania Historical and Museum Commission 

Bureau for Historic Preservation 
Post Office Box 1026 

Harrisburg, Pennsylvania 17108-1026 

May.4, 2000 

TO EXPEDITE REVIEW USE 
BHP REFERENCE NUMBER 

;1 4579- 000-001 

- Al?xo/ 

Gregory P. Hynes, P.E. 
Michael Baker Jr., Inc. 
Box 280, 4301 Dutch Ridge Road 
Beaver, PA 15009-0280 

Dear Mr. Hynes: 

Re: File No. ER 98-2131-042-B 
COAL, Consol Pennsylvania Coal 
Company, Coal Refuse Disposal 
Site Selection, Bailey Central 
Preparation ~lant, Greene & 
Washington Counties 

The Bureau for Historic Preservation has reviewed the 
above named project under the authority of the 
Environmental Rights amendment, Article 1, Section 27 of 
the Pennsylvania Constitution and the Pennsylvania History 
Code, 37 Pa. Cons. Stat. Section 500 et seg. (1988), and in 
accordance with relevant Federal legislation. This 
legislation includes Section 106 of the National.Historic 
Preservation Act of 1966, as amended in 1980 and 1992, the 
re"gulations -(36 CPR Part 800) of the Advisory Council on " 
Historic Preservation, the surface Mining Control and 
Reclamation Act, and OSM' s -regulations. This review ~ " 
includes comments on the project's potential effect on both 
historic and archaeological resources. 

There is a high probability that prehistoric and 
historic archaeological resources are located in the 
project area "and may be affected by" this project. We are 
unable to proceed with our review until our field 
archaeologist, Mark McConaughy, conducts a field check of 
the project area. The information submitted to us will be 
forwarded onto Mr. McConaughy. We will complete our review 
upon receipt of the field archaeologist's comments. Call 
Mr. McConaughy to make an appointment for a field visit. 
It is our recommendation that the permit should not be 
issued until this review is completed_ 



Page 2 
May 4, 2000 
Gregory P. Hynes, P.E. 

Your request does not include sufficient information. 
We are unable to proceed with our review for historic 
structures until the information on the attached form is 
provided. 

If you need further information in this matter please 
consult "Chan Funk at (717) 772-0924. If you need further 
information regarding archaeological survey please contact 
Mark McConaughy at (724) 527-5585. If you need further 
information concerning historic structures please counsult 
Susan Zacher ab (717) 783-9920. If you need a status oD1y 
of the reviewed project please call Tina Webber at 
(717) 705-4036. 

I~~ 
Kurt w. carr I Chief 
Division of Archaeology & 
Protection . 

Cc: Consol Pennsylvania Coal Co., 1800 Washington Road, 
Pittsburgh, PA 15241-1421 

DEP, McMurray District Mining Office 
Mark McConaughy 

Attachment 
KWC/tmw 



PENNSYLV~~IA HISTORICAL AND MUS~UM COMMISSION (PA 11/99) BUREAU FOR HISTORIC PRESERVATION: INFORMATION REQu~ST S~~ET (Please supply items checked belcw for PEMC to prcce:c wi th review) 

PROJECT INITIATION 

)A. FUNDING/PERMITTING/LICS~SING/APPROVAL PROG~~ ( ) 1. Contact person for federal/state/local agency, address, phone number. 
( 2. Letter from federal agency initiating 

consultation, or a lette~ from federal agen~J authorizing an alternate agency or a consult~~t to initiate consultation. 
3. Identify the Federal/State Agen~f and funding program or permit/license. 

( ) 4. Identification of all Fede~al agencies ~vclved in project. 
( ) 5. Designated BleadB Federal Agency in comple.~ 

or multi-agency project. 

(X ) B. PROJECT DESCRIPTION 
( ) 3. ." " Na-.-rrati ve description of the proj ect and 

~elated actions resulting from the project. (X) 2. Proposed boundary of the proj ect • s Area of Potential Effect (~~E) (remember to consider visual inmacts) 
( X) 3.. Description and Justification of selection of the Area of Potential Effect 
( ) 4. Plans of existing conditions (as-built or 

as-found) 
( ) 5.. Preliminary dr~wings or plans (floor plaI:.S t 

ele~tionst specifications) 
( ) 6. Work write-ups 
( ) 7. Plans and specifications .. 

( ) C.. PROJECT LOCATION 
( ) 1. U.S.G.S. 7.5 1l1in. series quadrangle with 

the PROJECT LOCATION(S) "AND LIMITS CLEARLY 
" MARKED" using a "colored pen".. Please inclac~ 
name~of the quadr-Angle 

( ) 2. U.S .G .. S. 7.5 min. series quadrangle with Area of Potential Effec~ marked (potential area of direct effect can be del~eated inside area of inQirec~ effect) 
( ) 3. Street map (for properties in densely pcpulated areas) 
( 4. Street map showing location and his~oric cis~=ict "boundaries (if apprcpriace) 
( 5. Street address of prcpe==y 
( 6. Municipality in whic~ project is lccatec 

(not maili~g address locaticr.) 



) D. PROJECT SIZE (supply as appropriate for project) ( ) 1. Ac~eage of project area 
( ) 2. Miles/feet of project and right-of-way width ( ) 3. Exte~t and nature of ground disturbing 

acci'Tities (i.e. grading, trenching" 
foundation excavation) 

(x ) E:. PHOTOGRAPHS (no Polaroids, copies or scanned images) (X.) 1. Exterior of building(s) in project area ( ) 2. Interior of building(s) in project area 
( ) 3. Interior of building(s) illustrating the proposed work areas/features 
( 4. Buildings, streetscape, setting of features in· Area of Potential Effect (APE) ( ) s. Views of project site 
( ) 6. Other 

----------------------------------' PUBIC P~RT!CIPATION 

(x) 1.. 

( ) 2. 
(X) 3. 

Measures which will be/or have· been taken to identify consulting parties: . 
List of proposed consulting parties. 
Measures which will be/or have been taken to notify and invol'Ve the public.' , 

RESOURCE IDENTIFICATION r EVALUATION AND PROJECT EFFECT 

<X) 1. 

(X) 2. 

Description of me~~logy used for ~dentification and s~ces .exam; rfed'. - .. 
Plan proposed ·for identification o~ historical (including historic districts, building~, st:%,!;ct.ures, obj ects l~d archaeological resources 

(X) 3. 
and·,proposed methodology to be used. Pennsylvania· Historic Resource formes) for all properties .50 years -o~ older and potentially eligib1e for the National-.Register identified in· 

( 

( 

( 
( 

()( ) 

; the'· ]l'pg~ . 
) 4. Eistorical backgro~d/context report/information 
) 5. 

) 6. 
) 7. 

for historic resources identified. 
PennSylvania Archaeological Site Survey formes) (P.A.S.S) for'archaeological sites ·identified 
i:1 surveys of APE. 
Phase .. I4 II, .~II .Archaeol:,ogical Survey Reports 5 'Copte~ of Final Phase I, II, II! Archaeological Survev. Renort{s) (4 bound and 1 unbound cooiesl -.. . .. .- : - .. . .. -

B. Evaluation. of· 'Project' ·Effect <,?n Cultural Resources (Physical, visual, .~tmospheric, direct and l.n~=e~-=, seconca=)r) 

} c. Ot:le:::-: 
------------------------------------------~ 



Commonw~alth of Pennsylvania 
Pennsylvania Historical and Museum Commission 

Bureau for Historic Preservation 
Post Office Box 1026 

Harrisburg, Pennsylvania 17108-1026 

June 2, 2000 

Gregory P. Hynes, P .E. 
Michael Baker Jr., Inc. 
Box 280, 4301 Dutch Ridge Road TO EXPEO!T~ R~\fIEW USE 
Beaver, PA 15009-0280 [:-T R:::.::"~ <:.::.~\ ... ::' i~U:vd::R 

Dear Mr. Hynes: 

Re: FileNo. ER 1998-2131-042-C 
COAL, Consol Pennsylvania Coal 
Company, Coal Refuse Disposal 
Site Selection, Bailey Central 
.Preparation Plant, Gray and 
East findley Twps., Green & 
Washington Counties:.:· 

" The Bureau fqr"HiStorie PJ:eseivation h8S~ewed the 8.bove named 
project under the authority.ofdle BnY.ironriienta1 RightS amendment, Article 1, 
Section 27 oftht? PennSylvania CoDstitution and the Pennsylvania Histoty Code, 
37 Pa: Cons. Stat. Section 500 et B. (1988), and in accordance with relevant 
Fedemllegis1ation. This. legislation includes Section 106 of the National Historic 
Preservation Act of 1966, as amended in 1980 and 1992, the regu1ations (36 CPR . 
Part 800) of the Advisory Council on Historic Preservation, the Surface Mining 
.Control and Reclamation Act, and OSMs regulations. This review includes 
comments on the projects potential effect on both histone and archaeological 
resources. 

Based on a site visit on May 30, 2000, by Mark McConaughy of our staff, 
there is a high probability that significant archaeological sites are located in all 
five proposed project areas and could be adversely affected by project.activities. 
Although there are no recorded archaeological sites within the project boundaries, 
the soil type, topographic setting, slope d~ti.9n, and distance to water of the 
project area are similar to. the settings 9fIalown archaeological sites in the 
vicinity. Burial ~ounds may be located on. the hilltops and bluffs overlooking 
the major tributanes that bound each area. Prehistoric habitation sites could be 
present on benches and the terraces of the small creeks that flow through each 
project area. Several historic fannsteads are also located in the areas selected for 



possible coal disposal sites. A Phase I archaeological survey of the project area is 
required to locate potentially significant archaeological resources. Guidelines and 
infonnation for survey are available from our office upon request. 

At this time, we recommend that the permit be denied and we request a 
conference to discuss the effects to archaeological resources within the permit 
area. We also recommend that, if the Phase I survey is not undertaken, that the 
pexmit be conditioned to require that archaeological investigations be conducted if 
sites are discovered after the mining permit is issued. We also request that you 
provide us with written justification for your decision if you decide not to require 
the Phase I survey. 

If you need further infonnation regarding this project, please contact Chan 
Funk at (717) 772-0924. If you need further information regarding archaeological 
survey, please contact Mark McConaughy at (724) 527-5585 xl03. If you need a 
status only of the reviewed project please call Tina Webber at (717) 705-4036. 

Kurt W. Carr, Chief 
Division of Archaeology & 

Protection 

cc. Consol Pennsyl~a Coal Co., 1800 Washington Road, Pittsburgh, PA 
1~241-1421 
DEP, McMurray District·Mining Office 
Made A. McConaughy 



,,,. ... .. 
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COMMONWEALTH OF PENNSYLVANIA 
OEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WATER QUALITY PROTECTION 
BUREAU OF WATERWAYS ENGINEERING 

SUPPLEMENT NO.1 
PENNSYLVANIA NATURAL DIVERSITY INVENTORY SEARCH FORM 

This (orm provides site information necessary to perform a computer screening (or species of special concern listed 
under the Endangered Species Ad. of 1973, the Wild Resource Conservation Ad., the Pennsylvania Fish and Boat Code 
or the Gam~ Code. Records regarding species of special concem are maintained in a computer data base called the 
·Pennsylvania Natural Diversity Inventory"' (PNOI). This screening represents the most up to date PNOI data and may 
not reflect actual field conditions. Results of this PNDI search are valid (or one year. 

Please .complete the information below, attach an 8Yz· x 11- photocdpy (00 NOT REDUCE) of the portion of the 
U.S.G.S. Quadrangle Map that identifies the project location and outlines the approximate boundaries of the projed and 
mail to the appropriate regional office or the delegated County Conservation Distrid. prior to completing a Chapter 105 
environmental assessment or any other DEP pennit application. (SEE REVERSE Sloe FOR LIST OF OFFICES AND 
ADDRESSES). 

west (lothe left) ......... 3-=-·.;:.;::!~~-=:;· ___ _ 
. . ~ .. : -:: ..... 

INDICATE PROJECT LOCAtION .TO· THE NEAREST ONE 
1ENIH INCH MeAsURING FROM. THE EDGE OF THE MAF 
IMAGE FROM THE LOWER RIGHT CORNER. 

SCREENING RESULTS - Follow the directions of the ~ed block. 

Do No potential conflicts were encounteted during the PNDI computer Screening. Include this. fonn with you 
environmental assessment or permit application submission. . 

o Potential conflicts were resolved with (FASlPNDI staft person on .19 --> Indude this tonn with you 
environmental assessment or pennit application submission. 

o Potential conflicts must be resolved by contacting the following natural resource agencies checked below. Pleas· 
provide a copy of this form along with a brief description of your project to the following agency for consultation an· 
recommendations. 

o Dept. of ConseMIUon and Natural Resources 
Bureau of FOC'estryIF ASlPNDI 
P.O.80JC8552 
Harrisburg. PA 17105 
717.787-3444 

PLEASE CONTACT: 
o Mr.IVtdr~ L Shiels 

PA FISh & Boat Commission 
450 Robinson Lane 
Bellefonte. PA 16823 
814-359-5113 

o Mr. Oerwer A. McOoweIf 
PA Game Commission 
2001 Elmerton Ave. 
Harrisburg. PA 17110-9797 
717.783h8743 . 

Indude this fonn and the agency's written recommendation with your environmental assessment or pennit application 
submission. 



Delano R. Graff. Director 
(814) 359-5154 
FAX: (814) 359-5153 

IN REPLY REFER TO 

SIR# 4782 

KILLAM ASSOCIATES 
Edward M. Davis 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

D~ Mr. Davis: 

Richard A. Snyder. Chief 
(814) 359-5110 

FAX: (814) 359-5153 

COJ\lIJ\lIONWEALTH OF PENNSYLVANIA 
PENNSYLVAL'lIA FISH & BOAT COM~IISSION 

450 Robinson Lane 
Bc!llefonre, PA l6823-9620 

July 14, 2000 

TA e- fc /10 LJ.J '/l,~ ,1\ 94-11 Cl 't'~ 
l.Ut/ f e... p &,f'\' lJ ( ,.,... tel -f 0 f ~ -~ -<-

S t.:r I'l"'e, S .ea, (tlt.-o It C'€et 6, 
t-.i] /4 rV\ 4 SSOc:..d f e<::,~ 

RE: Species Impact Review - Rare, Candidate, nreatened and Endangered Species 
Consol PellDS)'lvania Coal Co. 
Richhill Township, Greene County, Pennsylvania 

,.- I have examined the map accompanying your recent correspondence which shows the location for 

~ 

the proposed above referenced project. 

Presently, hone of the fishes, amphibians or reptiles we list as endangered or threatened are known 0 

to Occur at or in the immediate vicinity of this study area. 

To allow faster processing of Species Impact Reviews (SIRs) in the future, ~e are requesting that 
the attached form be completed and returned to this office together with other relevant project 
information. Please make copies of the attached form and use with all future project reviews. If you have 
received, and in fact are using the new form, disregard the above request Please note that the PFBC 

, conducts Species Impact Re'1ews-only for reptiles, ampbiliiaDS, fishes, and aquatic invertebrates. 
Reviews concerning other natural resources must be submitted to other appropriate agencies. In any 
future correspondence witti tis regarding this specific project, please refer'to the SIR number above. 
Jbank you in advance for your cooperation. 0 

Sincerely, 

~ /. -#"Lc".L 
Andrew L. Shiels, Leader 
Nongame and Endangered Species Unit 

hb 

Ericl. (1) 

E.~ecutive Office· P.O. Box 67000· Harrisburg. PA 17106-7000· (717)657-4518· FAX (717) 657-4549 



COMMONWEALTH OF PENNSYLVANIA 

PENNSYLVANIA 
GAME COrlllMISSION 

Mr. Edward NI. Davis 
Environmental Specialist 
Killam Associates 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

2001 ELMERTON AVENUE 
HARRISaURG. PA 17i 10·9797 

July 20, 2000 

In re: Consol Pennsylvania Coal Company 
Potential coal refuse disposal facility 
Richland Township, Greene County, PA 

Dear Mr. Davis: 

~DMINISi'RATICN .. 
AUTCMOnve .~o 
PACCUREMENT OIVISiCN 
LICENSE :>MSION . 
PERSONNE:.. OIVlSICN 

WILDLIFE MANAGEMENT 
INFORMAnCN & ECUC~TICN 
l.:'W ENFCF.CE~ENT 
L~ND MANAGEMENT 

RE.J.L ESTATE QlVISlo...., 
MANAGEMENT :NF·-:Rt.c;"'C:\I 
S'(S7E~S.. .... . . 

This is in .reference to your letter requesting informati~n relative to the above project. 

7:;-·;ai~94 

;"1i·;S7.20S4 
iI7·;-S7·;-836 

.717.7S7·5529 
.. 717·;-87-6286 
.il ;"·;87.5;-.:0 
;:7·iS7·08~S 

.;-; 7·iS7·0500 

7: ;'.i87·.1076 

We haye completed an office review and determined that except for occasional individuals, 
this project should not affect any endangered or threatened species of bird or mam~ recognized by 
the Pennsylvania Game Commission. 

This response relates only to endangered or threatened species. It does not address other 
concerns of the Pennsylvania Game Commission. It: in the normal review process, it is determined 
that the project may impact critical or unique habitats such as wetlands, wintering areas~ or nesting 
cover~ etc.:. you may be requested to conduct additional studies. 

For your convenience, please find attached:. a coPY. of the United States Department of 
Interiors National Wetlands Inventory Map. Based on a map reconnajS$8llCe of the project area, your 
project may encroach upon wetlands. Any encroachment in wetlands will require permits from the 
Pennsylvania Department ofEnviromnental Resources under the Dam. Safety and Encroachment Act, 
Section 105, and the U.S. Army Corps of Engineers under Section 404 orthe Clean Water Act. 



..;... . 

.:., .... 

IvIr. Edward M. Davis -2- July 20, 2000 

If you have any questions on the above, please contact me directly at 717-783-1728. 

WAC/pfo 

cc: File 
GRC 
Kepler 



, ........ 

United States Department of the Interior 

FISH ApND WILDLlFEd SERVICE 
ennsylvama Fiefd""OffiCe 

315 South Allen Street, Suite 322 
State College, Pennsylvania 16801-4850 

Mr. Edward M. Davis 
Killam.. Associates 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

Dear Mr. Davis: 

June 15, 2000 

. . 
This responds to your letter of May 10, 2000, requesting information about natural resomce areas 
of special concern, and federally listed and proposed species in the vicinity of the proposed coal 
refuse disposal facility to be located in RichhiIl Township, Greene County, Pennsylvania. The 
following comments are provided pursuant to the Fish and Wildlife Coordination Act (48 Stat. 
401, 16 U.S.C. 661 et seq.) and the Endangered Species Act of 1973 (87 Stat. 884, as amended; 
16 U.S.C. 1531 et seq.). 

Except for occasional transient species, no federally' listed or proposed threatened or endangered 
species under our jurisdiction are known to occur within the project impact area. Therefore; no 
biological ass~ent or fmther·Section 7 consultation under the Endangered Species Act will be 
required with the Fish an4 Wtldlife Service. Should project plans change, or if additional 
Uifonnation on listed or proposed species becomes available, tbis determination may be 
reconsidered. A compilation of certain federal status species in Pennsylvania is enclosed for 
your infoIDl8.tio~ . 

Based on our office review of project infoID18tion provided and map reco~ce (ie., County 
Soils maps and/or National Wetland Inventory maps), wetlands may occui- within the boundari~ 
of the proposed project Work in wetlands requires pennits from the Pennsylvania Departmen~ 
ofEnviromnental·Protection (DEP) andlor the Army.Corps ofBngineers (Corps). We suggest 
you contact the DEP and the Corps at the addresses listed below for information on permit 
requirements. 

Pennsylvania Department of 
Environmental Protection 

Division of Rivers and . 
Wetlands Conservation 

P.O. Box 8554 
Harrisburg, PA 17105-8554. 

District Engineer, Pittsburgh 
U.S. Army Corps of Engineers 
Federal Building 
1000 Liberty Avenue 
Pittsburgh, PA 15222 

By copy of this letter, we are infonning these agencies of the proposed project. 



," . ......... 

This response relates only to endangered and threatened species under our jurisdiction and a 
preliminary review for wetlands, based on an office review of the proposed project's location. 
No field inspection of the project area has been conducted by this office. Therefore, we suggest 
contacting a qualified consultant to evaluate your site for potential wetland impacts. 

For information regarding State resources of special concern, including State-listed endangered 
and threatened species, please contact the Pennsylvania Game Commission (birds and mammals; 
State Game Lands), the Pennsylvania Fish and Boat Commission (fish, reptiles, amphibians and 
aquatic invertebrates; trout streams), the Pennsylvania Department of Conservation and Natural 
Resources (PNDI; plants and plant sanctuaries; State Forests; State Parks; Natural Areas; State 
Wild and Scenic Rivers) and the Department of Environmental Protection (Special Protection 
Watersheds;' Wetlands). . ' 

If we can be of further assistance, please contact Michael McCarthy of my staff at 
814-234-4090. 

Enclosure 

2 



3930-PM-WM0017A 212001 COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

and 
U.S. ARMY CORPS OF ENGINEERS 

ENVIRONMENTAL ASSESSMENT FORM (E.A. Form) 

PART 1 - RESOURCE IDENTIFICATION 

1. Indicate water resources which exist on the project site. 

Name of streams(s) and/or body of water (including wetlands) Unnamed tributaries to Enlow 

Fork' see Module 15 of the Coal Refuse Disposal Permit Application 

Size of body of water (in acres) See Modules 15.1.a and 15.4.c 

Wetland - If wetlands are present at the project site, provide the following information relative ~~~~~~ 
to the person(s) or organization performing the wetland identification, delineation and related 
work: 

Dale E. Pike. Ph.D and Bradford B. Owen. Jr .. Ph.D 
Name 

Pike Environmental Consulting 
Organization/Company 

784 Crayne Runs Road 

Address 

Waynesburg, Pa 15370-2766 

724-627-9691 
Telephone 

QUALIFICATIONS 

See attached Resumes for Dale E. Pike, Ph.D and Bradford B. Owen. Jr .. Ph.D. 

If wetlands are present, attach a copy of the wetland delineation report identified and labeled as 
Enclosure A. Include all field data sheets, denote the size (in acres) of the wetland. If this 
information details any physical information or features not shown in, the "site plan" please attach 
additional plans which illustrate these features. Refer to Attachments 15. 1 and 15.5 of Module 
15 of the Coal Refuse Disposal Permit Appfication 

-1 -

Enclosure A 



3930-PM·WM0017A 212001 ENVIRONMENTAL ASSESSMENT FORM, continued 

PART 1 - RESOURCE IDENTIFICATION (continued) YES NO 

2. Is the site located within or adiacent to anx of the following? Please mark either the "xes" 
or "no" column for each guestion. 

A. National, state or local park, forest or recreation area 0 181 
B. Natural, wild, or wilderness area 0 181 
C. National natural landmark 0 181 
D. National wildlife refuge, or Federal, state, local or private wildlife or plant sanctuaries D 181 
E. State Game Lands D 181 
F. Areas identified as prime farmland D 181 

If not included in the permit application package, please attach a map (e.g. 1 :2400 scale or ENCLOSURE 
greater) indicating the location of the project, all water resources and the features identified B 
above. Label the map as Enclosure B. 

3. Is the water resource listed as stocked waters by the Pennsylvania Fish and Boat Commission? D 181 
4. Is the water resource designated as a wild trout stream by the Pennsylvania Fish and Boat D 181 

Commission? 

5. Is the water resource listed as High Quality or Exceptional Value in Title 25 Pa. Code 0 181 
Chapter 93? 

Indicate the stream classification found in Chapter 93. 

Classification - Warm Water Fishery" 

6. Is the water resource designated as a National Wild or Scenic River or as part of the D 181 
Commonwealth's Scenic Rivers System or classified as priority 1-A for inclusion in the system? 

7. Is the water resource part of or located along a private or public water supply? D 181 
(IF COMPLETING A SMALL PROJECT APPLICATION ADVANCE TO PART 3) 

8. Provide a written narrative, identified and labeled as "Enclosure C - Description of Aquatic 
Habitat," discussing the following ecological functions: Refer to Module 15 Attachment 15. 1 of E 
the Coal Refuse Disposal Permit Application, Volume 2. 

N 
A. Aquatic habitats including: 

C 
(1) Food chain production 

L 
(2) General habitat 0 

a. Nesting e. Migration 
b. Spawning f. Feeding S 

c. Rearing g. Escape Cover U 
d. Resting h. Other R 

(3) Habitat for threatened and endangered plant and animal species (Discuss results of 
E Supplement Form #1 ) 

(4) Environmental Study Areas 
C a. Sanctuaries 

b. Refuges 

(5) If project proposes a stream relocation, a stream enclosure, or dredging, provide a 
description of the instream macro invertebrate community. 

-2-



3930-PM-WM0017 A 212001 ENVIRONMENTAL ASSESSMENT FORM, continued 

PART 1 - RESOURCE IDENTIFICATION (continued) 

B. Water Quantity and Streamflow See Module B.4A and Module 15 Attachment 15.1 E 

of the Coal Refuse Disposal Permit Application, Volumes 1 & 2. N 

(1 ) Natural drainage patterns C 

(2) Flushing characteristics L 

(3) Current patterns 
0 

(4) Groundwater discharge for baseflow 
S 

U 
(5) Natural recharge area for ground and surface waters 

R 
(6) Storm and floodwater storage and control 

E 
C. Water Quality See Module B.4A and Module 15 Attachment 15.1 of the Coal Refuse 

Disposal Permit Application, Volumes 1 & 2 . 
C 

(1 ) Preventing Pollution 

(2) Sedimentation control and patterns 

(3) Salinity distribution 

(4) Natural water filtration Description 
D. Recreation This site is privately owned and not used for recreation. of 

(1 ) Game Species Aquatic 
(2) Non Game Species Habitat 
(3) Fishing 

(4) Hiking 

(5) Observation (plantlwildlife) 

(6) Other 

E. Upstream and Downstream Property NIA-no U.S. property & D.S. is a culvert under the railroad. 

F. Other Environmental Factors Determined by Site Investigation None 

PART 2 - PROJECT DESCRIPTION 

9. Project Impacts 

For impacts to regulated waters of the Commonwealth, answer fully, completely and in detail the E 
following questions; attach and label as Enclosure D. N 

C 

A. Discuss the impacts on: Not applicable. No impacts. L 
0 

(1 ) National, state or local park, forest or recreation area S 
(2) Natural, wild, or wilderness area U 

R 
(3) National, state, or local historic site E 
(4) National natural landmark 

(5) National wildlife refuge 
D 

(6) Cultural or archaeological landmarks 

(7) State Game Lands 

-3-



3930-PM-WM0017 A 212001 ENVIRONMENTAL ASSESSMENT FORM, continued 

PART 2 - PROJECT DESCRIPTION (continued) 

(8) Federal, state, local or private plant or wildlife sanctuaries 

(9) Areas identified as prime farmland 

B. Discuss the environmental impacts on: 

(1 ) Aquatic habitats including: See Module 15.2c & Module 15 Attachments 15.1 and 15.5 of 

the Coal Refuse Disposal Permit Application, Volume 2. 

a. Food Chain production 

b. General habitat 
(1 ) Nesting (5) Migration 
(2) Spawning (6) Feeding 
(3) Rearing (7) Escape Cover 
(4) Resting (8) Other 

c. Habitat for threatened and endangered plant and animal species 
E 

d. Environmental Study Areas N 
(1 ) Sanctuaries C 
(2) Refuges 

(2) Water Quantity and Streamflow See Module 15. 1 g & Module 8.5 of the Coal Refuse 
L 

Disposal Permit Application, Volumes 1 & 2 .. 0 

a. Natural drainage patterns S 

b. Flushing characteristics U 
c. Current patterns R 
d. Groundwater discharge for baseflow E 
e. Natural recharge area for ground and surface waters 

f. Storm and floodwater storage and control 

(3) Water Quality See Module 15.1 g & Module 8.5 of the Coal Refuse Disposal Permit 
D 

Application, Volumes 1 & 2. 
Project 

a. Preventing Pollution Impacts 
b. Sedimentation control and patterns 

c. Salinity distribution 

d. Natural water filtration 

(4) Recreation The site is privately owned and not used for recreation. 

a. Game Species 

b. Non Game Species 

c. Fishing 

d. Hiking 

e. Observation (wildlife) 

f. Other 

(5) Upstream and downstream property See Modules 8.5 and 15.4e of the Coal 

Refuse Disposal Permit Application, Volumes 1 & 2 .. 

(6) Other Environmental Factors None 

-4-



3930-PM-WM0017A 212001 ENVIRONMENTAL ASSESSMENT FORM, continued 

PART 2 - PROJECT DESCRIPTION (continued) 

C. Identify all environmental impacts on other adjacent land and water resources associated with 
the construction, modification or operation of the dam, reservoir, water obstruction, or 
encroachment in the area of the project See Modules 8.5 and 15. 

D. Identify and evaluate the potential cumulative environmental impacts of this project and other 
potential or existing projects like it. and the impacts that may result through numerous 
piecemeal changes to the resource. See Modules 8.5 and 15.46. 

E. Identify and describe all other dams, water obstructions or encroachments which mayor will be 
needed, in addition to those described in this Application, to fulfill the purpose of the current 
project. 

PART 3 - CERTIFICATION 

E 
N 
C 
L 
o 
S 
U 
R 
E 

D 

I certify that the above statements, attachments induding those labeled and identified as Enclosures, 
and all condusions are true, conect, and based upon current environmental principles and science, to 
the best of my knowledge and belief. 

Oo.iD 8. ~~ 

~#~~ 
Sigraure d Persa1 CompIeIiag 

the EnviUi.aadal Assessment Fcxm 

:J~. ?~J aoo~ 

~n, .z~ ;2od7.. 

The Department may waive a specific information requirement in 'Miting, at the request of the Applicant. during 
the pre-application revieYI process if the Department determines that specific information is not necessary to 
review the application. 

-5-



COAL REFUSE DISPOSAL 
PERMIT APPLICATION 

For 
Bailey Central Mine Complex' 

Coal Refuse Disposal Areas No.3 and No.4 
And 

Sedimentation Pond 
Greene County, Pennsylvania 

VOLUMEl 

Prepared for 

Consol Pennsylvania Coal Company 
Pittsburgh, Pennsylvania 

March 2002 

24379-000-0000 

Prepared by 

, aker 

Michael Baker Jr., Inc. 
Coraopolis, Pennsylvania 



CONSOL PENNSYL VANIA COAL COMPANY 
BAILEY CENTRAL MINE COMPLEX 

COAL REFUSE DISPOSAL AREAS NO.3 AND NO.4 

COAL REFUSE DISPOSAL PERMIT APPLICATION 

Module 1 
Module 2 
Module 3 
Module 4 
Module 5 
Module 6 
Module 7 
Module 8 
Module 9 
Module 10 
Module 11 
Module 12 
Module 13 
Module 14 

Module 15 
Module 16 
Module 17 
Module 18 
Module 19 
Module 20 
Module 21 

CONTENTS 

VOLUMEl 

Application 
General Information 
Ownership/Compliance Information 
Areas Where Mining is Prohibited or Restricted 
Property InterestslRight of Entry 
Environmental Resource Maps 
Geologic Information 
Hydrology 
Operation Maps - Surface Activity Sites 
Operation Plan 
Erosion and Sedimentation Controls 
Treatment Systems 
Impoundments 
Liners 

VOLUME 2 

Streams/W etlands 
Air Pollution and Noise Control 
SoilslPrime Farmland 
Land U selReclamationlFish and Wildlife 
Reclamation Schedule and Cost Information 
Coal Refuse/Coal Ash - Sources and Properties 
Coal Refuse Construction Plans 
Exhibit 21.1 Design Report 

VOLUME 3 AND 4 

Appendix A - Drawings 



Module 24 
Module 28 

VOLUME 5 

Appendix B - Technical Specifications 
Appendix C - Operations and Maintenance Manual 
Appendix D - Test Boring Records, Test Pit Records, and Field 

Permeability Test Results 
Appendix E - Laboratory Test Results 
Appendix F - P ADEP Module 7 - Geological Infonnation 

VOLUME 6, 7 AND 8 

Appendix G - Calculations 
Special Protection Waters 
Blasting Plan 



5600·PM·MR0324 Rev. 4/2001 DEP USE ONLY 

Date Received 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF MINING AND RECLAMATION 

Permit Number 

MODULE 1: APPLICATION FOR BITUMINOUS UNDERGROUND MINE, 
COAL PREPARATION PLANT ANDIOR COAL REFUSE DISPOSAL AREA 

Before completing this form, read the step-by-step instructions provided with this Permit Application Package. 

SECTION A. PROJECT INFORMATION 
Operation Name: Bailey Central Mine Complex Coal Refuse Permit No. (existing site): 

Disposal Areas No. 3 and No. 4 

SECTION B. APPLICANT INFORMATION 
Applicant Name Applicant Type 

Consol Pennsylvania Coal Company (CPCC) 0 Individual 

0 PA Corporation 

Mailing Address ~ Non-PA Corporation 

1800 Washington Road 0 General Partnership 

(Street # and Name or P.O. Box) 0 Limited Partnership 

0 Municipality 

Pittsburgh PA. 15241-1421 0 Other 

(City) (State) (Zip Code + Four) 0 Pending 
- VOLUNTARY -

412-831-4000 412-831-4513 25-1402386 4305 
(Telephone #) (FAX#) (Social Security Number) (Federal Tax ID #) Mining Operators License #) 

(if individual) 

Application Contact Type of Mining Activity 

Pachter Jonathan M 0 Underground Mine 

(Last Name) (First Name) (MI) (Social Security #) D Coal Preparation 
Voluntary ~ Refuse Disposal 

Manager, Environmental Permits D Refuse Reprocessing 

(Title) Yes No 
Mailing Address Blasting Anticipated 181 0 

1800 Washington Road 

(Street # and Name or P.O. Box) 

Pittsburgh PA. 15241-1421 

(City) (State) (Zip Code + Four) 

Application Type 

o New Permit ~ Permit Revision D Permit Transfer o Renewal 

SECTION C. SITE INFORMATION 

Location of Operation - for underground mines provide main portal location 

County(ies) Municipality(ies) County Code 

Greene Richhill Township 30 

Greene Gray Township 30 

1 - 1 



5600-PM-MR0324 Rev. 4/2001 

SECTION C. (continued) 

U.S.G.S. Map Name(s) Wind Ridge, PA and Rogersville, PA 

Map Coordinates (center of proposed permit area) (center of main portal for underground mines) 

Latitude 39° 57' 45" Longitude 80° 23' 15" 

Name(s) of receiving stream(s)/Chapter 93 Classification 

Unnamed tributaries of Enlow Fork / WWF 

MSHA Mine 1.0. No. (include date of issuance) 36-07230 

Site Contact 

Suter Edward F 
(Last Name) (First Name) (Mi) 

Environmental Engineer 

(Title) 

Mailing Address 

Consol Pennsylvania Coal Company, P. O. Box 355 

(Street # and Name or P.O. Box) 

Eighty - Four PA 15330 

(City) (State) (Zip Code + Four) 

edsuter@conso/energy.com (724) 206-2034 Ext. 724-206-2007 

(E-mail) (Telephone #) (FAX #) 

Extent of Mining 

Coal Preparation Activity Area acres 

Coal Refuse Disposal Area 373.0 acres 

Support Area - Disposal/Reprocessing 183.6 acres 

Coal Refuse Reprocessing Area acres 
556.6 I Total acres 

Underground Mines: 

Underground Permit Area acres 

Subsidence Control Plan Area acres 

Surface Activity Sites (List Individually with Site Area Acreage) acres 

acres 

acres 

acres 

acres 

acres 

Total acres 

SECTION D. PERMIT COORDINATION 
1. If coal processing activities are proposed, will the total amount of coal processed be equal to or greater than Yes 0 NoD 

200 tons/day? Not applicable. No coal processing activities are proposed. 

2. Will underground tanks for storage of fuel or chemicals be located within the proposed permit area? Yes 0 No f.8I 
Not applicable. No underground fuel or storage tanks are proposed with this application. 

1 - 2 



5600-PM-MR0324 Rev. 412001 

SECTION E. APPLICATION FEE 

Application Fee (make check payable to "Commonwealth of Pennsylvania") 

I8J $ 250 NPDES ($250) 

D $ Mining activity (underground and/or coal preparation) ($250) 

[81 

I8J 
D 

$ 5566 

$350 

$ 

Refuse Disposal ($500 + $10 acre for every acre over 50) 

Stream Enclosure ($350/enclosure) 

Stream Channel Change ($300/change) 

D $ Bridge, water obstruction or encroachment in a stream or f100dway with a drainage area larger than 100 acres 
($200 each) 

D $ Small project as defined in 25 Pa Code Section 105.1 ($100 each) 

D $ Dam with contributing drainage area of 100 acres or more, maximum water depth of 15 feet or more at maximum 
storage elevation or maximum impounding capacity of 50 acre-feet or more ($1,500/dam) 

I8J $ 6166 Total Application Fee 

SECTION F. CONSULTANT (if more than one consultant prepared this application provide information on separate 
sheets) 

Refer to Section F Attachment for additional consultants. 

Stewart Michele 
(Last Name) (First Name) 

Engineering Manager Michael Baker Jr., Inc 

(Title) (Name of Consulting Firm) 

Mailing Address 

Airport Office Park, Bldg. 3, 420 Rouser Road 

Coraopolis 

(City) 

mstewart@mbakercorp.com 

(E-mail) 

(Street # and Name or P.O. Box) 

PA 

(State) 

(412) 269-6022 Ext. 
(Telephone #) 

SECTION G. LAND USE INFORMATION 

15108 

(Zip Code + Four) 

(412) 269-6100 

(FAX#) 

Will the project involve new land development, change the existing use of the land, or change the "footprinf' of 
an existing facility? ...................................................................................................................................................... C8J Yes 

If "yes," respond to the following additional questions. 

1. Is there a municipal comprehensive plan? ........................................................................................................... DYes 

2. Is there a county comprehensive plan? ................................................................................................................ 1:8:1 Yes 

3. Is there a multi-municipal or multi-county comprehensive plan? .......................................................................... DYes 

4. Is the proposed project consistent with these plans? ........................................................................................... C8J Yes 

5. Are there municipal zoning ordinances? ............................................................................................................... DYes 

6. Are there joint municipal zoning ordinances? ....................................................................................................... DYes 

7. Is the proposed project consistent with zoning ordinances? Not applicable; there are no zoning ordinances . .... C8J Yes 

8. Does the proposed project require a change or variance to an existing comprehensive 
plan or zoning ordinances? ................................................................................................................................... DYes 

9. Are any zoning ordinances that are applicable to this project currently subject to any 
type of legal proceeding? ...................................................................................................................................... 0 Yes 

1 - 3 

D No 

181 No 

D No 

181 No 

o No 

181 No 

181 No 

o No 

181 No 

1:8:1 No 



5600-PM-MR0324 Rev. 4/2001 

SECTION G. LAND USE INFORMATION (Continued) 

10. Have you obtained all applicable local zoning and building approvals? None required ................................... [gI Yes 0 No 

11. Will the project involve any of the following: 

• a site under DEP's Land Recycling Program? ............................................................................................ 0 Yes [81 No 

• reclamation or re-mining of a previously mined site? .................................................................................. 0 Yes [gI No 

• a Keystone Opportunity Zone, Select Site or Enterprise Development Area? ............................................ 0 Yes [81 No 

• a Designated Growth Area? ........................................................................................................................ 0 Yes [81 No 

Note: Applicants are encouraged to submit copies of local land use approvals or other evidence of compliance with local 
comprehensive plans and zoning ordinances. 

SECTION H. ADDITIONAL RELATED INFORMATION 

Name and Address of Public Review Office where a copy of this application is on file for public review. (reference Appendix 8 if appropriate) 

Greene County Conservation District 

Greene County Office Building 

93 E. High Street, Room 215 

Waynesburg, PA 15370 

Have you paid all reclamation fees to the Federal Office of Surface Mining Reclamation and Enforcement as required by the Federal 
Surface Mining Control and Reclamation Act of 1977 (30 USC 1232)? Yes [81 No 0 
Provide the following (if applicable to this proposed operation): 

Pre-Application No. 

Small Operator Assistance Program (SOAP) Project No. 

Notice of Intent to Explore No. 

Application Date March 22, 2002 

SECTION I. AFFIDAVIT 

Commonwealth of Pennsylvania, County of Allegheny 

I, Dan R. Baker being duly sworn, according to law, depose 

and say that I (am the applicant) (am an officer or official of the applicant) (have the authority to make this application) and that the 
plans, reports and documents submitted as part of the application are true and correct to the best of my knowledge and belief. I am 
aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment. 

Sworn and Subscribed to Before Me This 

LL 22nd Oayof March 2002 ~g /- -
(month) (year) Signature of Applicant or Responsible Official 

Notarial Seal • fi.«JJ!~ Jonathan M. Pachter, Notary P , .s,A'" ~ Dan R. Baker 
I In .. "", .. Qt (",I;:ai .. T..IT'I ... 

My Commission _.~.'(Y.2002 Name (Typed) 

Member. Pennsylvania Association of Notaries 

President P.O. Box 355, Eighty- Four, PA 15330 
Title and Seal Address 

~. " . ..... 
. " 

...... :. 'l:-

, ' 

-. " 
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Attachment To Section F 

SECTION F. CONSULTANT (if more than one consultant prepared this application provide information on separate 
sheets) 

Pike 

(Last Name) 

PHD 

(Title) 

Mailing Address 

784 Craynes Run Road 

Waynesburg 

(City) 

pikenviron@aJltel.net 

(E-mail) 

Dale 

(First Name) 

Pike Environmental Consulting 

(Name of Consulting Firm) 

(Street # and Name or P.O. Box) 

PA 

(State) 

(724) 627-9691 

(Telephone #) 

Ext. 

15370-2766 

(Zip Code + Four) 

(724) 852-2394 

(FAX #) 

E 

(MI) 

SECTION F. CONSULTANT (if more than one consultant prepared this application provide information on separate 
sheets) 

Waite 

(Last Name) 

Senior Geologist 

(Title) 

Mailing Address 
11548 Cotton Road 

Meadville 

(City) 

bwaite@moody-s.com 

(E-mail) 

Burt 

(First Name) 

Moody & Associates, Inc. 

(Name of Consulting Firm) 

(Street # and Name or P.O. Box) -----
PA 

(State) 

(814) 724-4970 Ext. 

(Telephone #) 

1 - 5 

16335 

(Zip Code + Four) 

(814) 724-4973 

(FAX #) 

A. 
(MI) 
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Module 2: General Information 

Check those modules included in this application (Submit only those which apply). See Appendix D for modules and 
documents required for permit transfer, name changes and ownership changes. 

Yes No 
I8J D 1 : Application 
I8J D 2: General Information 
I8J D 3: Ownership/Compliance Information 
I8J D 4: Areas Where Mining is Prohibited or Restricted 
I8J D 5: Property Interests/Right of Entry 
I8J D 6: Environmental Resource Maps 
I8J D 7: Geologic Information 
I8J D 8: Hydrology 
I8J D 9: Operations Maps - Surface Activity Sites 
I8J D 10: Operation Plan 
I8J D 11 : Erosion and Sedimentation Controls 
~ D 12: Treatment Systems 
I8J D 13: Impoundments 
I8J D 14: Liners 
I8J D 15: Streams/Wetlands 
~ D 16: Air Pollution and Noise Control 
~ 0 17: Soils/Prime Farmland 
I8J 0 18: Land Use/Reclamation/Fish and Wildlife 
I8J 0 19: Reclamation Schedule and Cost Information 
I8J D 20: Coal Refuse/Coal Ash - Sources and Properties 
I8J 0 21: Coal Refuse Construction Plans 
D [8J 22: Subsidence Control and Underground Mine Maps 
D [gI 23: Mine Open ings 
I8J 0 24: Special Protection Waters 
D [gI 25: Coal Ash Beneficial Use 
D [gI 26: Remining of Areas With Preexisting Pollutional Discharges 
D [gI 27: Sewage Sludge/Coal Ash Beneficial Use 
~ 0 28: Blasting Plan 
D [8J 29: Disposal of Excess Spoil 
D [8J 30: Underground Disposal/Backstowing 
D [gI 31: In Situ Processing 

Has a check, payable to the Commonwealth of Pennsylvania for the proper amount, been included? 

Has the application been properly executed and if a corporation, the corporate seal affixed? 

Is a copy of the public notice attached to this module? (The notice must indicate whether the 
application is for a new permit, permit revision, permit renewal or permit transfer, and specifically 
reference areas to be affected by both surface and underground operations, stream variances, 
stream crossings, stream channel changes, road variances, blasting, fly ash deposition and land 
use changes). Example Public Notices are included in the Instructions as Appendix F (deep mines 
and prep plants) and Appendix G (coal refuse). 

Have arrangements been made to publish public notice of this application? (Proof of publication 
must be submitted to the Department upon completion of the publication requirements). See 
Appendix E of the Instructions for information regarding permit type vs. public notice and proof 
of publication requirements. 

Has documentation been provided indicating that the advertisement requirement of §86.31 (a) 
is in the process of being satisfied? (Intent to publish requirement, 86.70) 

Date of Last 
Module Revision 

1 4/2001 
2 4/2001 
3 4/2001 
4 4/2001 
5 4/2001 
6 4/2001 
7 4/2001 
8 4/2001 
9 4/2001 
10 4/2001 
11 4/2001 
12 4/2001 
13 4/2001 
14 4/2001 
15 4/2001 
16 4/2001 
17 4/2001 
18 4/2001 
19 4/2001 
20 4/2001 
21 4/2001 
22 4/2001 
23 4/2001 
24 4/2001 
25 4/2001 
26 4/2001 
27 4/2001 
28 4/2001 
29 4/2001 
30 4/2001 
31 4/2001 

181 yes Dno 

18I yes Dna 

181 yes Ono 

181 yes D no 

18I yes D no 

I do hereby cer-tify--that this application includes: all of the modules checked above; payment of application fee(s); and all 
other information as noted above. 

Signature of Applicant Ci Responsible Official 

2 - 1 
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PERSON(S) AUTHORIZED BY APPLICANT TO PREPARE THIS APPLICATION 

The application, plans, reports and specifications shall be prepared by a professional engineer, professional geologist or 
registered land surveyor, as appropriate. Certain items, such as; haul road design (87.160, 89.26, 90.134), stream 
channel diversions (87.104, 90.105), dams and impoundments (87.73, 87.112, 90.39, 80.112,89.101), disposal of excess 
spoil (87.131), variance to contouring (87.175), subsidence control plan maps (89.154), and maps, plans, and cross 
sections (90.21, 90.46) require preparation and certification by specific professionals. Please review the appropriate 
sections of Chapters 86-90 to ensure compliance with these certification requirements. 

Registered Professional Engineer 

I, Michele Stewart do hereby certify to the best of my knowledge, information and belief, that the information 
contained in Modules 1 through 6. 9 through 21. 24 and 28 and the accompanying application, plans, specifications and 
reports have been prepared in accordance with accepted practice of engineering, are true and correct, and are in 
accordance with the Rules and Regulations of the Department of Environmental Protection. I further certify that it is within 
my professional expertise 0 verify the corr ctness of the information. I am aware that there are si' enalties for 
submitting false inf the' ility of fine and imprisonment. ",W A 

Signature 

Address 

Telephone No. 

Corao olis, PA, 15108 

(412) 269- 6022 

Registered Professional Geologist 

I, do hereby certify to the best of my knowledge, 
information and belief, that the information contained in Modules and the accompanying application, plans, 
specifications and reports has been prepared in accordance with accepted practice of geology and hydrology, are true and 
correct and are in conformance with the Rules and Regulations of the Department of Environmental Protection. I further 
certify that it is within my professional expertise to verify the correctness of the information. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment. 

Signature 

Address 

Telephone No. 

Registered Professional Land Surveyor 

Professional 
Seal 

I, do hereby certify to the best of my knowledge, 
information and belief, that the information contained in the accompanying application, plans, specifications and reports 
has been prepared in accordance with accepted practice of land surveying and engineering land surveys, are true and 
correct and are in conformance with the Rules and Regulations of the Department of Environmental Protection. I further 
certify that it is within my professional expertise to verify the correctness of the information. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment. 

Signature 

Address 

Telephone No. 

2-2 

Professional 
Seal 
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PERSON(S) AUTHORIZED BY APPLICANT TO PREPARE THIS APPLICATION 

The application, plans, reports and specifications shall be prepared by a professional engineer, professional geologist or 
registered land surveyor, as appropriate. Certain items, such as; haul road design (87.160, 89.26, 90.134), stream 
channel diversions (87.104, 90.105), dams and impoundments (87.73, 87.112, 90.39, 80.112, 89.101), disposal of excess 
spoil (87.131), variance to contouring (87.175), subsidence control plan maps (89.154), and maps, plans, and cross 
sections (90.21, 90.46) require preparation and certification by specific professionals. Please review the appropriate 
sections of Chapters 86-90 to ensure compliance with these certification requirements. 

Registered Professional Engineer 

I, do hereby certify to the best of my knowledge, 
information and belief, that the information contained in Modules ,and the accompanying application, plans, 
specifications and reports have been prepared in accordance with accepted practice of engineering, are true and correct, 
and are in accordance with the Rules and Regulations of the Department of Environmental Protection. I further certify 
that it is within my professional expertise to verify the correctness of the information. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment. 

Signature 

Address 

Telephone No. 

Professional 
Seal 

Registered Professional Geologist 

I, Burt A. Waite do hereby certify to the best of my knowledge, 
information and belief, that the information contained in Modules 7 and 8, and the accompanying application, plans, 
specifications and reports has been prepared in. accordance with accepted practice of geology and hydrology, are true 
and correct and are in conformance with the Rules and Regulations of the Department of Environmental Protection. I 
further certify that it is within my professional expertise to verify the correctness of the information. I am aware that there 
are significant penalties fo bmitting false information, including the possibility of fine and imprisonment. 

~ ..... Signature 

Address 

Telephone No. 

. -
oody and Associates, Inc. '). . ~-. 

... ' Profes-s1onc::! 
11548 Cotton Road . ?' " Sf!aI' 
Meadville, PA 16335 

814-724-4970 .. ;::.: 
'-. 

.-~ ': I 

, .-
. - , 0--.. ~ .~ : ~. 

Registered Professional Land Surveyor 

I, do hereby certify to the best of my knowledge, 
information and belief, that the information contained in the accompanying application, plans, specifications and reports 
has been prepared in accordance with accepted practice of land surveying and engineering land surveys, are true and 
correct and are in conformance with the Rules and Regulations of the Department of Environmental Protection. I further 
certify that it is within my professional expertise to verify the correctness of the information. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment. 

Signature 
Address 

Telephone No. 

2-3 

Professional 
Seal 



PUBLIC NOTICE 

Pursuant to the PENNSYLVANIA CLEAN STREAMS LAW, the PENNSYLVANIA DEPARTMENT 

OF ENVIRONMENTAL PROTECTION Rules and Regulations, the SURFACE MINING 

CONSERVATION and RECLAMATION ACT and the Bituminous Mine Subsidence and Land 

Conservation Act as amended and the COAL REFUSE DISPOSAL CONTROL ACT as amended, 

notice is hereby given that Canso I Pennsylvania Coal Company doing business at 1800 

Washington Road, Pittsburgh, PA has made application to the Pennsylvania Department of 

Environmental Protection to permit a new coal refuse disposal facility for the Bailey Central Mine 

Complex. The new disposal facility is comprised of two coal refuse disposal areas - Coal Refuse 

Disposal Areas NO.3 and NO.4. 

The proposed project will affect approximately 556.6 total acres with 545.6 acres in Richhill 

Township and 11 acres in Gray Township, Greene County, PA. The project site is located 

approximately 3,300 feet south of the intersection of State Routes 4009 (Grinnage Road) and 

4013 (Dog Town Road). The proposed area can be located on the Wind Ridge and Rogersville 

U.S.G.S., 7-1/2 minute series topographic maps. 

The project site encompasses two unnamed tributaries to Enlow Fork beginning at a point 

approximately 450 feet west of the confluence of Enlow Fork and the main unnamed tributary and 

continuing upstream. Consequently, the application includes a request for a variance to encroach 

on 13,198 feet of stream channel. Stream flow will be carried under the proposed disposal areas 

in a rock drain. The rock drain will begin at a point approximately 1300 feet east of the main 

unnamed tributary's confluence with Enlow Fork and will extend upstream through the project site 

through both unnamed tributaries. The remaining 850 feet of stream channel will be used for 

sedimentation pond construction. The proposed operation will discharge surface runoff and 

drainage from the coal refuse disposal areas through the sedimentation pond and into the 

unnamed tributary to Enlow Fork. 

The application includes requests for variances to abandon approximately 6400 feet of State 

Route (S.R.) 4009 (Grinnage Road), 4115 feet of S.R. 4011 (Allen School Road), and 950 feet of 

Township Road T-370 (Fletcher Run Road). These roads cross through the project site between 

a point approximately 3300 feet south of the S.R. 4009/4013 intersection and the S.R. 4011rr-611 

intersection. The application also includes requests for variances to encroach within 100 feet of 

the right of way of remaining sections of S.R. 4009 and T-370 for distances of 100 feet. These 



road variances are needed to facilitate construction and operation of the coal refuse disposal 

areas and sedimentation pond. 

Blasting, if deemed necessary will also be a part of the proposed operation. 

A copy of the application is available for public inspection, and copying for a fee, by appointment 

at the Greene County Conservation District, Greene County Office Building, Room 215, 93 East 

High Street, Waynesburg, PA 15370, and by appointment at the Pennsylvania Department of 

Environmental Protection, McMurray District Mining Office, 3913 Washington Road, McMurray, 

PA 15317. Written comments, objections, or a request for an informal conference may be 

submitted to the Department of Environmental Protection, District Mining Operations, at the above 

address, no later than thirty (30) days following the final publication date of this notice. 

NOTE: To be advertised by the Observer Reporter, Greene County Edition once a week for four 

(4) consecutive weeks. 
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Module 3: Ownership/Compliance Information 

Instructions: Provide the following information on 8% x 11" sheets of paper. Attach the page(s) to this module and 
identify as Exhibit 3: Ownership/Compliance Information. Use number, letter, and heading to identify 
information. 

Note: If the applicant is currently a licensed mine operator or has submitted an application for a mine operator's 
license to the Department, provide only information concerning coal ownership, contractors, compliance 
on Federal mining permits, and violation history on mining permits outside Pennsylvania. The general 
ownership information outlined in 3.1 and the compliance information regarding mining permits within 
Pennsylvania will be generated from the information on file with the Department (in eFACTS) for licensed 
mine operators. 

Consol Pennsylvania Coal Company is a PA licensed mine operator with license number 4305. 

3.1 Ownership Interest. Identify whether the applicant is a single proprietorship, corporation, partnership, 
association, or other business entity. For businesses other than single proprietorships provide the following: 

Not required. See note above. 

a) names, social security number (voluntary), employer identification number and addresses of every officer, 
partner, associate, director, or other person performing a function similar to a director of the applicant; 

b) name, social security number (voluntary), employer identification number and address of any person who is a 
principal shareholder of the applicant; (Note: A principal shareholder is any person who is the legal owner of 
ten percent or more of any class of voting stOCk). 

c) names under which the applicant, partner, or principal shareholder previously operated a coal mining 
operation in Pennsylvania and the United States within the five years preceding the date of this application. 

d) name, social security number (VOluntary), employer identification number of the following persons: 

person having the ability to commit the financial or real property assets or working resources of an 
entity. 

person contrOlling or owning the coal to be mined under the proposed permit under a lease, sublease or 
other contact, and having the right to receive the coal after mining or having authority to determine the 
manner in which the proposed coal mining activity is conducted. 

person who is another relationship with the permit applicant which gives the person authority directly or 
indirectly to determine the manner in which the proposed coal mining activity is to be conducted. 

person who owns or controls the persons specified in Module 3, Section 3.1, either directly or indirectly. 

e) for each person listed in 3.1 a) through d), provide the following: title of person's position, date position or 
stock ownership was assumed, date of departure from position (if applicable, percentage of ownership, 
location within organizational structure, relationship to the applicant. 

3.2 Contractor. If a contractor will be conducting the operation provide the name, address and telephone number of 
the contractor and if the contractor is a business entity other than a single proprietor, provide the names and 
addresses of the respective principals, officers, and resident agents. 

Not applicable. Consol Pennsylvania Coal Company will conduct its own operations. 

3.3 Permit Interests. Identify by permit or application number and regulatory authority any current or previous coal 
mining permits in Pennsylvania and the United States held by the applicant for the five-year period immediately 
preceding this application and of any pending permit application to conduct coal mining activities in the United 
States. 

Not required. See note above. 

3.4 Related Entity Information. List the names of entities who own or control the applicant or who are owned or 
controlled by the applicant. Provide the following for each: employer ID number, federal and state permit 
numbers, MSHA numbers (include date of issuance), application numbers for pending mining permits, name, 
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address, social security number (voluntary) and employer 10 number of every officer, partner, associate, principal 
shareholder, director or other person performing a function similar to director. Also, for each person listed in 3.1 a) 
through d) and 3.2 who is, or has been, associated with another entity as an owner or controller within the five
year period preceding the date of this application, provide the following: name of each entity they were/are 
associated with, employer ID number, federal and state permit numbers, MSHA numbers (with date of issuance) 

Not applicable. No entities own or control the applicant. 

3.5 Compliance. Identify any State or Federal mining permit or bond in the last five-year period prior to the date of 
submission of this application that the applicant, person owned or controlled by the applicant, person who owns or 
control the applicant, or any related party had suspended, revoked or forfeited. (Note: Any related party is any 
partner, associate, officer, parent corporation, subsidiary corporation, affiliate or persons under common control 
with the applicant, contractor or SUbcontractor.) Identify the suspension, revocation, or forfeiture by: 

a) identification number and date of the issuance of the permit or date and amount of bond or similar security; 

b) identification of the authority that suspended or revoked a permit or forfeited a bond and the stated reason 
for that action; 

c) the current status of the permit, bond or similar security involved; 

d) the date, location, and type of any administrative or judicial proceedings initiated concerning the suspension, 
revocation, or forfeiture; and 

e) the current status of these proceedings. 

Not applicable. There are no State or Federal mining permits or bonds in the last five years prior to the date of the 
submission of this application that the applicant, person owned or controlled by the applicant, person who owns or 
control the applicant, or any related party has suspended, revoked or forfeited. 

3.6 Violation History. List each violation for which the applicant, related party, person owned or controlled by the 
applicant, or person who owns or controls the applicant, has been found responsible in any adjudicated 
proceeding, agreement, consent order or decree, or which resulted in a cease order or an assessment of a civil 
penalty notice received by the applicant in connection with any coal mining activities during the three-year period 
prior to the date of application. Only list the violations of the Surface Mining Conservation and Reclamation Act, 
Air Pollution Control Act, Clean Streams Law, Coal Refuse Disposal Control Act, Article IX-A of the Administrative 
Code of 1929, Bituminous Mine Subsidence and Land Conservation Act, Dam Safety and Encroachments Act, 
Solid Waste Management Act, or the Federal Surface Mining Control and Reclamation Act of 1977 and any law, 
rule or regulation of any department or agency of the United States or of any state in the United States pertaining 
to environmental protection. For each violation notice, provide the following: 

a) the date of issuance and identity of the appropriate regulatory authority, department, or agency; 

b) permit number, compliance order number and a brief description of the particular violation; 

c) the date, location, and type of any administrative or judicial proceedings initiated concerning the violation; 

d) the current status of the violation; and 

e) the actions, if any, taken by the applicant to abate the violation, and proof which is satisfactory to the 
regulatory authority, department, or agency which has jurisdiction over such violation that the violation has 
been corrected, or is in the process of being corrected. 

The applicant's violation history is provided as Exhibit 3.6. 
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Module 4: Areas Where Mining is Prohibited or Restricted 

4.1 Will surface mining activities be conducted within any of the following areas? 

Yes 
D 
o 
D 
D 
D 
D 
D 
D 

areas which have been designated unsuitable for mining 
areas included in a petition, which has been accepted for review by the Department, for designation 
as unsuitable for mining 
Federal Wild and Scenic Rivers System, including study rivers 
National System of Trails 
300 feet of any public building, school, church, community or institutional building or public park 
100 feet of a cemetery or Indian burial ground 
National Recreation Areas 
National Park 

4.2 Identify any of the following which overlie the mine plan or lie within 1,000 feet of a surface mining activity: (show 
the location on maps in Modules 6.2, 6.3, 9.1, and 18.1) 

Yes 
D 
D o 
D o o 
o o 
o 

Allegheny National Forest 
public park 
any cultural and historic resources listed on or eligible for inclusion on the National Register of 
Historic Places 
known archaeological sites. Describe the site _______ _ 
State Park 
State Forest 
State Game Land 
Pennsylvania Scenic Rivers System 
State Wilderness Area 

Attach a completed Cultural Resources Notice for each surface mining activity site to be disturbed under this permit 
or revision. Include the certified mail return receipt as proof of submission to PA Historical and Museum 
Commission. 

Pennsylvania Historical and Museum Commission has requested that a Phase I archaeological survey of the project 
area be performed to locate potentially significant archaeological resources. Refer to Attachment 4.2 at the end of 
this module. The Phase I study will be done during the permit review process and will be included as part of this 
permit submittal prior to permit approval. 

4.3 If any surface mining activities are to be conducted within 300 feet from any occupied dwelling, attach the notarized 
written waiver of the current owner consenting to surface mining activities closer than 300 feet. Otherwise, show the 
area as a restricted zone on maps in Module 9.1. (Note that a waiver is not required if the only part of the mining 
operation within 300 feet is a haul road or access road which connects with an existing public road on the side of the 
public road opposite the dwelling.) 

One occupied dwelling is located within 300 feet of the proposed surface mining activities. epee owns the dwelling 
so a waiver is not provided. 

4.4 Public Roads. If surface mining activities are proposed to be conducted within 100 feet of the outside right of way of 
a public road or a relocation of a public road is proposed, provide the following information: (Note: if the initial 
newspaper advertisement does not contain notice of the variance, attach the proof of publication for advertisement 
of the variance). 
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a) The name and section of public road involved. 

Permission will be obtained to abandon the following public roads to accommodate proposed coal refuse 
disposal site activities: 

Road Location Approx 
Length (LF) 

SR4009 Section between the Railroad {located 5900 
(Grinnage Rd) -3100 LF S of the SR 4009/4013 

intersection) and SR 4011 

SR4009 Section immediately south of SR 4011 500 
(Grinnage Rd) (within permit boundary) 

SR 4011 From its intersection with SR 4009 to 4115 
(Allen School Rd) its end at T-611 

T-370 Section immediately south of SR 4011 950 
(Fletcher Run Rd) 

A variance to encroach within 100 feet of the right of way of the following public roads is requested to 
accommodate proposed coal refuse disposal activities: 

Road Location Approx 
Length (LF) 

SR4009 Section immediately south of the 100 
(Grinnage Rd) section to be abandoned (adjacent to 

the permit boundary) 

T-370 Section immediately south of the 100 
(Fletcher Run Rd) section to be abandoned (adjacent to 

the permit boundary) 

b) A description of the activities to be conducted. 

The proposed work will consist of grading, excavation and embankment construction necessary to construct 
the sedimentation pond and haul/access roads and to prepare the site for receipt of coal refuse as shown on 
the Module 21 drawings. Work also will consist of coal refuse disposal operations associated with 
development of the slurry impoundment and coarse coal refuse disposal area. 

Written approval from the government agency having jurisdiction over the road. 

The variance and abandonment approvals will be provided as Attachment 4.4 when received and prior to 
permit approval. 

4.5 Streams. 

a) Is the proposed permit area (including underground and surface areas) within a watershed deSignated as 
"High Quality Waters" pursuant to 25 Pa. Code Chapter 93? (Complete Module 24 if there will be a discharge 
to the High Quality Water) 181 Yes D No 

The proposed operation will encroach within the Fletcher Run watershed which is designated as High Quality 
Waters. However, proposed activities will have not have a point source discharge to the stream. Refer to 
Module 24 of this application. 

b) Will surface mining activities be conducted within 100 feet of any intermittent or perennial stream? (If yes, 
complete Module 15) [81 Yes 0 No See Module 15 of this application. 
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4.6 Public Parks and Historic Places. For each category marked "yes" in section 4.2 and any publicly owned park that 
may be adversely affected by proposed underground or surface mining activities, describe the measures to be used to 
prevent or minimize these impacts. 

As mentioned above a Phase I archaeological survey of the project area will be performed to locate potentially 
significant archaeological resources. 
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ATTACHMENT 4.2 

HISTORICAL DETERMINATION 



Commonwealth of Pennsylvania 
Pennsylvania Historical and Museum Commission 

Bureau for Historic Preservation 
Post Office Box 1026 

Harrisburg, Pennsylvania 17108-1026 

MaY,4, 2000 

TO EXPEDITE REVIEW USE 
BHP REFERENCE NUMBER 

eX' 4 -s7Q- tJoo--OO( 

- A!?xo/ 

Gregory P. Hynes, P.E. 
Michael Baker Jr., Inc. 
Box 280, 4301 Dutch Ridge Road 
Beaver, PA 15009-0280 

Dear Mr. Hynes: 

Re: File No. ER 98-2131-042-B 
COAL, Consol Pennsylvania Coal 
Company, Coal Refuse Disposal 
Site Selection, Bailey Central 
Preparation ~lant, Greene & 
Washington Counties 

The Bureau for Historic Preservation has reviewed the 
above named project under the authority of the 
Environmental Rights amendment, Article 1, Section 27 of 
the Pennsylvania Constitution and the Pennsylvania History 
Code, 37 Pa. Cons. Stat. Section 500 et seq. (1988), and in 
accordance with relevant Federal legislation. This 
legislation includes Sect~on 106 of the Nation~l,Historic 
Preservation Act of 1966, as amended in 1980 and 1992, the 
regulations -(36 eFR Part 800) of the Advisory Council on 
Historic Preservation, the Surface Mining Control and 
Reclamation Act, and OSMls ,regulations. This review 
includes comments on the project1s potential effect on both 
historic and archaeological resources. 

There is a high probability that prehistoric and 
historic archaeological resources are located in the 
project area"and may be affected by this project. We are 
unable to proceed with our review until our field 
archaeologist, Mark McConaughy, conducts a field check of 
the project area. The information submitted to us will be 
forwarded onto Mr. McConaughy. We will complete our review 
upon receipt of the field archaeologist's comments. Call 
Mr. McConaughy to make an appointment for a field visit. 
It is our recommendation that the permit should not be 
issued until this review is completed. 



Page 2 
May 4, 2000 
Gregory P. Hynes, P.E. 

Your request does not include sufficient information. 
We are unable to proceed with our review for historic 
structures until the information on the attached form is 
provided. 

If you need further information in this matter please 
consult' Chan Fui1.k at (717) 772-0924. If you need further 
information regarding archaeological survey please contact 
Mark McConaughy at (724) 527-5585. If you need further 
information concerning historic structures please counsult 
Susan Zacher at (717) 783-9920. If you need a status only 
of the reviewed project please call Tina Webber at 
(717) 705-4036. 

I~~ 
Kurt w. carr, Chief 
Division of Archaeology & 
Protection 

Cc: Consol Pennsylvania Coal Co., 1800 Washington Road, 
Pittsburgh, PA 15241-1421 

DEP, McMurray District Mining Office 
Mark McConaughy 
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Commonwealth of Pennsylvania 
Pennsylvania Historical and Museum Commission 

Bureau for Historic Preservation 
Post Office Box 1026 

Harrisburg, Pennsylvania 17108-1026 

June 2, 2000 

Gregory P. Hynes, P.E. 
Michael Baker Jr., Inc. 
Box 280,4301 Dutch Ridge Road TO EXPEO!TE R~\I!E\;V USE 
Beaver, PA 15009-0280 L...'~ P:::.:· .~. <:.:.:'~\-,~ i~U:Vid=R 

Dear Mr. Hynes: 

Re: File No. ER 1998-2131-042-C 
COAL, Consol Pennsylvania Coal 
Company, Coal Refuse Disposal 
Site Selection, Bailey Central 
,Preparation Plant, Gray and 
East ~ind1ey Twps., Green & 
Washington Counties· " 

'The Bureau fqr' HiStoric' P.I:eseivation haS reviewed the above named 
project under the authority. of the EnV.iromiiental RightS amendment, Article 1, 
Section 27 of the PennSylvania Constitution and the Pennsylvania History Code, 
37 Pa.'Cons. Stat. Section SOO et~. (1988), and in accordance with relevant 
Federal legislation. This. legislation incltides Section 106 of the National Historic 
Preservation Act of 1966, as amended in 1980 and 1992, the regulations (36' CFR 
Part 800) of the Advisory Council on Historic Preservation, the Surface Mining 
.Control and Reclamation Act, and OSM's regulations. this review includes 
comments on the project's potential effect on both historic and archaeological 
resources. 

Based on a site visit on May 30, 2000, by Mark McConaughy of our staff, 
there is a high probability that significant archaeological sites are located in all 
five proposed project areas and could be adversely affected by project activities. 
Although there are no recorded archaeological sites within the project boundaries, 
the soil type, topographic setting, slope directj.9D, and distance to water of the 
project area are similar to, the settings ~fIaiown archaeological sites in the 
vicinity. Burial mounds may be located on, the hilltops and bluffs overlooking 
the major tributartes that bound each area. Prehistoric habitation sites could be 
present on benches and the terraces of the small creeks that flow through each 
project area. Several historic fannsteads are also located in the areas selected for 



possible coal disposal sites. A Phase I archaeological survey of the project area is 
required to locate potentially significant archaeological resources. Guidelines and 
information for survey are available from our office upon request. 

At this time, we recommend that the pennit be denied and we request a 
conference to discuss the effects to archaeological resources within the pennit 
area. We also recommend that, if the Phase I survey is not undertaken, that the 
pennit be conditioned to require that archaeological investigations be conducted if 
sites are discovered after the mining pennit is issued. We also request that you 
provide us with written justification for your decision if you decide not to require 
the Phase I survey. 

If you need further information regarding this project, please contact Chan 
Funk at (717) 772-0924. If you need further information regarding archaeological 
survey, please contact Mark McConaughy at (724) 527-5585 xl03. If you need a 
status only of the reviewed project please call Tina Webber at (711) 705-4036. 

Kurt W. Carr, Chief 
Division of Archaeology & 

Protection 

CC. Consol Pennsylv~a Coal Co., 1800 Washington Road, Pittsburgh, PA 
15241-1421 
DEP, McMurray District Mining Office 
Mark A. McConaughy 



ATTACHMENT 4.3 

300' CONSENT WAIVER 



=~~ - ..... ~ CONSOLENERGYTM 

Pennsylvania Department of Environmental Protection 
McMurray District Mining Office 
3913 Washington Road 
McMurray, PA 15317 

RE: Consol Pennsylvania Coal Company 
Bailey Central Mine Complex 
Proposed Coal Refuse Disposal Areas No. 3 and 4 
300' Waiver from a Dwelling 

Gentlemen: 

CON SOL Energy Inc. 
Consol Plaza 

1800 Washington Road 

Pittsburgh. PA 15241-1421 

phone: 412/831-46 79 
fox: 412/831-4513 
e-mail: Jonathanpachter@consolenergy.com 

web: www.consolenergy.com 

March 22, 2002 

As required for the Coal Refuse Disposal Permit Application for the above -referenced facility, 
Consol Pennsylvania Coal Company (CPCC), a subsidiary of CONSOL Energy Inc., hereby 
waives the right and consents to the proposed surface activities to take place within 300 feet of 
the dwelling owned by cpce on Parcel No. 126 on Greene County Tax Map 2210. This 
dwelling and tract are shown on drawings contained in the above-referenced permit application. 
Please feel free to call Jonathan M. Pachter, Manager -Environmental Permits, CONSOL Energy 
Inc., at (412) 831-4679 with any questions regarding this letter. 

Sincerely, 

Dan. R Baker 
President 
Consol Pennsylvania Coal Company 
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Module 5: Property Interests/Right of Entry 

Instruction: Provide the following information on 8~ x 11" sheets of paper. Attach the pages to this module and identify 
as Exhibit 5: Property Interests/Right of Entry. Use question number, letter and heading to identify 
information. 

5.1 Surface Mining Activity Sites. For each parcel of surface land which will be affected by surface mining activities 
provide the following information (identify each parcel and key to the maps in Module 6.2 and 9.1): 

a) site name. 

Bailey Central Mine Complex Coal Refuse Disposal Areas No. 3 and NO.4. 

b) the names and addresses of every legal or equitable owner of record, the holder of record of any leasehold 
interest, and any purchaser of record under a real estate contract. 

The legal owner of record of the proposed project site is: 

Consol Pennsylvania Coal Company 
1800 Washington Road 
Pittsburgh, PA 15241-1421 

c) descriptions of the documents on which the applicant bases the legal right to enter upon the property and 
commence activities, including: 

1) the type of document; 

All property within the proposed permit boundary is owned by Consol Pennsylvania Coal Company. 
This ownership is documented in the deeds listed below at the Greene County Recorder of Deeds 
Office. Refer to the Operations Map, as Exhibit 9. 1 for the property locations. 

2) the date of execution; 

Parcel No. 1001 - 136 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2209 - 142 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2209 - 155 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2209 - 157 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2209 - 158 
Executed October 29, 1981 
Deed Book 655, Page 872 
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Parcel No. 2209 - 159 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2209 - 166 
Executed August 19, 1999 
Deed Book 207, Page 662 

Parcel No. 2209 - 168 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2210- 125A 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2210 - 126 
Executed February 26,2002 
Record Book 251, Page 1098 

Parcel No. 2210- 126A 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2210 - 127 
Executed January 31, 1986 
Record Book 36, Page 962 

Parcel No. 2210 - 127A 
Executed October 29, 1981 
Deed Book 655, Page 872 

Parcel No. 2210 - 128 
Executed October 29, 1981 
Deed Book 655, Page 872 

3) the specific lands to which the document pertains; 

Refer to Item 5. 1 c2 above. 

4) the legal rights claimed by the applicant; 

Consol Pennsylvania Coal Company has the right to enter upon the proposed surface site and perform 
al/ actions necessary to develop the site as proposed with this application and to operate the site as a 
refuse disposal facility. 

5) whether or not the applicant's right of entry is subject of current or pending court litigation. 

There is no current or pending court litigation regarding Consol Pennsylvania Coal Company's' right of 
entry. 

d) the name and address of the owner of each surface and subsurface tract contiguous to the permit boundary of 
the site. 

There are no tracts contiguous to the permit boundary of the proposed site not already listed in Item 5. 1 c2 
above. 

e) the name and address of the owner of each surface and subsurface tract within 1,000 feet of the permit 
boundary. 
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The fol/owing are the names and addresses of each tract owner within 1,000 feet of the proposed permit 
boundary. 

Parcel No. 2210- 121 
Consol Pennsylvania Coal Co. 
1800 Washington Road 
Pittsburgh, PA 15241 

Parcel No. 2210- 124 
Consol Pennsylvania Coal Co. 
1800 Washington Road 
Pittsburgh, PA 15241 

Parcel No. 2209 - 162 
Consol Pennsylvania Coal Co. 
1800 Washington Road 
Pittsburgh, PA 15241 

Parcel No. 2210- 123 
Consol Pennsylvania Coal Co. 
1800 Washington Road 
Pittsburgh, PA 15241 

 
 

 
 

Parcel No. 2210- 123 
Consol Pennsylvania Coal Co. 
1800 Washington Road 
Pittsburgh, PA 15241 

 

5.2 Underground Permit Area. For each coal tract within the area to be mined underground, provide the following 
information (identify each parcel and key to the maps in Module 6.3 and the listing at 22.7): 

a) the names and addresses of every legal or equitable owner of record, the holder of record of any leasehold 
interest, and any purchaser of record under a real estate contract. 

b) descriptions of the documents on which the applicant bases the legal right to enter upon the property and 
commence activities, including: 

1 ) the type of document; 

2) the date of execution; 

3) the specific lands and coal seams to which the document pertains; 

4) the legal rights claimed by the applicant; 

5) whether or not the applicant's right of entry is subject of current or pending court litigation. 

c) the name and address of the owner of the seam to be mined on each subsurface tract contiguous to the 
underground permit boundary. 

Not applicable since no underground mining is proposed with this permit application. 

5.3 Anticipated Permits. Identify any contiguous coal tracts or surface lands for which it is anticipated that individual 
permits for mining will be sought as a result of interest in lands, options or pending bids on interest held or made by 
the applicant. 

No individual mining permits are anticipated for any contiguous coal tracts or surface lands in the future. 

5.4 Structure Inventory. 

Provide the following information for each building which lies within 1000 feet of the boundaries of a surface mining 
activity site, and, if the application is for an underground mine, each building which is located within the subsidence 
control plan boundary and within a 3D-degree angle of draw projected from that boundary. List structures in 
ascending order by their identification numbers. 

a) Structure identification number. 

b) Owner. 

c) Current use. 

d) Current resident (if structure is a dwelling). 

d) Subsidence map sheet on which structure appears. 
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Refer to Attachment 5.4 for the Structure Inventory. Subsidence maps are not part of this application. Refer 
to the Attachment 5.4 for the structure locations and the Exhibit 6.2, Environmental Resource Map for the 
structure locations keyed to the Structure Inventory. 

5.5 Sewage and Water Treatment Authorities and Water Companies. 

List the names and addresses of all sewage authorities, water treatment authorities and water companies over the 
underground permit area. 

Not applicable since no underground mining is proposed with this permit application. 

5.6 Local Government. 

List the names and mailing addresses of all local governments with jurisdiction in areas in which mining activities are 
located and/or above the proposed underground workings. 

The local government entities with jurisdiction at the proposed site are: 

Greene County Commissioners 
93 East High Street 
Waynesburg, PA 15370 

Richhill Township 
C/o Mary Lou Hughes, Secretary 
311 Dividing Ridge Road 
Wind Ridge, PA 15380 

Gray Township 
c/o Phyllis Welling, Secretary 
105 East Church Street 
Graysville, PA 15337 
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Structure 
Identification 

Number 
1 

2 

3 

4 

5 

6 
I 

ATTACHMENT 5.4 
STRUCTURE INVENTORY 

Owner Current 
Use 

Consol Pennsylvania Barn 
Coal Company 

Consol Pennsylvania Barn 
Coal Company 

Consol Pennsylvania Dwelling 
Coal Company 

Consolidated Railroad Shed 
Company 

Consolidated Railroad Shed 
Company 

Consolidated Railroad Shed 
Company 

Current 
Resident 

Not applicable. 

Not applicable. 
! 

Olive T. Webb 

Not applicable. 

Not applicable. 

Not applicable. 
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Module 6: Environmental Resource Maps 

6.1 Location Map 

Provide a 7.5 Minute USGS map covering the area within 1 mile of the site boundaries (underground permit area 
boundaries in the case of an underground mine). Show the following information, highlighting any features which 
are newly proposed under a permit revision. Identify the map as Exhibit 6.1. 

a) Boundaries of surface mining activity site(s). 

Refer to the Location Map, Exhibit 6. 1 at the end of this module. 

b) Boundaries of underground permit area. 

Not applicable. Underground permit acreage is not proposed as part of this application. 

c) Roads covered under permit. 

Refer to the Location Map, Exhibit 6. 1 at the end of this module. 

d) Mine openings and boreholes. 

Refer to the Location Map, Exhibit 6. 1 at the end of this module. 

e) Springs, water wells, and surface water intakes which are sources to public water supply systems. 

There are no springs, water wells, or surface water intakes which are sources to public water supply 
systems within 1000 feet of or within the proposed permit boundary. 

f) Outlines of areas designated unsuitable for mining or under petition for such designation. 

There are no areas designated unsuitable for mining or under petition for such designation within 1000 feet 
of or within the proposed permit boundary. 

g) State and public parks. 

There are no state or public parks within 1000 feet of or within the proposed permit boundary. 

h) Point source discharges associated with the proposed mining operation. 

Refer to the Location Map, Exhibit 6. 1 at the end of this module. 

6.2 Environmental Resource Maps - Surface Mining Activity Sites. 

a) Coverage. Provide a separate map for each surface mining activity site covering the permit area and all 
areas within 1000 feet of the permit boundaries unless otherwise directed by the Department. For purposes 
of this section, the permit area must include the surface activity site and the following roads used in 
association with it: access roads, haul roads, portions of common use or public roads which are or will be 
improved to accommodate site operations, and portions of common use or public roads which are or will be 
substantially impacted by site operations. (Contiguous sites may be shown on the same map.) 

b) Scale. Each map must be clear, accurate, easily read and on the following scale; 1 inch = 200 ft. for sites 
greater than 100 acres, 1 inch = 100 ft. for sites from 25 to 100 acres, and 1 inch = 50 ft. for sites less than 
25 acres. 

c) Title. Identify each map as Exhibit 6.2: Environmental Resource Map and site name (if there is more than 
one site). 

d) Certification. Each map must be prepared and certified by a registered professional engineer; a registered 
profeSSional land surveyor or a registered profeSSional geologist. 

e) Details and information. Show all the following features and details as they occur within or pertain to the 
area shown on the map. 

1) Topographic contours at a contour interval of 5 feet or less. 
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Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 

2) Surface permit area boundaries. 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 

3) Property lines - surface and subsurface (key ownership to Module 5). 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 

4) Surface water bodies - streams, lakes, ponds, impoundments, springs, seeps, wetlands, mine 
discharges, and constructed or natural drains, and: 

i) the name or identity of each; 

ii) identification of those which are public water supplies; 

iii) identification of those used to provide background and life-of-mine hydrologic information; 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 

4) Water wells, 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 

5) Buildings (key to structure inventory in Module 5.4) 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 

6) Roads (public, private, haul, and access). For public roads, identify with name and/or route number. 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. T-611 (Kerr Road) is 
abandoned. 

7) Cemeteries (public and private). 

There are no public or private cemeteries within 1000 feet of or within the proposed permit boundary. 

8) Surface and subsurface man-made features (including pipelines, power lines, telephone lines, rail 
lines, rights-of-way, etc). 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 

9) Oil wells and gas wells. 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 

10) Existing waste disposal sites. (key to Module 7) 

There are no waste disposal sites within 1000 feet of or within the proposed permit boundary. 

11 ) Existing surface-mined areas (key to Module 7). 

There are no existing surface-mined areas within 1000 feet of or within the proposed permit boundary. 

12) EXisting spoil storage and disposal areas, noting those owned or operated by applicant. 

The existing Bailey Central Mine Complex slurry impoundment (Coal Refuse Disposal Area No.1) is 
located within 1000 feet of the new proposed permit boundary. 

13) EXisting coal refuse disposal areas (key to Module 7). 

The existing Bailey Central Mine Complex slurry impoundment (Coal Refuse Disposal Area No.1) is 
located within 1000 feet of the new proposed permit boundary. 

14) Existing dams and embankments, noting those owned or operated by the applicant. 
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Refer to the Operations Map, Exhibit 9. 1 at the end of Module 9 of this application. 

15) Existing coal and mineral preparation facilities and conveyance systems, noting those owned or 
operated by the applicant. 

Refer to the Operations Map, Exhibit 9. 1 at the end of Module 9 of this application.. 

17) Existing underground mine workings, including 

i) the boundaries of underground mine workings which lie beneath the proposed site (key to 
Module 7); and 

ii) the location and identification of mine openings. 

Refer to the Operations Map, Exhibit 9. 1 at the end of Module 9 of this application. 

18) Areas designated as unsuitable for all or certain types of mining or under petition for such designation. 

There are no areas unsuitable for mining or under petition for such within 1000 feet of or within the 
proposed permit boundary. 

19) State parks and public parks, noting name and owner. 

There are no state or public parks within 1000 feet of or within the proposed permit boundary. 

20) Cultural or historical resources listed on or eligible for listing on the National Register of Historic 
Places. 

There are no known cultural or historical resources listed on or eligible for listing on the national 
Register of Historic Places within 1000 feet of or within the proposed permit boundary. 

21) Known archeological sites. 

A Phase I archeological study is being performed to determine known sites. If sites are found within 
the proposed boundary they will be included on the map prior to permit approval. 

22) Indian burial grounds. 

There are no Indian burial grounds within 1000 feet of or within the proposed permit boundary. 

23) Land which is within a corridor under the National System of Trails. 

There is no land which is within a corridor under the National System of Trails within 1000 feet of or 
within the proposed permit boundary. 

24) Land which is within the corridor of a Wild and Scenic River, or river under study for such designation. 
(Include areas under state and federal scenic rivers programs) 

There is no land which is within a corridor of a Wild and Scenic River or river under study for such 
designation within 1000 feet of or within the proposed permit boundary. 

25) State Forests. 

There are no State Forests within 1000 feet of or within the proposed permit boundary. 

26) State Game Lands. 

There are no State Game Lands within 1000 feet of or within the proposed permit boundary. 

27) State Wilderness Areas. 

There are no State Wilderness Lands within 1000 feet of or within the proposed permit boundary. 

28) Surface and groundwater monitoring points. 

Refer to the Environmental Resource Map, Exhibit 6.2 at the end of this module. 
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f) Geologic information. If the site will be used for coal refuse disposal, coal preparation, mine drainage 
treatment, or mine opening, show the following information: (A separate map may be used if the 6.2 map 
becomes cluttered.) 

1) Test hole and borehole locations, including identification, surface elevation, bottom of coal 
elevations(s), and elevation(s) of any water encountered. 

Refer to the Hydrologic Data Map, Exhibit 8.28 at the end of Module 8, included as part of this 
submittal. 

2) Axis and plunge of regional structure (if not shown on map in Exhibit 6.3); 

Refer to the Hydrologic Data Map, Exhibit 8.28 at the end of Module 8, included as part of this 
submittal. 

3) Strike and dip of the local geologic structure and/or contours on an underlying coal seam, marker bed, 
or other stratigraphic unit; 

Refer to the Hydrologic Data Map, Exhibit 8.28 at the end of Module 8, included as part of this 
submittal. 

4) Joint set orientations; 

Refer to the Hydrologic Data Map, Exhibit 8.28 at the end of Module 8, included as part of this 
submittal. 

5) Faults and fracture traces; 

Refer to the Hydrologic Data Map, Exhibit 8.28 at the end of Module 8, included as part of this 
submittal. 

6) Coal croplines and bedrock outcroppings; 

No coal croplines or bedrock outcroppings are present. 

7) Geologic section lines (key to Module 7); and 

Refer to the Hydrologic Data Map, Exhibit 8.28 at the end of Module 8, included as part of this 
submittal. 

8) Groundwater contours or arrow indicating directions of groundwater flow. 

Refer to the Hydrologic Data Map, Exhibit 8.28 at the end of Module 8, included as part of this 
submittal. 

6.3 Environmental Resource Maps - Underground Permit Area. 

Not applicable. This is not required as part of this permit application since underground acreage is not being 
added. 

a) Coverage. Provide a map showing the area above and adjacent to the mining activity. At a minimum the 
map shall include all areas within 1,000 feet beyond the permit boundary unless otherwise directed by the 
Department. 

b) Scale. Each map must be clear, accurate, easily read and on a scale of no smaller than 1 inch = 500 feet. 

c) Title. Identify the map as Exhibit 6.3: Environmental Resource Map - Underground Permit Area. 

d) Certification. The map must be prepared and certified by a registered professional engineer, a registered 
professional land surveyor or a registered professional geologist. 

e) Details and information. Show all the following features and details as they occur within or pertain to the 
area shown on the map. 
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1) Surface contours at a contour interval of 20 feet generally, and 5 feet where cover is less than 
100 feet. 

2) Boundaries of underground permit area. 

3) Boundaries of associated surface activity sites. 

4) Property lines - surface and subsurface (key ownership to Module 5). 

5) Surface water bodies - streams, lakes, ponds, impoundments, springs, wetlands, mine discharges, 
and constructed or natural drains, and: 

i) the name or identity of each; 

ii) identification of those which are public water supplies; 

iii) identification of those used to provide background hydrologic information; 

iv) identification of those which will be used for monitoring; 

v) identification of stations which were used to distinguish between intermittent and perennial 
stream segments; 

vi) identification of perennial stream segments listed on Form 8.4B. 

6) Water wells 

7) Locations and elevations of mine openings, noting their status as proposed, open, or sealed. 

8) Outlines of other active, inactive, and abandoned mine workings (surface, auger and underground), 
which lie above, below, or within 1000 feet laterally of the underground permit area. (For active 
operations, the proposed limit of coal extraction or permit boundaries must be shown). (key to 
Module 7). 

9) Outlines of mine pools in workings above, below and within 1000 feet laterally of the underground 
permit area. Include previously identified "safety zones" required under Act 729 (P.L. 1984), Mining in 
Safety Zones. 

10) Discharges from abandoned underground mines and surface mines. 

11) Dwellings, public buildings, commercial buildings and industrial plants. 

12) Public roads, haul roads and access roads to surface activity sites. 

13) Waste disposal sites. (key to Module 7) 

14) Coal refuse disposal areas. (key to Module 7) 

15) Oil wells and gas wells. 

16) State and public parks, noting name and owner. 

17) Areas designated as unsuitable for surface mining or under petition for such deSignation. 

18) Land which is within a corridor under the National System of Trails. 

19) Land which is within the corridor of a Wild and Scenic River, or river under study for such designation. 
(Include areas under state and federal scenic rivers programs) 

20) Cultural or historical resources listed on or eligible for listing on the National Register of Historic 
Places. 

21) Known archeological sites. 

22) Indian burial grounds. 
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23) State Forests. 

24) State Game Lands. 

25) State Wilderness Areas. 

26) Geologic features and information: 

i) test hole and borehole locations, including identification, surface elevation, bottom of coal 
elevations(s), and elevation(s) of any water encountered. 

ii) axis and plunge of regional structure; 

iii) geologic faults and fracture traces; 

iv) croplines of the coal to be mined; 

v) "miner's faults", "wants", and areas where the coal seam thins to less than mineable thickness; 

vi) geologic section lines (key to Module 7); and 

viii) coal contours. (Indicate top or bottom of seam). 
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Module 7: Geologic Information 

7.1 Drill Logs. 

The Module 7 was prepared by Moody and Associates, Inc. 

Provide drill hole data sufficient to describe the stratigraphy at the following sites covered by this application: coal 
preparation activity sites, coal refuse disposal sites, sites which will be surface-mined, and areas which will be 
undermined. Drill hole information must cover the stratigraphic interval from the surface to the deeper of the 
following: the bottom of the shallowest aquifer system beneath the site or proposed underground mine, or the 
bottom of existing underground mine workings lying beneath the site or proposed underground mine. (If the 
application is for an underground mine which is more than 200 feet below surface drainage and not underlain by 
existing mine workings, the drill hole information need only extend to the stratum immediately below the coal seam to 
be mined.) Use Form 7.1A for general reporting purposes, or 7.1B if overburden analysis is required. 

Drilling records which show approximately the greatest and least intervals between the mined 
Pittsburgh Coal Seam and the ground surface in the refuse disposal area are provided in Appendix 
7.1. 

7.2 Geologic Cross Sections. 

Provide geologic cross sections or fence diagrams which correlate the stratigraphic information contained in the drill 
logs. Cross sections or fence diagrams should be of appropriate scale, detail and orientation that they can be used 
to depict stratigraphic and hydrologic conditions at surface sites where coal preparation, coal refuse disposal, and 
surface mining operations will take place, and in settings where underground mining will take place. Cross sections 
should include information on lithology, stratigraphy, existing groundwater and surface water, monitoring wells, water 
supplies and aquifers within the stratigraphic interval for which data was collected. Limits of proposed surface 
activities and underground mining activities should also be shown. Include static water level data and groundwater 
flow directions. Lines of cross section should be shown on the Exhibits 6.2,6.3 and 8.2. 

Two geologic cross sections have been prepared. The sections show the approximate minimum and 
maximum intervals (761-1192 feet) between the Pittsburgh Coal base and the ground surface, and 
the approximate range of topographic relief (total of about 414 feet) across the refuse area. The 
sections are oriented to generally display the strike and dip of the rock strata. The section locations 
are shown on Exhibit 8.2B (Hydrologic Data Map), and the geologic sections are presented on 
Exhibit 7.2, Sheets 1 and 2. 

The sections display rock strata of the Greene, Washington and Waynesburg Formations of the 
Dunkard Group, the full section of undifferentiated formation strata of the Monongahela Group, 
and a few feet of the underlying Conemaugh Group. The Greene Formation is shown to be surficial 
across the sections, and to be sculpted by erosion to form the topography. The Tenmile Coal 
stratum lies within the Greene Formation and is identified in some of the reference borings. The 
Upper Washington Limestone stratum is the upper member of the Washington Formation, and lies 
in contact with the bottom of the Greene Formation. The base of this limestone is shown and 
correlated across the sections. The basal member of the Washington Formation (Washington Coal) 
and the basal member of the underlying Waynesburg Formation (Waynesburg Coal, lower bench) 
are shown and are correlated where" possible. Selected, persistent strata within the Monongahela 
Group (Uniontown Coal, Benwood Limestone, Sewickley Coal, Sewickley or "Fishpot" Limestone), 
and the basal Pittsburgh Coal are shown and correlated where possible. 
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The Pittsburgh seam of coal has been deep-mined beneath a portion of the refuse area, and the 
limits of the mining are shown on the sections. 

The surficial Greene Formation has no reported persistent aquifers. The presence of two coal seams 
within the formation, the Fish Creek and the underlying Tenmile, are noted in drilling records, but 
neither coal appears to be continuous across the site. The Fish Creek Coal position lies above the 
valley bottoms at the CRDA, but is noted in only one drilling record. The Tenmile Coal position lies 
below the valley bottoms at the eRDA, but is noted in only three drilling records. Ground water 
occurrence and flow within this formation is dominated by fractures and their interaction with 
topography, and secondarily by bedding plane orientation. Springs and seeps are localized and 
unique features and do not necessarily represent general ground water positions that can be 
extrapolated to a cross section line. The springs identified in Module 8 are considered to have 
unique positions and have not been extrapolated to the geologic sections. Ground water conditions 
are more fully discussed in Module 8. 

7.3 Geologic Structure. 

Describe the local geologic structure and its relation to the regional geologic structure. Describe the attitude of the 
bedrock. Attach maps or diagrams as necessary. 

The refuse area lies on the eastern flank of the northeast trending Washington anticline. The local 
structure is a gently sloping monocline, and the rock strata appear to be generally sub-parallel with 
only depositional variances in thickness. The attitude of the strata can generally be assumed to 
mirror the base of the Pittsburgh Coal which is a dominant and persistent marker stratum. The 
attitude of the base of the Pittsburgh Coal was computed using the elevations reported in the 
reference borings, and the average strike is N 210 E, and the average dip is l O SE. The regional 
structure is shown on Exhibit 8.2B (Hydrologic Data Map). 

7.4 Fracturing. 

Describe the attitude and characteristics of joints, cleats, fracture zones and faults as they occur at surface sites 
where coal preparation, coal refuse disposal and surface mining operations will take place and within the 
underground permit area of a proposed underground mining operation. Show linear traces of faults and fracture 
zones on the Exhibit 8.2. 

Dominant joint sets in this region are secondary features generally attributed to stress relief 
resulting from the removal of confming loads by erosion over geological time scales. No anomalous 
surface feature or drill hole information has been identified that might indicate the presence of 
major fracture or fault zones at this site. Joints related to stress relief are generally oriented sub
parallel to valley and ridge axes and typically are near-vertical; separations along bedding planes 
are typical along the bottoms of valleys. Apparent linear features and the topography of the site are 
sho~ on Exhibit 8.2B, Hydrologic Data Map. The apparent linear features were identified on 
steroscopic aerial photographs obtained from the United States Geological Survey. 

7.5 Additional Geologic Information - Underground Mines. 

Not applicable 

a) Provide the following based on drill hole data representative of the underground permit area using form 7.1 B. 
(Enclose in separate envelope, if coal analysis is confidential). 
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1) Lithologic description of the strata immediately above and below the coal seam to be mined; 

2) Neutralization potential of roof strata, coal, and floor strata; 

3) Total sulfur content of roof strata, coal, and floor strata; 

b) Provide RQD results (%) for overburden strata in each stream valley where underground mining will take 
place at depths less than 200 feet. Report results under "Lithologic Description" on Form 7.1 A. 

(Additional RQD testing may be required in circumstances where the applicant is proposing multiple seam 
mining, where an alternative pillar plan is submitted or for areas where postmining mine pool levels may 
exceed surface elevations). 

7.6 Additional Geologic Information On Sites Where Overburden Will Be Excavated 

Not applicable 

Note: The requirement for overburden analysis may be applicable to any site where overburden is removed to the 
level of a mineable coal seam and should be resolved prior to application submittal. This can be done as part of the 
pre-application review process or more informally through a meeting and discussion with District Office personnel. 

a) Request for Waiver of Overburden Analysis DYes DNo 

Typically the Department will not grant waivers if the proposed site meets any of the following criteria: 

1) lies within a High Quality, Exceptional Value, Wilderness Trout Stream or other stream sensitive to 
mining impact; 

2) is in proximity to a public water supply; 
3) there is an absence of mining in the watershed or little mining on seam(s) of interest; 
4) there is an indication of acid or elevated metals from the same seam(s) on adjacent mines; or 
5) removal of alkaline material is proposed. 

As stated above, if the proposed site clearly qualifies under one of the above five (5) categories, 
overburden analysis will almost certainly be required. If a waiver is requested, the applicant must 
provide a written narrative explanation and documentation supporting the basis for the waiver. This 
narrative must provide evidence that there is equivalent information available and must include: 

- a discussion as to the relationship between the proposed site and the five categories discussed 
above; 

- an explanation as to the existing hydrogeologic information that supports the waiver (e.g. 
stratigraphy, water chemistry, nearby overburden analyses, and so forth); and 

- . previous mining history on the watershed or adjacent areas (including percentage or relative 
acreages of mined and unmined portions of the watershed) and the postmining water quality 
associated with the proposed seams (including specific examples). 

b) Overburden Analysis Report 

The overburden analysis report must include at a minimum: 

1} geologic logs of overburden analysis test holes. This must include a lithologic description (including the 
information requested in Form 7.1 B, lithologic thickness of strata and depth of strata, type of drill used, 
collar elevation and the geologist who logged the hole. The Munsell system is to be used for color 
identification. Water condition information must include static water level (measured 24 or more hours 
after drilling), where water was encountered and estimated yield. This information is to be presented on 
a completed Form 7.1 B "Overburden Analysis Data" or on a similar form approved by the Department. 
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2) an explanation of considerations employed in determining 
- drill hole spacing and number of holes, 
- sampling depth and 
- sampling intervals of overburden analysis test holes. 

3) a series of stratigraphic cross-sections or fence diagrams including aU overburden analysis test holes, 
plus other representative test holes. It is suggested that the vertical exaggeration not be more than five 
(5) times the horizontal scale. The vertical scale must be sufficient to show all potentially acidic and 
alkaline zones and any zones proposed for special handling; a scale of one (1) inch to twenty (20) feet 
or greater is recommended. The stratigraphic correlations between overburden holes and other test 
holes must be shown. Additionally hydrogeologic information (such as water table, perched systems 
and so forth) should be portrayed. 

4) overburden holes accurately located on Exhibit 6.2. Overburden holes must be surveyed such that 
surface elevations and hole locations are accurately determined and plotted. 

5) results of the chemical analysis of all overburden strata, coals and strata immediately below the coal. 
Acid-base accounting data must be presented on Form 7.1 B "Overburden Analysis Data" or on a similar 
form approved by the Department Actual laboratory analysis sheets may be submitted in addition to 
Form 7.1 B. Forms of sulfur (when submitted) should be submitted on a separate sheet. 

6) techniques and methods of chemical analyses. References pertaining to technique or method should 
be cited as appropriate (e.g. Sobek, and others 1978, p. 47-50; ASTM Method 02492-84) and where a 
standard method is not used or has been modified, the method used should be described in detail. 

7) an identification of any stratigraphic units possessing the potential for significant acid or alkaline 
production and an overall interpretation of the overburden analysis data. The criterion and rationale by 
which the overburden is being judged must be explained. 

8) the name, address and telephone number of the individual{s) responsible for the collection and analysis 
of the data and interpretation of the data. 

7.9 Surface Mines and Coal Refuse Disposal Areas. 

Submit the following information on all active, completed and abandoned surface mines and coal refuse disposal 
sites which lie within 1000 feet of the permit area. Show sites on Exhibits 6.2, 6.3 and 9.1. 

Operator 

Site Name 

Permit No. 

Map Key 

Status 

Coal Seams 

Augering (yes/no) 

Discharge (yes/no) 

Consol Pennsylvania 

Coal Company 

BalleyCRDA 

30710703 

Active 

NA 

NA 

Yes 
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7.10 Underground Mines. 

Submit the following information on all active, completed and abandoned underground mines which lie within 
1000 feet of the permit area. Show boundaries and openings on Exhibits 6.2, 6.3, and 9.1. 

Operator 

Site Name 

Permit No. 

Map Key 

Status 

Coal Seams 

Opening Elev.'s 

Discharge Elev.'s 

Mine Pool Elev.'s 

Consol Pennsylvania 

Coal Company 

BalleyMioe 

30841316 

Active 

Pittsburgh 

Main Portal EL 1066 

None 

None 

7.11 Waste Disposal Facilities/Sites. 

Submit the following information on all hazardous, municipal, and residual waste disposal sites (both active or 
completed) which lie within 1000 feet of the permit area. Show sites on Exhibits 6.2, 6.3, and 9.1. 

No such disposal sites have been identified. 

Operator 

Site Name 

Permit No. 

Map Key 

Status 

Waste Type 
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APPENDIX 7.1 

DRILL LOGS 

GENERAL NOTES ON DRILLING RECORDS 

1. The Operation Name of this facility is Bailey Central Mine Complex Coal Refuse 
Disposal Area (CRDA). 

2. North and East Coordinates are referenced to UTM Zone 17T. 
3. Drilling locations and surface elevations were determined by physical site survey 

methods. 
4. All reported drilling locations are in Richhill Township, Greene County, Pennsylvania. 
5. The CRDA can be located on the USGS 7.5 minute topographic quadrangle Wind 

Ridge, PA. 
6. All identifiable coal seams encountered in drilling are noted on the logs with elevations, 

thicknesses, descriptions, and correlation codes; correlation codes are listed 
alphabetically in a legend on Exhibit 7.2, Sheet 2. 

7. The drilling records that are presented were drilled for the purpose of coal exploration 
and determination of lithology, and ground water positions were not reported on these 
logs. 

8. All of the presented borings were drilled using rotary continuous core methods. 
9. Shallow ground water position information is provided in the facility design 

documentation contained in Module 21. 
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I 

~EPORT NO .. ~211211a-01 

DATE OF LISTING: 015/23/86 

NCfRTH: 

DRILL HOLE M884 8 

240365.34 EAST: 

STATE:37 PENNSYLVANIA 

~ISGS QUAD:WINDRIDGE 

I 

CONSOLIDATIOh Y~AL COMPANY 
NO. 072 NINEVEH 

1258958.00 SOURCE: 2 LOCATION: 1 SURF.ELEV.: 14150.18 DET.:7 

PAGE NO. 862 

COUNTY: 159 GREENE TWP. : RANGE: MERIDIAN:999 SECTION: 00 SECTION CODE: 

SIZE: 1 TOWNSHIP:RICHHILL PROP/FARM:CONSOLCHARMR AZIMUTH: DIP: 

DATE DRILLED FROM: OS/23/84 TO:05/30/84 CONTRACTOR:L.J.HUGHES DRllLER:JOE MILLER INSP:O.G.PUGLIO 

ELOG 
1238 

DRILL TYPE 
1 

DATA SOURCE:CONSOL 

ELEV. OF DEPTH TO 
SEQ. NO. TOP OF UNIT BOTTOM 

OF UNIT 

20 14150.115 115.00 
40 14315.115 20.815 
60 1429.30 22.38 
80 1427.77 30.315 

100 1419.80 31.95 
120 1418.20 37.22 
140 1412.93 37.77 
160 1412.38 38.95 
180 1411.20 41.01 
200 1409. 14 47.96 
220 1402.19 48.24 
240 1401.91 49.94 
260 1400.21 50.64 
280 1399. tU 52.50 
300 1397.615 152.90 
320 1387.215 153.715 
340 1398.40 58.95 
360 1393.20 157.91 
380 1392.24 e9.18 
400 1390.97 60.78 
420 1389.39 66.83 
440 1383.32 67.81 
460 1382.34 68.62 
480 1381.e3 69.27 
eoo 1380.88 76.14 
1520 1374.01 86.74 
1540 1363.41 87.88 
560 1362.27 89.18 
1580 1360.97 90.82 
600 1359.33 92.69 
620 13f57.46 93.06 
640 1357.09 97.7f5 
660 13~2.40 100.69 
G80 1349.46 100.98 

FLUID TYPE 
2 

FLOW 
o 

CEMENT 
1 

0- 997 

WRAPPING 
o 

----------------------COMMENTS--------------------
BAILEY MINE-MINE BLOCK NO.1 

CORR. LITH 

CONTAINER 
o 

CORED 
1 

UNITS OF MEASURE 
E 

THICKNESS CODE CODE ------------LITHOLOGY--------------- --------CHARACTERISTICS--------
OF UNIT 

115.00 0001 SURFACE CASING,OVERBURDEN 
15.815 0134 SHALE,LIGHT GRAY-GREEN CLY WEA INS spe 
1.153 01544 SANDSTONE,GRAY,MASSIVE VRY FOR FUP Mle WEA INS spe 
7.97 0194 SHALE,BRAY BKN CLY WEA INS Gle 
1.60 0334 SANDY SHALE,LT GRY-GRN,MASSIVE CHN WEA INS BLC 
15.27 0124 SHALE,DARK GRAY SMO SLY WEA BKN TBD INS spe 

.55 0101 CLAYSTONE DRK GRY SFT SPC 
1. 18 0804 SHALY LIMESTONE,FGR,MAS MED DRK BRY HRD SPC 
2.06 0101 CLAYSTONE MED DRK GRY SFT WEA INS spe 
6.915 0124 SHAlE,DARK GRAY CLY SMO WEA BKN INS SPC 

.28 0124 SHALE,DARK GRAY SMO SPC 
1. 70 0114 BLACK SHALE MIC SLY SPC 

.70 0804 SHAlY LIMESTONE,FGR,MAS DRK GRY HRD SPC 
1. 86 0904 LIMESTONE,FINE-GRAINED,MASSIVE MED GRY HRD FSH SPC 

.40 0804 SHALY LIMESTONE,FBR,MAS DRK GRY HRD SPC 

.815 0114 BLACK SHALE SFT BKN SPC 
3.20 0804 SHALY LIMESTONE,FOR,MAS MED DRK GRY HRD SPC 

.96 0101 CLAYSTONE DRK GRY SFT SPC 
.1.27 0324 SANDY SHALE,DARK GRAY,MASSIVE SLY MIC GLC 

1. 58 0194 SHALE,GRAY CLY SMO SPC 
6.07 0324 SANDY SHALE,DARK GRAY,MASSIVE MIC SLY THN FLT RIP SSS SPC 

.98 0114 BLACK SHALE MIC SLY 

.81 0544 SANDSTONE,GRAY,MASSIVE VRY FGR MIC FUP SHY SPC 

.65 0101 CLAYSTONE MED GRY SFT SPC 
6.87 0334 SANDY SHALE,LT GRY-GRN,MASSIVE MIC SLY FLT RIP SSS spe 

10.60 0541 SANDSTONE,GRAY,CROSS8EDDED VRY FGR FUP MIC THN RIP SHS 
1. 14 0101 CLAYSTONE DRK GRY SOY SFT SPC 
1.30 0904 LIMESTONE,FINE-GRAINED,MASSIVE MED DRK GRY HRD SPC 
1.64 0101 CLAYSTONE MED DRK BRY SFT SPC 
1. 87 0644 CARBONATE CEMENTED SANDSTONE LIT GRY FBR FUP HAS HIC SPC 

.37 0101 CLAYSTONE MED GRY SFT SPC 
~.69 0194 SHALE,GRAY Mle SLY THN FLT SSS GlC 
2.94 0124 SHALE,DARK GRAY MIC SLY SMO SPC 

.29 0101 CLAYSTONE DRK GRY SFT BKN SPC 



.' 
REPORT NO. ~211211t5-01 CONSOLI DATIOI. AL COMPANY 

NO. 072 NINEVEH 
DATE GF LISTING : 08/23/86 PABE NO. 863 

-_ .. _----
DRILL HOLE M884 6 

ELEV. OF DEPTH TO CORR. LITH 
SEQ. NO. TOP OF UNIT BOTTOM THICKNESS CODE CODE ------------LITHOlOBY--------------- --------CHARACTERISTICS--------

OF UNIT OF UNIT 

700 1349.17 101.92 .94 0904 lIMESTONE,FINE-BRAINED,MASSIVE MEO ORK GRY HRO FSH SPC 
720 1348.23 106.155 4.63 0335 SANOY SHALE,LT GRY-BRN,MAS,CHN MIC SLY SPC 
740 1343.60 110.79 4.24 0124 SHALE,DARK BRAY SMO SPC 
760 1339.36 113.13 2.34 0114 BLACK SHALE ClY SFT WBD TBD SPC 
780 1337.02 114.08 .95 0804 SHALY LIMESTONE,FBR,MAS ORK GRY HRD FSH SPC 
800 1336.07 114.66 .158 0101 CLAYSTONE MED GRY SFT SPC 
820 13315.49 1 lSJ. 61 4.915 0335 SANDY SHALE,LT GRY-GRN,MAS,CHN MIC SLT THN FLT SSS SPC 
840 1330.154 120.22 .61 0101 CLAYSTaNE MED BRY SFT spe 
860 1329.83 121.75 1. 53 0644 CARBONATE CEMENTED SANDSTONE LIT GRY FBR FUP MAS SHY SPC 
880 1328.40 125.08 3.33 0101 CLAYSTONE MED DRK BRY SFT BKN SKD SPC 
900 13215.07 126.04 .96 0167 CLAYSTONE,REO SFT WBO SPC 
920 1324. 11 132.158 6.54 OHi4 SHALE, GRAY liM ClY THN BKN SKD SPC 
940 1317.157 137.715 15. 17 FS 0335 SANDY SHALE,LT GRY-GRN,MAS,CHN MIC SLY THN FLT SSS GLC 
960 1312.40 143.30 15.515 FS 0544 SANDSTONE,GRAY,MASSIVE VRY FBR FUP MIC FLT RIP SHS 
880 1306.815 1155. 14 11. 84 FS 0541 SANDSTONE,BRAY,CROSSBEDDED FGR FUP MIC FLT RIP SHS SPC 

1000 1295.01 1'58.415 3.31 0124 SHALE,DARK GRAY MIC SLY PlT GLC 
1020 1291.70 H58.4f5 .00 FC 0021 COMMON BANDED COAL EXH 
1040 1291.70 162.415 4.00 0124 SHALE,DARK GRAY MIC SMO GLC 
1060 1287.70 163. US .70 0101 ClAYSTCJNE DRK GRY SFT BKN spe 
1080 1287.00 163.45 .30 0804 SHAlY lIMESTONE,FOR,MAS DRK GRY HRD spe 
1100 1286.70 164.52 1.07 0114 BLACK SHALE Mle SLY spe 
1120 12815.63 168.22 .70 0324 SANDY SHALE,DARK BRAY,MASSIVE liM MIC SLY SPC 
'1140 1284.93 167.515 2.33 0904 lIMESTONE,FINE-GRAINED,MASSIVE MED DRK GRY HRD FSH SPC 
1160 1282.60 168. 11 .56 0101 CLAYSTONE BlK SFT spe 
1180 1282.04 168.72 .61 0804 SHALY lIMESTONE,FGR,MAS DRK BRY HRD FSH SPC 
1200 1281.43 181.92 13.20 0124 SHALE,DARK BRAY MIC SLY GlC 
1220 1268.23 182.21 .35 0101 CLAYSTONE ORK BRY BLK SPC 
1240 1267.88 184.08 1. 79 0804 SHALY LIMESTONE,FBR,MAS ORK GRY MIC SLY HRD SPC 
1260 1266.09 184.45 .39 0101 CLAYSTONE DRK GRY SFT SPC 
1280 126~.70 195.08 10.63 0124 SHALE,OARK BRAY SMO MIC SLY SPC 
1300 12f5~.07 19t5.64 .:S6 0804 SHAlY LIMESTONE,FBR,MAS DRK GRY HRD SPC 
1320 12154.~1 197.153 1.89 0101 CLAYSTONE MEO GRY 8FT spe 
1340 1282.62 208.88 12.315 0194 SHAlE,BRAY Mle SLY elY spe 

_ 1360 1240.27 212.38 2.f50 0114 BLACK SHALE MIC SLY PLT Gle 
1380 1237.77 216.44 4.06 0101 CLAYSTONE ORK BRY BLK spe 
1400 1233.71 218.6:5 .21 0804 SHALY lIMESTONE,FGR,MAS ORK ORY HRO GlC 
1420 1233.50 217.36 .71 0904 LIMESTONE,FINE-BRAINED,MASSIVE liT MED BRN GRY H.RD FSH SPC 
1440 1232.79 221.80 4.44 0101 CLAYSTONE MED BRY SHY WBD BLe 
1460 1228.35 22f5.92 4.12 0194 SHAlE,BRAY MI C SLY SMO SPC· 
1480 1224.23 227.18 1. 26 0101 CLAYSTONE DRK BRY SFT BKN SPC 
1800 1222.97 228.28 1. 10 0904 LIMESTONE,FINE-GRAINEO,MASSIVE MEO BRN GRY HRD FSH SPC 
H~20 1221 .87 229.34 1.06 0101 CLAYSTONE DRK GRY SFT BKN SPC 
11540 1220.81 229.86 .152 0804 SHALY LIMESTONE,FGR,MAS ORK GRY HRD SPC 
1560 1220.29 236.10 6.24 0124 SHALE,DARK GRAY MIC SLY CHN elY BlC 
11580 1214.0~ 236.96 .86 0101 CLAYSTONE DRK BRY SPC 
1600 1213.19 231.98 1.02 0904 LIHESTONE,FINE-GRAINED,MASSIVE MED BRN BRY HRD FSH SPC 
1620 1212.17 238.32 .34 0804 SHALY LIMESTONE,FGR,MAS MED DRK GRY SPC 
1640 1211.83 239.25 .93 0101 CLAYSTONE MED GRY BKN SKO SPC 
1660 1210.90 241.44 2.19 0904 LIMESTONE,FINE-GRAINED,MASSIVE MED GRY HRD SPC 



REPORT NO. w_11211e-Ol 

DATE OF LISTING : 05/23/86 

DR I LL HOLE . MB84 6 

ELEV. OF 
SEQ. NO. TOP OF ·UNIT 

,I"'" 1 680 
1700 
1720 
1740 
1760 
1780 
1800 
1820 
1840 
1860 
1880 
1900 
1920 
1940 
1960 
1880 
2000 
2020 
2040 
2060 
2080 
2100 
2120 
2140 
2160 
2180 
2200 
2220 

'2240 
2260 
2280 
2300 
2320 
2340 
2360 
2380 
2400 
2420 
2440 
2460 
2480 
2800 
2S20 
2640 
2660 
2580 
2600 
2620 
2640 

1208.71 
1206.83 
1206.34 
1204.41 
1203.37 
1203.14 
1202.89 
1202.70 
1197.87 
1197.23 
1196.22 
1194.79 
1189.07 
1178.70 
1167.47 
1163.84 
1163.39 
1162.64 
1162.27 
1160.10 
1143.70 
1142. 13 
1136.82 
lHUS.16 
1134.20 
1128.30 
1128.30 
1127.42 
1126.09 
1124.57 
1123.91 
1121 .72 
1111S.78 
11 U5. 00 
1112.1S2 
1111.12 
1109.64 
1109.35 
1108.65 
1108.31 
1106.22 
1106.32 
1104.92 
1103.71 
1102.25 
1096.90 
1092.79 
1081.84 
1077.19 

DEPTH TCJ 
BOTTOM 
OF UNIT 

243.32 
243.81 
245.74 
246.78 
247.01 
247.26 
247.45 
252.58 
252.92 
253.93 
255.36 
261.08 
271.45 
282.68 
286.21 
286.76 
287.51 
287.88 
290.05 
306.45 
308.02 
313.33 
314.99 
315.95 
321.85 
321.86 
322.73 
325.06 
323.58 
326.24 
328.43 
334.37 
335. HS 
337.63 
339.03 
340.e1 
340.80 
341. eo 
341.84 
343.93 
344.83 
34S.23 
346.44 
347.90 
353.25 
337.36 
368.31 
372.96 
373.91 

CONSOL I OAT I 01. .. L COMPANY 
NO. 072 NINEVEH 

CORR. LITH 
THICKNESS CODE CODE ------------LITHOLOGY--------------

OF UNIT 

1.88 
.49 

1.93 
1.04 

.23 

.25 

.19 
5. 13 

.34 
1. 01 
1.43 
5.72 

10.37 
11.23 
3.S3 

.55 

.75 

.37 
2.17 

16.40 
1.67 
5.31 
1. 66 

.96 
IS. 90 

.00 

.88 
.2.33 

.52 

.66 
2.19 
6.94 

• 78 
2.48 
1.40 
1.48 

.29 

.70 

.34 
2.09 

.90 

.40 
1. 21 
1.46 
8.35 
4. 11 

10.95 
4.6S 

.95 

TM 
TM 
TM 

UW 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 

JT 
JT 

0101 CLAYSTONE 
0804 SHALY LIMESTONE,FOR,MAS 
0124 SHALE,DARK GRAY 
0101 CLAYSTCNE 
0114 BLACK SHALE 
0021 coMMON BANDED COAL 
0021 COMMON BANDED COAL 
0101 CLAYSTONE 
0114 BLACK SHALE 
0804 SHALY LIMESTONE,FOR,MAS 
0101 ClAYSTCNE 
0101 CLAYSTONE 
0194 SHALE,GRAY 
0124 SHALE,DARK GRAY 
0101 CLAYSTONE 
0804 SHAlY LIMESTONE,FGR,MAS 
0101 CLAYSTONE 
0904 LIMESTONE,FINE-BRAINED,MASSIVE 
0101 CLAYSTONE 
0541 SANDSTONE,BRAY,CROSSBEDDED 
0324 SANDY SHALE,DARK GRAY,MASSIVE 
0124 SHAlE,DARK BRAY 
0124 SHALE,DARK GRAY 
0544 SANDSTONE,GRAY,MASSIVE 
0113 BLACK SHALE WITH COAL STREAKS 
0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0804 SHALY LIMESTONE,FGR,MAS 
0124 SHALE,DARK GRAY 
0101 CLAYSTONE 
0904 LIMESTONE,FINE-BRAINED,MASSIVE 
0904 LIMESTCNE,FINE-GRAINEO,MASSIVE 
0101 CLAYSTONE . 
0904 LIMESTONE,FINE-BRAINEO,MASSIVE 
0804 SHALY LIMESTONE,FGR,MAS 
0101 CLAYSTONE 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0101 CLAYSTONE 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0101 CLAYSTONE 
0804 SHALY LIMESTONE,FGR,MAS 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0101 CLAYSTONE 
0334 SANDY SHALE,LT GRY-GRN,MASSIVE 
0544 SANDSTONE,GRAY,MASSIVE 
032~ SANDY SHALE,DARK GRAY,MASSIVE 
0124 SHALE,DARK GRAY 
0114 BLACK SHALE 
0101 CLAYSTONE 
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--------CHARACTERISTICS--------

MED DRK GRY 8FT SPC 
ORK GRY HRD SPC 
MIC SLY CHN CLY SPC 
DRK ORY SFT SPC 
CAR PLT spe 
SHY SHS FFfS SPC 
CCA FF!5 SPc 
MED DRK GRY SFT SKD SPC 
CLY SPC 
DRK ORY HRD 8PC 
MED ORY SFT SKD BKN SPC 
DRK ORY 8FT BKN SKO OLC 
MIC SMO OLe 
MIC SMO SPC 
DRK BRY 8FT SPC 
ORK GRY HRD 8PC 
DRK GRY 8FT 8PC 
DRK BRY HRD SPC 
DRK GRY SFT SKD BKN SPC 
FOR FUP Mle RIP FLT SHS SPC 
HRD MIC CHN THN FLT SSS GLC 
MIC SLY SMO OLC 
MIC SLY SGT SOY CHN SSS PLT 
FOR FUP SHY MIC RIP SHS SPC 
CPF SPC 
EXH 
LIM HRO SLY SPC 
DRK BRY HRD GLC· 
LIM CLY SPC 
DRK BRY SFT SPC 
MED GRY HRD 08T SPC 
LIT MED BRN GRY HRD OST SPC 
ORK GRY SPC 
MED BRN GRY HRD OST SPC 
MED DRK GRY HRD SPC 
ORK BRY 8FT SPC 
LIT BRN GRY HRD OST SPC 
DRK BRY SFT SKD BKN SPC 
LIT BRN ORY HRD SPC 
MEO ORK BRY BKN SPC 
ORK BRY HRD 08T SPC 
MED BRN GRY HRO SPC 
DRK BRY SFT SKD BKN CAN SPC 
MIC SLY OLC 
VRY FGR FUP MIC RIP SHS SPC 
MIC SMO THN FLT sss spe 
MIC SLY SMO GLC 
SMO CLY BLC 
BlK SLY SFT SPC 



REPORT NO. 1121 US-01 

DATE OF LISTING 0~/23/S8 

DRILL HOLE MB84 8 

ELEV. OF 
SEQ. NO. TOP OF UNIT 

,.... 2860 
2680 
2700 
2720 
2740 
2780 
2780 
2800 
2820 
2840 
2860 
2880 
2800 
2820 
2940 
2960 
2980 
3000 
3020 
3040 
3060 
3080 
3100 
3120 
3140 
3160 
3180 
3200 
3220 
3240 
3260 
3280 
3300 
3320 
.3340 
3360 
3380 
3400 
3420 
3440 
3460 
3480 
3500 
3520 
3540 
3560 
3580 
3600 
3620 

1076.24 
1078.77 
1074.60 
1073.93 
1069.20 
1068.S1 
1059.61 
1057.04 
1053.71 
1050.615 
1047.44 
1042. 11 
1036.81 
1033.80 
1031.74 
1031 .40 
1030.94 
1030.22 
1029.49 
1028.33 
1027.41 
10215.10 
1024.52 
1018.6~ 
1016.83 
1016.8S 
1018.48 
1014.29 
1012.64 
1011.24 
1008.24 
1007.70 
1004.30 
1003.04 
996.79 
991.44 
986.78 
985.10 
983.64 
982.60 
980.34 
979.65 
977.60 
973.95 
967.t:SO 
966.93 
963.91 
963.47 
9159.63 

DEPTH TO 
BOTTOM 
OF UNIT 

374.38 
375.55 
376.22 
380.95 
384.34 
390.154 
393.11 
396.44 
399.50 
402.71 
408.04 
413.34 
416.615 
418.41 
418.715 
419.21 
419.93 
420.66 
421.82 
422.74 
425.015 
4215.63 
431. ~O 
433.22 
433.157 
434.66 
438.86 
437.81 
438.91 
441.91 
442.48 
4415.SI5 
447.11 
4153.36 
4t:S8.71 
463.36 
468. ms 
466.151 
467.1515 
469.S1 
470.150 
472.1515 
476.20 
482.615 
483.22 
486.24 
486.68 
490.52 
492.66 

CONSOL I OAT 101 •. 
NO. 072 NINEVEH 

CORR. LITH 

COMPANY 

THICKNESS CODE CODE ------------LITHOLOGY---------------
OF UNIT 

.47 
1.17 

.67 
4.73 
3.39 
6.20 
2.157 
3.33 
3.06 
3.21 
5.33 
8.30 
3.31 
1. 76 

.34 

.46 

.72 

.73 
1.16 

.92 
2.31 

.158 
8.87 
1. 72 

.35 
1.09 
1.20 
1. 615 
1.40 
3.00 

.154 
3.40 
1.26 
6.25 
15.315 
4.615 
1.69 
1.46 
1.04 
2.26 

.69 
2.015 
3.615 
6.45 

.57 
3.02 

.44 
3.84 
2.14 

JT 

Ml 
ML 
ML 
ML 
ML 
ML 
ML 
ML 

LL 
LL 
LL 
LL 
LL 
lL 
LL 
LL 
LL 
LL 
LL 
LL 

0',3 BLACK SHALE WITH COAL STREAKS 
0021 COMMON BANDED COAL 
0101 CLAYSTONE 
0124 SHALE,DARK GRAY 
01544 SANDSTONE,GRAY,MASSIVE 
0124 SHALE,DARK GRAY 
0124 SHALE,DARK GRAY 
0124 SHALE,DARK BRAY 
0167 CLAYSTONE,RED 
0101 CLAYSTONE 
0544 SANDSTONE,BRAY,MASSIVE 
0194 SHALE,GRAY 
0194 SHALE,GRAY 
0167 CLAYSTONE,RED 
0101 CLAYSTONE 
0804 SHALY LIMESTONE,FGR,MAS 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0804 SHALY LIMESTONE,FGR,MAS 
0101 CLAYSTONE 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0124 SHALE,DARK GRAY 
0904 LIMESTONE,FINE-GRAINEO,MASSIVE 
0134 SHALE,LIGHT GRAY-GREEN 
0167 CLAYSTONE,RED 
0101 CLAYSTONE 
0334 SANDY SHALE,LT GRY-BRN,MASSIVE 
0101 CLAYSTONE 
0334 SANDY SHALE,LT GRY-BRN,MASSIVE 
01544 SANDSTONE,GRAY,MASSIVE 
01$14 SHALE,GRAY 
0101 CLAYSTONE 
oe44 SANDSTONE,GRAY,MASSIVE 
0101 CLAYSTONE 
0194 SHALE,GRAY 
0334 SANDY SHALE,LT GRY-GRN,MASSIVE 
0124 SHALE,DARK GRAY 
0101 CLAYSTONE 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0101 CLAYSTONE 
0804 SHALY LIMESTONE,FGR,MAS 
0101 CLAYSTONE 
0804 SHALY LIMESTONE,FGR,MAS 
01544 SANDSTONE,GRAY,MASSIVE 
0124 SHALE,DARK ORAY 
0124 SHALE,DARK GRAY 
0804 SHALY LIMESTONE,FOR,MAS 
olof CLAYSTONE 
0804 SHALY LIMESTONE,FOR,MAS 
0804 SHALY LIMESTONE,FGR,MAS 
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--------CHARACTERISTICS--------

CAR PLT SPC 
BNY HRD CCA FF5 PYS PYN 
MED GRY SFT SPC 
MIC SLY spe 
VRY FGR FUP SHY MIC GLC 
MIC SLY Gle 
SPC 
LIM CLY SKD FSH SPC 
LIM WBD SHY SKO SPC 
LIT MED GRY SFT SKD BKN SPC 
FGR FUP MIC FLT RIP SHS Ole 
MIC SMO THN FLT SSS OlC 
MIC SMO spe 
SFT SKD 8KN spe 
DRK GRY SFT SPC 
ORK GRY HRD-SPC 
LIT BRN GRY HRD SPC 
MED BRY HRD SPC 
MED ORK GRY 8FT spe 
LIT 8RN GRY HRD CST SPC 
CLY THN SKD SPC 
"ED BRN GRY HRD OST SPC 
LIM CLY SKD SPC 
SFT SKD SPC· 
MED GRY 8FT SKD spe 
MIC SLY SPC 
MED BRY SFT spe 
MIC HRD GLC 
HRD FGR FUP Mle GlC 
MIC SLY spe 
MED GRY SFT SKD BKN SPC 
VRY F9R FUP MIC SPC 
MED GRY SFT SKD BKN GLC 
MIC SLY SMO SPC~ 
MIC SLY FLT RIP SSS GLC 
MIC SLY SMO GLC 
DRK GRY BLK waD SHY SPC 
MEO BRN GRY HRD FSH SPC 
DRK GRY 8FT SKD BKN SPC 
DRK GRY HRD SPC 
DRK GRY SFT SPC 
MEO DRK GRY HRD GLC 
VRY FGR FUP Mle SHY spe 
MIC SLY SMO SPC 
SMO spe 
MED DRK GRY HRD SPC 
BLK CHN SPC 
MED DRK GRY HRD CST SPC 
ORK GRY CLS HRD spe 



R~paRT NO .. ~211211~·01 

DATE aF liSTING: 015/23/88 
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ELEV. OF 
SEQ. NO. TOP OF UNIT 

DEPTH TO 
BOTTOM 
OF UNIT 

,,-. 
3640 
3660 
3680 
3700 
3720 
3740 
3760 
3780 
3800 
3820 
3840 
3860 
3880 
3900 
3920 
3940 
3960 
3980 
4000 
4020 
4040 
4060 
4080 
4100 
4120 
4140 
4160 
4180 
4200 
4220 
4240 
4260 
4280 
4300 
4320 
4340 
4360 
4380 
4400 
4420 
4440 
4460 
4480 
4~00 
4~20 

4~40 
4560 
4580 
4600 

957.49 
956.20 
9~5.tSe 
ge4.77 
ge2.2t5 
950.815 
949.98 
949.19 
945.69 
944.95 
943.11 
940.70 
940.01 
936.08 
935.47 
934.72 
932.18 
923.63 
9H5.08 
910.21 
909.67 
907.45 
9015.11 
903.81 
801 • sns 
889.07 
887.D2 
881.90 
881.28 
878.98 
875.97 
87~.74 
874.77 
86::5. 17 
862.07 
858.10 
857.51 
856.40 
856.27 
856.17 
856.04 
855.69 
855.65 
855.04 
849.10 
838.90 
835.16 
783.28 
782.24 

493.95 
494.60 
49::5.38 
497.90 
499.30 
::500. 17 
500.96 
504.46 
50::5.20 
507.04 
509.45 
~no. 14 
514.07 
514.68 
5HS.43 
517.97 
526.52 
535.07 
539.94 
540.48 
542.70 
545.04 
546.34 
548.20 
561 .08 
562.63 
568.25 
568.87 
571 • 17 
574. 18 
574.41 
~75.38 
584.98 
588.08 
592.05 
592.64 
593.75 
593.88 
593.98 
594.11 
594.46 
594.50 
595.11 
601.05 
611 .25 
614.99 
666.87 
667.91 
668.03 

CONSOLIDATIONv~Al COMPANY 
NO. 072 NINEVEH 

CORR. liTH 
THICKNESS CODE COOE ------------lITHOLOBY--------------

OF UNIT 

1.29 
.65 
.78 

2.::52 
1.40 

.87 

.79 
3.50 

.74 
1.84 
2.41 

.69 
3.93 

.61 

.75 
2.54 
8.55 
8.55 
4.87 

.54 
2.22 
2.34 
1.30 
1.86 

12.88 
1. 55 
5.62 

.62 
2.30 
3.01 

.23 

.97 
9.60 
3.10 
3.97 

.59 
1. 11 

.13 

.10 
• 13 
.35 
.04 
.61 

5.94 
10.20 
3.74 

151.88 
1. 04 

.12 

II 0101 CLAYSTONE 
LL 0124 SHALE,DARK BRAY 
LL 0904 LIMESTONE,FINE-BRAINED,MASSIVE 
lL 0124 SHALE,DARK BRAY 
II 0124 SHALE,DARK GRAY 
II 0904 lIMESTONE,FINE-BRAINED,MASSIV! 
LL 0101 CLAYSTONE 
lL 0904 LIMESTONE,FINE-GRAINED,MASSIVE 
LL 0101 CLAYSTONE 
LL 0904 LIMESTONE,FINE-GRAINED,MASSIVE 

0101 CLAYSTONE 
0194 SHALE,BRAY 

WS 0114 BLACK SHALE 
WS 0021 caMMaN BANDED COAL 

0114 BLACK SHALE 
0544 SANDSTONE,BRAY,MASSIVE 
0114 BLACK SHALE 
0124 SHAlE,DARK GRAY 
0541 SANDSTONE,GRAY,CROSSBEDDED 
0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0804 SHALY lIMESTONE,FGR,MAS 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0194 SHAlE,GRAY 
0194 SHAlE,GRAY 
0101 CLAYSTONE 
0194 SHALE,BRAY' 
0904 LIMESTONE,FINE·GRAINED,MASSIVE 
0804 SHALY LIMESTONE,FGR,MAS 
0194 SHALE,BRAY 
0134 SHALE,lIGHT GRAY·GREEN 
0~44 SANDSTONE,GRAY,MASSIVE 
0334 SANDY SHAlE,LT ORY-GRN,MASSIVE 
0194 SHAlE,GRAY 
0124 SHAlE,DARK GRAY 
0124 SHALE,DARK BRAY 
0124 SHALE,DARK BRAY 

WA 0114 BLACK SHALE 
WA 0021 COMMON BANDED COAL 
WA 0113 BLACK SHALE WITH COAL STREAKS 
WA 0021 COMMON BANDED COAL 
WA 0114 BLACK SHALE 
WA 0021 COMMON BANDED COAL 
MM 0804 SHAlY lIMESTONE,FGR,MAS 

0194 SHALE,GRAY 
WD 0~44 SANDSTONE,BRAY,MASSIVE 
WD 0541 SANOSTONE,GRAY,CROSSBEDDEO 

0101 CLAYSTONE 
WB2 0021 COMMON BANDED COAL 
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--------CHARACTERISTICS·--·_·--

DRK BRY 8FT 8KD BKN SPC 
MIC SLY CHN 8PC 
LIT BRN GRY HRD SPC 
ClY SMO SKN 8PC 
liM HRD SPC 
MED GRY HRD SPC 
MED BRY SFT CHN SPC 
MED GRY HRD SPC 
MED BRY SFT BKN 8PC 
MED DRK BRY HRD SPC 
MED BRY SFT 8KD CHN SPC 
SMO BKN TBD SPC 
SMCI spe 
SNY HRD FFD CCA PYS SHS SPC 
SMe CLY SPC 
VRY FBR FUP SHY MIC COS SHS 
SMO MIC SLY PLT BLC 
MIC SLY CHN PlT FLT SSS.SPC 
VRY FGR FUP MIC CCiS RIP SHS 
PYS FF!5 spe 
MIC SLY SMO SPC 
DRK GRY BlK HRD TBD SPC 
MED GRY HRD SPC 
LIM Mle SKD SPC 
MIC CHN Gle 
MED BRY 8FT 8PC 
ClY SMO SPC 
LIT BRN BRY HRD SPC 
MED GRY HRD 8PC 
LIM CLY CAN SPC 
CLY SPC 
VRY FOR SHY MIC OlC 
Mle THN FlT SS8 GlC 
SMO ClY spe 
MIC SOT SOY THN FlT SSS GlC 
SMO CLY SPC 
MIC SLY THN FlT SSS spe 
CAR PlT 8PC 
BNY FF5 BLC 
BNY FF5 SPC 
BNY FF~ SPC 
CAR PLT FFD spe 
HRD BNY FF5 PYS SHS spe 
MED DRK ORY HRD SPC 
Mle SLY SMO FlT RIP SSS spe 
VRY FGR Mle SHY FUP SHS OlC 
FOR MGR FUP Mle SHS spe 
MED ORY CHN SFT SKD BKN spe 
BNY FF5 GlC 
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DATE OF LISTING : O~/23/88 

DRilL HOLE MB84 8 

ELEV. CJF 
SEQ. NO. TOP OF UNIT 

,-.. 4620 
4640 
4660 
4680 
4700 
4720 
4740 
4760 
4780 
4800 
4820 
4840 
4860 
4880 
4900 
4920 
4940 
4960 
4980 
~OOO 
~020 
~040 
~060 
~080 
Gl00 
5120 
5140 
5160 
G180 
8200 
8220 
15240 
8260 

,,-. G280 
8300 
G320 
15340 
15360 
15380 
5400 
~420 
5440 
5460 
5480 
5500 
5520 
5540 
51560 
5580 

782.12 
781.88 
781. 77 
781 .615 
781 .46 
781.33 
781.06 
779.71 
779.47 
779.17 
778.64 
778.151 
777.56 
777.150 
777.37 
774.87 
769.97 
762.84 
762.17 
760.85 
758.70 
758.06 
755.97 
752.27 
751.64 
751. 29 
7150.40 
746.03 
7415.07 
7315. 12 
728.69 
722.88 
722.88 
722.77 
722.23 
722.10 
718.62 
717.30 
717.01 
7115.60 
7115.10 
713.84 
711 .42 
709.30 
7015.40 
705.04 
702.24 
697.62 
693.72 

DEPTH TO 
BOTTOM 
OF UNIT 

668.27 
668.38 
668.50 
668.69 
668.82 
669.09 
670.44 
670.68 
670.98 
671.151 
671.64 
672.59 
672.65 
672.78 
675.28 
680.18 
687.31 
687.98 
689.30 
691.45 
692.09 
694.18 
697.88 
698.51 
698.86 
699.75 
704. 12 
7015.08 
715.03 
721.46 
727.17 
727.27 
727.38 
727.92 
728.05 
731.53 
732.85 
733.14 
734.1515 
735.05 
736.31 
738.73 
740.85 
744.75 
745.11 
747.91 
752.153 
756.43 
758.40 

CONSOLI DATI 01. L COMPANY 
NO. 072 NINEVEH 

CORR. LITH 
THICKNESS CODE CODE ------------LITHOlOGY--------------

OF UNIT 

.24 
• 11 
.12 
.19 
.13 
.27 

1.35 
.24 
.30 
.53 
.13 
.9~ 
.06 
.13 

2.50 
4.90 
7.13 

.67 
1.32 
2.15 

.64 
2.09 
3.70 

.63 

.35 

.89 
4.37 

.96 
9.95 
6.43 
15.71 

.10 

. 11 

.154 

.13 
3.48 
1.32 

.29 
1.41 

.50 
1.26 
2.42 
2.12 
3.90 

.36 
2.80 
4.62 
3.90 
1.97 

WB2 0021 COMMON BANDED COAL 
WB2 0021 COMMON BANDED COAL 
WB2 0021 COMMON BANDED COAL 
WB2 0034 BONE 
WB2 0114 BLACK SHALE 
WB2 0021 COMMON BANDED COAL 
WP 0101 CLAYSTONE 
WBl 0021 COMMON BANDED COAL 
WB1 0034 BONE 
WBl 0021 COMMON BANDED COAL 
WB1 0114 BLACK SHALE 
WB1 0021 COMMON BANDED COAL 
WB1 0034 BONE 
WB1 0021 COMMON BANDED COAL 

0334 SANDY SHALE,lT GRY-GRN,MASSIVE 
0124 SHALE,DARK GRAY 
0194 SHALE,GRAY 

Wl 0904 LIMESTONE,FINE-GRAINED,MASSIV! 
Wl 0147 ClAYSTONE,GREEN 
Wl 0904 lIMESTONE,FINE-GRAINED,MASSIVE 
Wl 0194 SHAlE,GRAY 
Wl 0904 LIMESTONE,FINE-GRAINED,MASSIVE 
Wl 0804 SHALY lIMESTONE,FGR,MAS 
WL 0787 SHAlY liMESTONE BRECCIA,lS PEB 
WL 0904 LIMESTONE,FINE-GRAINED,MASSIVE 
WL 0194 SHALE,GRAY 
US 0544 SANDSTONE,GRAY,MASSIVE 
US 0194 SHALE,GRAY 

0124 SHAlE,DARK GRAY 
0194 SHALE,GRAY 
0194 SHALE,GRAY 

UT 0113 BLACK SHALE WITH COAL STREAKS 
UT 0034 BONE 
UT 0021 COMMON BANDED COAL 
UT 0113 BLACK SHALE WITH COAL STREAKS 
UT 0124 SHAlE,DARK GRAY 
UT 0021 COMMON BANDED COAL 
UT 0113 BLACK SHALE WITH COAL STREAKS 
LD 0804 SHAlY LIMESTONE,FGR,MAS 
lD 0147 CLAYSTONE,OREEN 
LD 0904 lIMESTONE,FINE-GRAINED,MASSIVE 
LD 0904 lIMESTONE,FINE-GRAINED,MASSIVE 
lD 0124 SHALE,DARK GRAY 

0134 SHAlE,lIOHT GRAY-GREEN 
0101 CLAYSTONE 
0544 SANDSTONE,GRAY,MASSIVE 
0194 SHALE,GRAY 
0124 SHALE,DARK GRAY 

lC 0804 SHALY LIMESTONE,FGR,MAS 
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--------CHARACTERISTICS--------

FFe SHS PYS OlC 
BNY FF15 GlC 
FFlS Gle 
HRD FFD 8PC 
CAR PlT FFr5 spe 
FF!5 8HS 8pe 
MED GRY SMa SHY WBD TBD SPC 
SHS PYS FFG SPC 
FFt5 HRD SHS SPC 
FFG PYS SHS SPC 
CAR PlT SPC 
FF~ PYS 8HS GlC 
FF~ OLC 
SNY HRD FF~ SPC 
MIC THN FlT RIP SSS GlC 
Mle SLY CHN FlT RIP SSS Gle 
SLY SMO 8pe 
MED DRK GRY HRD SPC 
SFT UNC 8PC 
MED BRN GRY HRD SPC 
SMO ClY SKD TBD SPC 
LIT BRN GRY HRO SPC 
MED DRK GRY HRD GlC 
DRK GRY HRD SPC 
liT MED BRN GRY HRD SPC 
LIM eLY SKD TBD SPC 
VRY FOR FUP MIC SHY SHS GLC 
MIC SLY THN FlT SSS GlC 
SMO ClY GlC 
SMO Mle THN FLT·SSS GlC 
SMO SPC 
CAR PLT 8pe 
HRO FFD PY8 PYN SPC 
BNY HRD PYS SPC 
SMO CAR PLT spe 
MIC SLY CHN COS PLT SSS SPC 
HRD FFt5 spe 
PLT 8pe 
MED DRK GRY HRD SPC 
SFT SKD 8pe 
MED BRN GRY HRD SPC 
MED DRK GRY HRD OlC 
ClY SKD liM SPC 
MIC SLY SOT SOY SPC 
MED GRY SFT SPC 
VRY FGR FUP MIC RIP SHS SPC 
SMO Mle THN FlT SSS OlC 
SMO CL Y BKN TBD SPC . 
ORK GRY HRD SPC 



ttEPORT NO. ;21121 HS-01 CONSOLIDATIOf\ AL COMPANY 
NO. 072 NINEVEH 

DATE OF LISTING : 08/23/86 PAGE NO. 868 

--------
DRILL HOLE MB84 6 

ELEV. OF DEPTH TO CORR. LITH 
SEQ. NO. TOP OF UNIT BOTTOM THICKNESS CODE CODE ------------LITHOLOGY--------------- --------CHARACTERISTICS--------

CJF UNIT OF UNIT 

r-- 8600 691.78 788.97 .87 LC 0114 BLACK SHALE ClY CHN SPC 
8620 691 . 18 762.98 4.01 lC 0904 LIMESTONE,FINE-GRAINED,MASSIV~ liT BRN GRY HRD OST GlC 
8640 687.17 764.43 1.45 lC 0804 SHALY lIMESTONE,FOR.MAS DRK ORY HRD SPC 
5660 685.72 769.03 4.60 lC 0904 lIMESTONE,FINE-GRAINED.MASSIVE liT BRN GRY HRD OST SPC 
a680 681 • 12 770.04 1. 01 0147 ClAYSTONE,GREEN SHY WBD GLC 
8700 680.11 772. ms 2.01 0338 SANDY SHALE,LT GRY-GRN,MAS,CHN MIC SLY spe 
8720 678.10 772.54 .49 LB 0124 SHALE. DARK GRAY liM HRD SPC 
5740 677.61 778.41 2.87 lB 0904 lIMESTONE,FINE-GRAINED.MASSIVE liT BRN GRY HRD SPC 
a760 674.74 776.24 .83 lB 0804 SHALY lIMESTONE,FGR.MAS oRK ORY HRD SPC 
8780 673.91 779.66 3.42 lB 0904 lIMESTONE,FINE-ORAINED,HASSIVE liT BRN GRY HRD SPC 
5800 670.49 779.97 .31 lB 0804 SHALY llMESTONE,FOR,MAS oRK ORY HRD SPC 
5820 670.18 781.77 1.80 l8 0904 lIMESTONE.FINE-ORAINEo,MASSIVE liT BRN GRY HRD SPC 
5840 668.38 783.70 1.93 lB 0804 SHAlY lIMESTONE,FGR,MAS DRK ORY HRo SPC 
5860 666.45 787.95 4.25 0157 ClAYSTONE,REo-OREEN SKD 8KN SPC 
5880 662.20 788.31 .36 LA 0804 SHAlY LIMESTONE,FGR,MAS oRK ORY HRD SPC 
5900 661.84 795.77 7.46 LA 0904 lIMESTONE,FINE-ORAINEO,HASSIVE LIT BRN GRY HRO FSH SPC 
5920 654.38 796.02 .25 LA 0804 SHALY LIMESTONE,FGR,MAS ORK GRY HRO SPC 
5940 654.13 797.74 1. 72 0147 ClAYSTONE,GREEN SKD BKN SPC 
5960 652.41 800.45 2.71 0335 SANDY SHALE,LT GRY-GRN,MAS,CHN MIC SLY SPC 
S980 649.70 804.14 3.69 BN 0804 SHALY LIMESTONE,FGR,HAS ORK GRY HRo SPC 
6000 646.01 807.29 3.15 BN 0805 SHAlY LIMESTONE,FGR,MOZ ORK GRY HRD SPC 
6020 642.86 821 .04 13.75 BN 0904 LIMESTONE,FINE-GRAINEO,MASSIVE MED BRN GRY HRO SPC 
6040 629. 11 830.89 9.85 8N 0904 lIMESTONE,FINE-GRAINED,MASSIVE LIT BRN GRY HRo GlC 

'6060 619.26 838.29 7.40 BN 0904 lIMESTONE,FINE-GRAINEO,MASSIVE MEO BRN GRY HRO GlC 
6080 611.86 850.64 12.35 BN 0804 SHALY LIMESTONE,FGR,MAS MEO ORK GRY HRO GLe 
6100 ~99·. 51 8S4.91 4.27 BN 0904 lIMESTONE,FINE-GRAINEo,MASSIVE LIT BRN GRY HRD SPC 
6120 t595.2~ 8t55.83 .92 BN 0804 SHALY lIMESTONE,FGR,MAS DRK GRY HRO SPC 
61~0 594.32 856.~4 .71 BN 0904 lIMESTONE,FINE-GRAINEO,MASSIVE MED BRN GRY HRO SPC 
6160 593.61 8t58.99 2.4t5 BN 0804 SHALY LIMESTONE,FGR,MAS ORK GRY HRo SPC 
6180 591.16 861.84 2.85 0101 CLAYSTONE DRK GRY SFT SKD BKN SPC 
8200 888.31 862.0t5 .21 SW 0114 BLACK SHALE CAR PLT SPC 
8220 588.10 862.13 .08 SW 0034 BONE HRD SHS FF5 SPC 
82~0 588.02 882.85 .72 SW 0021 COMMON BANDED COAL HRD BNY SHS eeA FFe spe 
6260 587.30 863.21 .36 SW 0021 COMMON BANDED COAL FF5 PYS PYN CLS SPC 
8280 586.94 863.88 .67 SW 0021 COMMON BANDED COAL HRD BNY SHS CCA FF5 SPC 
8300 586.27 863.95 .07 SW 0034 BONE SHY HRO FF5 
6320 586.20 865.97 2.02 0101 CLAYSTONE ORK GRY SFT SKD BKN COS SPC 
8340 584.18 868.07 2.10 0124 SHAlE,DARK GRAY SMO MIC SLY RAR THN FLT SSS 
6360 1582.08 874.01 5.94 0124 SHALE,DARK GRAY SMO MIC SLY CJLC 
6380 576.14 874.32 .31 FP 0114 BLACK SHALE SMO PLT SPC 
6400 575.83 874.96 .64 FP 0021 COMMON BANDED COAL BNY HRO FF5 SPC 
6420 t575.19 875.50 .54 FP 0113 8LACK SHALE WITH COAL STREAKS MIC SLY CHN COS GLC 
6440 t574.65 875.88 .38 SL 0804 SHALY LIMESTONE,FOR,MAS BlK MIC SLY HRO ale 
6460 t574.27 877.02 1. 14 SL 0804 SHALY LIMESTONE,FOR,MAS ORK GRY HRo SPC 
6480 573.13 878.45 1. 43 SL 0101 CLAYSTONE DRK GRY SFT SKD BKN SPC 
6500 571.70 889.02 10.57 SL 0904 lIMESTONE,FINE-GRAINED,MASSIVE LIT BRN GRY HRo SPC 
6520 t561 . 13 891.03 2.01 SL 010f CLAYSTONE ORK GRY SFT SKO SPC 
6t540 t5t59. 12 891. 96 .93 SL 0804 SHALY lIMESTONE.FGR.MAS ORK GRY HRD SPC 
6560 5~8.19 905.26 13.30 Sl 0904 lIMESTONE,FINE-ORAINEO,MASSIVE MED BRN BRY HRD SPC 



-' 
~EPORT NO. J211211~-01 

DATE OF LISTING : O~/23/86 

DRILL HOLE MB84 6 

ELEV. ClF 
SEQ. NO. TOP OF UNIT 

,... 
6580 
6600 
6620 
6640 
6660 
6680 
6700 
6720 
6740 
6760 
6780 
6800 
6820 
6840 
6860 
6880 
6900 
6920 
6840 
6960 
6980 
7000 
7020 
7040 
7080 
7080 
7100 
7120 
7140 
7160 
7180 
7200 
7220 

_ 7240 
7260 
7280 
7000 
7320 
7340 
7360 
7380 
7400 
7420 
7440 
7460 
7480 
7500 
7520 
7540 

544.89 
542.84 
539.51 
538.03 
537.17 
536.24 
532. 12 
527.94 
521 .94 
519.60 
517. 10 
515.06 
505.14 
501.37 
498.215 
497.152 
496.70 
486.14 
482.18 
481.89 
477.29 
476.152 
476.44 
476.32 
476.11 
4715.83 
4715.154 
475.32 
475.04 
474.61 
474.33 
473.11 
472.89 
471.26 
471 .04 
470.83 
470.67 
470.08 
469.82 
469.74 
469.40 
469.11 
466.87 
466.20 
464.10 
463.00 
459.99 
459.41 
458.50 

DEPTH TO 
BOTTOM 
OF UNIT 

907.31 
910.64 
912. 12 
912.98 
913.91 
918.03 
922.21 
928.21 
930.55 
933.05 
935.09 
945.01 
948.78 
951.90 
952.63 
953.45 
964.01 
967.97 
968.26 
972.86 
873.63 
973.71 
973.83 
874.04 
974.~2 
974.61 
874.83 
975.11 
975.54 
975.82 
977.04 
977.26 
978.89 
979.11 
979.32 
979.48 
980.07 
980.23 
980.41 
980.715 
981.04 
983.28 
983.95 
986.05 
987. US 
990.16 
990.74 
991.65 
992.80 

CONSOLIDATIO~ AL COMPANY 
NO. 072 NINEVEH 

C(JRR. LITH 
THICKNESS CODE C(JOE ------------LITH(JLOGY---------------

OF UNIT 

2.05 
3.33 
1.48 

.86 

.93 
4.12 
4.18 
6.00 
2.34 
2.50 
2.04 
9.92 
3.77 
3.12 

.73 
.• 82 

10.56 
3.96 

.29 
4.60 

.77 

.08 

.12 

.21 

.18 

.39 

.22 

.28 

.43 

.28 
1.22 

.22 
1.63 

.22 

.21 

.16 

.59 

.16 

.18 

.34 

.29 
2.24 

.67 
2.10 
1 .10 
3.01 

.58 

.91 
1. US 

SL 
SL 
SL 
SL 
SL 
FY 
FY 
FY 
FY 

PS 
PS 
PS 
PS 
PS 
PS 
PS 

Pl 
Pl 
Pl 
Pl 
OS 
PG 
PG 
PG 
PG 
PG 
PB 
PB 
PG 
PG 
PG 
PO 
PG 
PG 
PO 

0101 CLAYSTONE 
0904 lIMESTONE,FINE-GRAINED,MASSIVE 
0804 SHAlY lIMESTONE,FGR,MAS 
0904 lIMESTONE,FINE-GRAINED,MASSIVE 
0134 SHAlE,lIGHT GRAY-GREEN 
0147 ClAYSTONE,GREEN 
0134 SHAlE,lIGHT GRAY-GREEN 
0134 SHAlE,LIGHT GRAY-GREEN 
0134 SHAlE,LIGHT GRAY-GREEN 
0194 SHAlE,GRAY 
0335 SANDY SHALE,lT GRY-GRN,MAS,CHN 
0194 SHALE,GRAY 
0541 SANDSTONE,GRAY,CROSSBEDDED 
0194 SHALE,GRAY 
0544 SANDSTONE,GRAY,MASSIVE 
0124 SHALE,DARK GRAY 
0541 SANDSTONE,GRAY,CROSSBEDDED 
0124 SHAlE,DARK GRAY 
0124 SHAlE,DARK GRAY 
0114 BLACK SHALE 
0114 BLACK SHALE 
0034 BONE 
0021 COMMON BANDED COAL 
0034 BONE 
0021 COMMON BANDED COAL 
0124 SHAlE,DARK GRAY 
0021 COMMON BANDED COAL 
0034 BONE 
0021 COMMON BANDED CClAl 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0021 COMMON BANDED COAL 
0034 BONE 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0804 SHAlY LIMESTONE,FGR,MAS 
0114 BLACK SHALE 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0101 CLAYSTaNE 
033~ SANDY SHALE,LT GRY-BRN,MAS,CHN 
0101 CLAYSTONE 
0904 lIMESTONE,FINE-GRAINED,MASSIVE 
0101 CLAYSTONE 

PAGE NCI. 868 

--------CHARACTERISTICS--------

DRK GRY SFT SPC 
LIT BRN GRY HRD SPC 
DRK GRY HRD SPC 
liT BRN GRY HRD SPC 
LIM HRD spe 
SFT SKD BKN SPC 
HRD CAN ClY SPC 
liM HRD CAN GLC 
SFT SKD BKN SPC 
SMa CLY GlC 
MIC THN FlT SSS GlC 
MIC SLY THN FLT SSS GlC 
VRY FGR FUP MIC SHY SHS spe 
MIC SLY THN FLT SSS GlC 
VRY FGR MIC SHY RIP SHS SPC 
MIC SLY SMO spe 
FGR FUP Mle RIP SHS SPC 
MIC SLY CHN PlT GlC 
MIC SMO PlT THN FlT SSS spe 
SMa MIC SLY SPC 
ClY CHN BKN MIC SLY spe 
SHY HRD FFG Gle 
FFG PYS spe 
HRD FF8 spe 
FF5 PYS SPC 
SMO ClY spe 
FFG SPC 
HRD FF5 SPC 
SHS PYS FFG GlC 
BNY SHS HRD Gle 
FF5 PYS SHS SPC 
PLT eAR SPC 
FFe CCA PYS SHS SPC 
SHY HRD FFD SPC 
FF5 GlC 
BNY FF5 GLe 
SHS PYS FFtS GLC 
BNY SPC 
SPC 
BNY HRD PYS FF5 SPC 
SMa ClY SPC 
DRK GRY HRD FSH SPC 
SMO SPC 
MED GRY HRD SPC 
MED GRY SFT BKN SPC 
MIC THN FLT SSS SPC 
DRK GRY SFT spe 
MED BRN GRY HRD SPC 
MED GRY 8FT SPC 



FfEPORT NO. .. _1121115-01 

DATE OF LISTING : 0~/23/86 

---- .. _ .... 
DRILL HOLE M884 8 

ELEV, OF DEPTH T(J 
SEQ,NO, TOP (IF UNIT BOTTOM 

OF UNIT 

r 71560 457.315 996.63 
71580 4~3,152 897.00 

r 

CONSOLIDATIOI\. 
NO. 072 NINEVEH 

CORR. LITH 

COMPANY 

THICKNESS CODE CODE ------------LITHOLOGY--------------
OF UNIT 

3.83 
.37 

0194 SHALE,GRAY 
0904 LIMESrONE,FINE-GRAINED,MASSIVE 

PAGE NO. '870 

--------CHARACTERISTICS--------

MIC SLY THN FLT sss spe 
LIT BRN GRY HRD 



REPORT NO.: C2112115-0t 

DATE OF LISTING : 10/26/95 

DRILL HOLE F 20 

NORTH: 239213.00 EAST: 

STATE:37 PENNSYLVANIA 

USGS QUAD:WIND RIDGE 

COAL OPEtcATIONS 
NO. 072 NINEVEH 

PAGE NO. 1605 

1260638.00 SOURCE:2 LOCATION:2 SURF.ELEV.: 1236.99 DET.:6 

COUNTY: 59 GREENE TWP. : RANGE: MERIDIAN:OOO SECTION:OO SECTION CODE: 

SIZE:O TOWNSHIP:RICHHILL PROP/FARM: UNKNOWN AZIMUTH: INC: 

DATE DRILLED FROM: 04/07/78 TO:04/18/78 CONTRACTOR:BOYLES BROS. DRILLER:UNKNOWN INSP:US STEEL 

ELOG 
o 

DRILL TYPE 
1 

DATA SOURCE:US STEEL 

ELEV. OF DEPTH TO 
SEO.NO. TOP OF UNIT BOTTOM 

OF UNIT 

20 1236.99 20.00 
40 1216.99 29.12 
60 1207.87 47.01 
80 1189.98 59.45 

100 1177.54 59.87 
120 1177.12 60.09 
140 1176.90 76.25 
160 1160.74 84.95 
180 1152.04 95.15 
200 114 1.84 96.70 
220 1140.29 10.5.39 
240 113 1.60 126.16 
260 1110.83 135.60 
280 1101.39 139.68 
300 1097.31 158.34 
320 1078.65 165.54 
340 1071.45 169.61 
360 1067.38 184.38 
380 1052.61 187. 13 
400 1049.86 194.80 
420 1042. 19 202.35 
440 1034.64 204.88 
460 1032. tt. 214.52 
480 1022.47 240.05 
500 996.94 259.75 
520 977.24 263.63 
540 973.36 270.38 
560 966.61 283.12 
580 953.87 287.37 

FLUID TYPE 
2 

FLOW 
o 

CEMENT 
t 

0- 846 

WRAPPING 
o 

CONTAINER 
o 

CORED 
o 

UNITS OF MEASURE 
E 

-~--~--------------------COMMENTS------------------------
BAILEY BLOCK NO. 1 

CORR. LITH 
THICKNESS CODE CODE -~---~-~-~--LITHOLOGY---------~- ------CHARACTERISTICS------

OF UNIT 

20.00 0001 SURFACE CASING,OVERBURDEN 
9.12 0124 SHALE.DARK GRAY SLY FRB CAN GlC 

17.89 0194 SHALE.GRAY SLY TBD SSS CAN SPC 
12.44 0804 SHAlY LIMESTONE.FGR,MAS ORK GRY CAR GlC 

.42 0114 BLACK SHALE PYN GlC 

.22 0030 IMPURE COAL DUL SHY CFF PLT SPC 
16.16 0124 SHAlE,DARK GRAY CAN FRB SKD GLC 
8.70 0194 SHALE,GRAY SLY CAN GlC 

10.20 0194 SHALE.GRAY SOY TBD SSS GLC 
1.55 0804 SHALY LIMESTONE.FGR.MAS ORK GRY SPC 
8.69 0134 SHALE.LIGHT GRAY-GREEN SLY FRB CAN CAR GLe 

20.77 0540 SANDSTONE,GRAY FGR MGR TBD SHS GlC 
9.44 0124 SHAlE,DARK GRAY TBD IPY SSS PYS GLC 
4.08 0194 SHALE,GRAY SLY CAN SPC 

18.66 UL 0804 SHALY LIMESTONE,FGR.MAS ORK GRY PYS 
7.20 0124 SHAlE,DARK GRAY SLY CAN SPC 
4.07 0541 SANDSTDNE,GRAY,CROSSBEDDED MGR THO SHS GlC 

14.77 0194 SHAlE,GRAY SLY TSO CAN GlC 
2.75 0114 BLACK SHALE TBD CAR PLT SKo PYN SPC 
7.67 0194 SHALE,GRAY SLY THO SSS SKo GLC 
7.55 0540 SANDSTONE.GRAY FGR SHS CAR Gle 
2.53 0124 SHALE,oARK GRAY THO SKo GLC 
9.64 0301 SILTSTONE GRY GRN SKD PYN GlC 

25.53 0194 SHALE,GRAY SOY TBO PYN CAN RAR IPY 
19.70 0124 SHALE,DARK GRAY SLY SKo CAN SSS GLC 
3.88 0124 SHALE.DARK GRAY SLY RAR CAN RAR PYN GLC 
6.75 0540 SANDSTONE.GRAY FGR TBD SHS GlC 

12.74 0124 SHALE.DARK GRAY SLY TBo CAN GLC 
4.25 0540 SANDSTONE,GRAY MGR THO SHS CAL GlC 



REPOIl C2112115-01 

DATE OF LISTING 10/26/95 

DRILL HOLE F 20 

ELEV. OF 
SEQ.NO. TOP OF UNIT 

600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 

1000 
1020 
1040 
1060 
1080 
HOO 
H20 
1140 
1160 
1180 
1200 
1220 
1240 
1260 
1280 
1300 
1320 
1340 
1360 
1380 
1400 
1420 
1440 
1460 

949.62 
932.18 
925.14 
912.27 
91 t. 52 
910.26 
896.51 
885.26 
879.56 
879.01 
875.03 
870.25 
865.46 
859.44 
850.78 
836.79 
828.54 
827.54 
827.02 
812.34 
747.50 
746.38 
743.71 
739.19 
735.20 
725.31 
722.10 
714. 14 
710.44 
686.81 
681.93 
681.61 
681.02 
678.86 
677.24 
656.07 
632.66 
626.24 
616.45 
604.14 
576.47 
569.54 
555.91 
553.59 

DEPTH TO 
BOTTOM 
OF UNIT 

304.81 
311.85 
324.72 
325.47 
326.73 
340.42 
35 t. 73 
357.43 
357.98 
361.96 
366.74 
371.53 
377.55 
386.21 
400.20 
408.45 
409.45 
409.97 
424.65 
489.49 
490.61 
493.28 
497.80 
501.79 
511.68 
514.89 
522.85 
526.55 
550.18 
555.06 
555.38 
555.97 
558.13 
559.15 
580.92 
604.33 
610.75 
620.54 
632.85 
660.52 
661.45 
681.08 
683.40 
683.61 

COAL or
c 

NO. 072 NINE\ 

CORR. LITH 

ONS 

THICKNESS CODE CODE ------------lITHOLOGY-----------
OF UNIT 

17.44 
7.04 

12.87 
.75 

1.26 
13.69 
11. 31 
5.70 

.55 
3.98 
4.78 
4.79 
6.02 
8.66 

13.99 
8.25 
1.00 

.52 
14.68 
64.84 

1. 12 
2.67 
4.52 
3.99 
9.89 
3.21 
7.96 
3.70 

23.63 
4.88 

.32 

.59 
2.16 
1.62 

21. 17 
23.41 
6.42 
9.79 

12.31 
27.67 
6.93 

13.63 
2.32 

.21 

0124 SHALE.DARK GRAY 
0804 SHALY LIMESTONE.FGR.MAS 
0124 SHALE,DARK GRAY 
0114 BLACK SHALE 

WS 0030 IMPURE COAL 
0124 SHALE,DARK GRAY 
0541 SANDSTONE,GRAY.CROSSBEODED 
0194 SHAlE,GRAY 
0030 IMPURE COAL 
0114 BLACK SHALE 
0194 SHALE,GRAY 
0540 SANDSTONE.GRAY 
0124 SHALE,DARK GRAY 
0301 SILTSTONE 
0540 SANDSTONE,GRAY 
0124 SHALE,DARK GRAY 
0114 BLACK SHALE 

WA 0021 COMMON BANDED COAL 
0124 SHALE,DARK GRAY 

WD 0541 SANDSTONE,GRAY,CROSSBEDDED 
0124 SHALE,DARK GRAY 

WB. 0030 IMPURE COAL 
0124 SHALE,DARK GRAY 
0540 SANDSTONE,GRAV 
0124 SHALE,DARK GRAV 
0804 SHALY LIMESTONE.FGR,MAS 
030. SILTSTONE 
0541 SANDSTONE.GRAY.CROSSBEOOED 
0124 SHALE.DARK GRAY 
0113 BLACK SHALE WITH COAL STREAKS 

UT 0020 COAL 
UT 0021 COMMON BANDED COAL 

0124 SHALE,DARK GRAY 
0804 SHALV LIMESTONE,fGR,MAS 
0194 SHAlE.GRAY 
0804 SHALY LIMESTONE.FGR,MAS 
0194 SHALE.GRAV 
0900 LIMESTONE 
0134 SHALE.LIGHT GRAV-GREEN 

BN 0804 SHAlV LIMESTONE,FGR.MAS 
BN 0194 SHALE,GRAY 
BN 0804 SHALV LIMESTONE,FGR,MAS 

0124 SHALE.DARK GRAV 
SW 0030 IMPURE COAL 

'''-._4'' 

PAGE NO. 1606 

------CHARACTERISTICS------

SLY TBD RAR CAN GLC 
oRK GRV CAR GlC 
FRB CAR RAR PVN 
IPV GLC 
DUL SHY PYS GLC 
SOY TBD SSS IPY GLC 
MGR CAR SPC 
SOY TBD SSS IPY SPC 
DUL SHY FRS SPC 
TBO PYS PLT SPC 
SOY CAN SPC 
FGR MGR ClY GLC 
SOY TBD SSS GLC 
GRY GRN SKo RAR IKY 
FGR TBD SHS CAL CAN GLC 
TBD CAN IKY SKD 

CFF SPC 
SKD CAL CAN SSS GLC 
FGR MGR TBO SHS CAN SPC 
TBO FRB PLT PYS NBN GLC 
DUL SHY PYS FRB SPC 
SOY TBD COS SSS PYN GLC 
MGR TBD PLT CAR RAR PYN 
TBD PYS IPY GLC 
DRK GRY SPC 

'DRK GRY CAL SKD FRB 
MGR TBD CAL SPC 
SLY TBD CAN SSS GLC 
TBD IPY PLT PYS SPC 
DUL PYS 
SPC 
CAL SKD SPC 
DRK GRY CAR GLe 
SLY TBD CAL SKD GLC 
GRY CAR SPC 
TBD FRB SPC 
LIT GRY FGR SHS RAR CAR 
TBD CAL CAN FRB GLC 
GRV CAR SSS 
CAL GlC 
DRK GRY CAR RAR PVN . 
SLY TSD SKD CFF PYS GLC 
oUL SHY PYS 

... :/ 



, 
REPORT NO.: C2112115-01 

OATE OF LISTING : 10/26/95 

DRILL HOLE F 20 

ELEV. OF 
SEQ.NO. TOP OF UNIT 

1480 
1500 
1520 
1540 
1560 
1580 
1600 
1620 
1640 
1660 
1680 
1700 
1720 
1740 
1760 
1780 
1800 
1820 
1840 
1860 
1880 
1900 
1920 
1940 
1960 
t980 
2000 
2020 
2040 
2060 
2080 
2100 
2120 
2140 
2160 
2180 
2200 
2220 
2240 
2260 
2280 

553.38 
552.95 
552.48 
544.84 
537.96 
537.53 
533.08 
497.81 
492.84 
476.56 
461.01 
458.39 
454.73 
451 . 12 
441.67 
438.76 
438.59 
438.53 
438.50 
437.43 
437.40 
437.28 
437.21 
436.29 
436.25 
436.2' 
436.19 
436.15 
436.12 
436.08 
433.73 
433.71 
433.54 
433.52 
433.09 
426.93 
412.59 

. 41t.44 
407.56 
402.97 
395.68 

DEPTH TO 
BOTTOM 
OF UNIT 

684.04 
684.51 
692.15 
699.03 
699.46 
703.91 
739.18 
744.15 
760.43 
775.98 
778.60 
782.26 
785.87 
795.32 
798.23 
798.40 
798.46 
798.49 
799.56 
799.59 
799.71 
799.78 
800.70 
800.74 
800.78 
800.80 
800.84 
800.87 
800.91 
803.26 
803.28 
803.45 
803.47 
803.90 
810.06 
824.40 
825.55 
829.43 
834.02 
841.31 
845.90 

, 
COAL OPEn",. IONS 

NO. 072 NINEVEH 

CORR. LITH 
THICKNESS CODE CODE ------------LITHOLOGY-----------

OF UNIT 

.43 

.47 
7.64 
6.88 

.43 
4.45 

35.27 
4.97 

16.28 
15.55 
2.62 
3.66 
3.61 
9.45 
2.91 

.11 

.06 

.03 
1.07 

.03 

.12 

.07 

.92 

.04 

.04 

.02 

.04 

.03 

.04 
2.35 

.02 

.17 

.02 

.43 
6.16 

14.34 
1. 15 
3.88 
4.59 
7.29 
4.59 

sw 

SL 

PS 
PS 
PS 

OS 
PG 
PG 
PG 
PG 
PG 
PG 
PG 
PG 
PG 
PG 
PG 
PO 
PG 
PG 
PG 
PG 
PG 
PG 
PG 

0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0540 SANDSTONE,GRAV 
0124 SHALE,DARK GRAV 
0021 COMMON BANDED COAL 
0124 SHALE,OARK GRAV 
0804 SHALY LIMESTONE,FGR.MAS 
0194 SHALE,GRAY 
0194 SHALE,GRAV 
0194 SHALE,GRAY 
0540 SANDSTONE.GRAY 
0113 BLACK SHALE WITH COAL STREAKS 
0540 SANDSTONE,GRAV· 
0114 BLACK SHALE 
0124 SHALE,DARK GRAV 
0020 COAL 
0021 COMMON BANDED COAL 
0020 COAL 
0021 COMMON BANDED COAL 
0020 COAL 
0021 COMMON BANDED COAL 
0020 COAL 
0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0021 COMMON BANDED COAL 
0030 IMPURE COAL 
0124 SHALE,DARK GRAV 
0021 COMMON BANDED COAL 
0030 IMPURE COAL 
0021 COMMON BANDED COAL 
0080 PYRITE 
0021 COMMON BANDED COAL 
0124 SHALE.DARK GRAV 
0194 SHALE,GRAV 
0900 LIMESTONE 
0124 SHALE,DARK GRAV 
0900 LIMESTONE 
0134 SHALE,LIGHT GRAV-GREEN 
0194 SHALE.GRAY 

PAGE NO. 1607 

------CHARACTERISTICS~-----

FRB PVS GLC 
TBD PVS PLT SPC 
FGR TBD CAR SHS GLC 
SLY TBD IPV SSS SKD PYS 
RAR PVN SPC 
SLY CAL RAR COS SPC 
GRV SPC 
FRB SKD RAR CAR GLC 
SLY CAL SKD RAR PVT SPC 
SLY TBO SSS CAN RAR PVN 
FGR T80 CLV.RAR CAR GLC 
TBD SSS PVN SPC 
FGR TBD CAR SPC 
SSS PVN PVS 
TBD RAR PVN RAR COS SPC 
DUL 

OUL 
RAR PVS NBM 
FUS 

FUS 

DUL SHY 

RAR CFF RAR PVS 
OUL SHY 

RAR CFF RAR PVS 
SLY TBD CAL CAN SPC 
SLY TBD RAR SSS RAR SKD 
DRK GRV FGR CAR GLC 
FRS RAR CAL GLC 
LIT GRV FGR RAR CAR GLC 
CAN FRS CAN SKD GLC 
SOy TBD SSS 



... 

REPORT NO. J211211a~01 

DATE OF LISTING : 015/23/88 

CONSOLIDATIOh L COMPANY 
NO. 072 NINEVEH 

PAGE NO. 813 

NORTH: 

DRILL HOLE MB8S 

2376SUS. 00 EAST: 1261352.00 SOURCE: 2 LOCATION: 1 SURF.ELEV.: 1421.80 DET.:7 

STATE:37 PENNSYLVANIA 

~ISGS QUAD:WINDRIDGE 

DATE DRILLED FROM: 

COUNTY: 59 GREENE TWP. : RANGE: MERIDIAN:999 SECTION:OO SECTION CODE: 

ELOG 
o 

81 ZE: 1 TOWNSHIP:RICHHILL PROP/FARM:CONSOLCHARMR AZIMUTH: 

08/30/815 TO: 10/04/88 CONTRACTOR:DUNCAN BROS 

DRILL TYPE 
2 

FLUID TYPE 
1 

FLOW 
o 

CEMENT 
1 

0- 1008 

DRILLER:J.VANKIRK 

WRAPPING 
o 

CONTAINER 
o 

DIP: 

INSP:O.G.PUGLIO 

CORED 
1 

UNITS OF MEASURE 
E 

DATA SOURCE:CONSOL 

ELEV: tJF DEPTH TO 
SEQ. NO. TOP OF UNIT BOTTOM 

OF UNIT 

20 1421.150 7.00 
40 1414.150 12.00 
60 1408.150 18.00 
80 1402.150 38.00 

100 1383.150 70.00 
120 1351.150 72.00 
140 1349.150 142.00 
160 1279.50 278.00 
180 1143.150 3150.00 
200 1071 .150 3615.00 
220 1056.150 470.00 
240 9151 • eo 498.0'0 
280 923.150 818.00 
280 803.150 8150.00 
300 771 .150 684.00 
320 727.150 897.00 
340 724. l506gbor> "'74, 8C' 
360 1547.150' 888.00 
380 533.80 909.00 

'- 400 1512.eo 951.00 
420 470.150 988.00 
440 433.150 994.00 
460 427.150 998.00 
480 4215.150 998.30 
1500 422.20 1001.79 
820 419.71 1001 .97 
1540 419.83 1001.99 
1560 419.151 1002.11 
1580 419.39 1002.66 
600 418.84 1004.33 
620 417.17 1004.35 
640 417.115 1004.78 
660 416.72 1004.82 
680 416.68 1004.88 

--~~------------------COMMENT8--------------------
BAILEY QUALITY PROGRAM; BLOCK NO.1; SPOT CORE PO 

CORR. LITH 
THICKNESS CODE CODE ------------LITHOLOGY---------------

OF UNIT 

7.00 0001 SURFACE CASING,OVERBURDEN 
5.00' 0100 SHALE 
7.00 0800 LIMESTONE 

18.00 01500 SANDSTONE 
32.00 01114 SHALE,GRAY 

2.00 0114 BLACK SHALE 
70.00 01114 SHALE,GRAY 

136.00 01114 SHALE,ORAY 
72.00 01514 SHALE,GRAY 
18.00 UL 0900 LIMESTONE 

1015.00 0194 SHALE,BRAY 
28.00 0800 LIMESTONE 

120.00 0184 SHALE,BRAY 
32.00 0800 LIMESTONE 
44.00 WD 0840 SANDSTONE,GRAY 
3.00 WB1 0021 COMMON BANDED COAL 

C!t5 01114 SHALE,GRAY 
14: 0 ZOCSW 0021 COMMON BANDED COAL 

0194 SHALE,GRAY 
42.00 SL 0800 LIMESTONE 
37.00 0194 SHALE,GRAY 
6.00 PS 01540 SANDSTONE,GRAY 
2.00 0194 SHALE,GRAY 
3.30 0124 SHALE,DARK GRAY 
2.49 0114 BLACK SHALE 

.18 Pl 0021 COMMON BANDED COAL 

.02 Pl 0114 BLACK SHALE 

.12 Pl 0021 COMMON BANDED COAL 

.155 OS 0124 SHALE,DARK GRAY 
1.67 PG 0021 COMMON BANDED COAL 

.02 PG 0114 BLACK SHALE 

.43 PG 0021 COMMON BANDED COAL 

.04 PG 0114 BLACK SHALE 

.06 PG 0021 COMMON BANDED COAL 

--------CHARACTERISTICS-~------

BRN 

BRN 
LSS 

LIM LSS 

SSS 
SHS 
LSS 

LSS 

LSS 

TBD SMO GLC 
TBD SMO SPC 
BNY FF5 SPC 
SPC 
FF5 SPC 
CLY SKD TBD SPC 
FF4 SHS PYS SPC 
SPC 
FF4 SPC 
SPC 
SHS FF4 SPC 



,/ 

REPORT NO. ..._, 121 US-01 

DATE aF LISTING ::Oe/23/88 

DRILL HOLE MBse 

ELEV. OF DEPTH TO 
lEO. NO. TOP aF UNIT BOTTOM 

aF UNIT 

700 418.62 1004.95 - 720 416.8G 1007.98 
740 413.82 1008.01 
760 413.49 1008.415 
780 413.08 1008.88 
800 412.92 1008.70 
820 412.80 1008.98 
840 412.82 1008.415 

CONSOLIDATJOh ", 
NO. 072 NINEVEH 

caRR. LITH 

COMPANY 

THICKNESS caDE CODE ------------LITHOLOGY--------------
aF UNIT 

.07 
3.03 

.03 

.44 

.13 

.12 

.28 

.47 

PO 
PO 
PG 
PG 
PG 

0114 BLACK SHALE 
0021 COMMON BANDED COAL 
0080 PYRITE 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0114 BLACK SHALE 
0101 CLAYSTONE 
0804 SHALY LIMESTONE,FGR,MAS 

PAGE NO. 914 

--------CHARACTERISTICS--------

CAR HRD 
FF4 SPC 
SPC 
SHS FF4 SPC 
BNY HRD SPC 
eLY SFT TBD SPC 
DRK GRY BlK CHN SFT SPC 
MED GRY HRD 



REPORT NO.~ ~1121115-01 

DATE OF LISTING : 08/23/88 

NORTH: 

DRILL HOLE MB81 as 

2315448. 00· EAST: 

CONSOLIDATION ~ L COMPANY 
NO. 072 NINEVEH 

PAGE NO. 807 

1263160.00 SOURCE: 2 lOCATION: 6 SURF.ELEV.: le89.20 DET.:7 

COUNTY: a9 GREENE TWP. : RANGE: MERIDIAN:OOO SECTION:OO SECTION CODE: 

81ZE:0 TOWN8HIP:RICHHlll PROP/FARM:CONSOL AZIMUTH: DIP: 

STATE:37 PENNSYLVANIA 

~ISBS QUAD:WIND RIDBE 

DATE DRillED FROM: 04/24/81 TO: 08/08/81 CONTRACTOR:W.J.MOTT DRlllER:G.ROBY 

WRAPPING 

INSP:O. G. PUGLIO 

ELOG 
1238 

DRilL TYPE 
1 

DATA SOURCE:CONSOL 

ELEV. OF DEPTH Ta 
SEQ. NO. TOP OF UNIT BOTTOM 

OF UNIT 

20 usa9.20 63.ao 
40 149a.70 70.67 
60 1488.153 74.75 
80 1484".415 77.97 

100 1481.23 78.415 
120 1480.715 80.91 
140 1478.29 85.08 
160 1474.12 88.08 
180 1470.22 94.44 
200 1484.78 e15.!S5 
220 1463.615 87.08 
240 1462. HS 101 .91 
260 14157.29 104.33 
280 "14e4.87 10e.62 
300 1<4e3.58 117.25 
320 1441.915 121 . 18 
340 1438.04 122.17 
360 1436.23 124.45 
380 1434.78 128.48 

"'- <400 1432.74 132.13 
420 1427.07 134.158 
440 1424.62 138.23 
460 1420.97 139.59 
480 1419.61 141.15 
800 1418.08 144.75 
820 1414.<48 147.89 
540 1411.31 1154.71 
!S60 1404.49 187.16 
880 1402.04 158.315 
600 1400.88 1159.09 
620 1400.11 160.41 
640 1398.79 162.04 
660 1397.16 162.36 
680 1396.84 166.08 

FLUID TYPE 
2 

FLelW 
o 

CEMENT 
1 

0.. 1210 
o 

----------------------COMMENTS- .. ------ .. -----------
MINE BLOCK NO. 3 

CORR. liTH 

CelNTAINER 
o 

CORED 
o 

UNITS CJF MEASURE 
E 

THICKNESS COD! CODE ------------lITHCJLOGY--------------- - .. ------CHARACTERISTICS--------
OF UNIT 

63.eo 0001 SURFACE CASING,OVERBURDEN 
7.17 0300 SANDY SHALE GRY MIC GlC 
4.08 0540 SANDSTONE,GRAY MIC FGR SHS RIP xeD spe 
3.22 0194 SHAlE,BRAY CLY spe 

.48 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD spe 
2.46 0124 SHALE,DARK GRAY ClY GLe 
4.17 0134 SHALE,lIGHT GRAY-GREEN ClY SKD SPC 
3.90 0134 SHALE,lIGHT GRAY-GREEN ClY GLC 
15.46 0194 SHAlE,GRAY GLC 
1. 11 01154 SHAlE,RED-GREEN elY spe 
1 • !SO 0127 FIREClAY,DARK GRAY GLC 
4.86 0334 SANDY SHAlE,lT GRY-GRN,MASSIVE MIC GLC 
2.42 0134 SHALE,lIGHT GRAY-GREEN ClY SPC 
1.29 " oe44 SANDSTONE,GRAY,MASSIVE MIC FGR spe 

11.63 0124 SHALE,DARK GRAY MIC GLC 
3.91 0124 SHAlE,DARK GRAY ClY SPC 
1. 81 0804 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD SPC 
1.48 01g4 SHAlE,GRAY ClY liM spe 
2.01 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD SPC 
8.67 01Q4 SHALE,GRAY MIC SPC 
2.45 0544 SANDSTONE,GRAY,MASSIVE FGR MIC SHS FLT GLC 
3.65 0124 SHALE,DARK GRAY SOY MIC sPC 
1. 36 0904 LIMESTONE,FINE-GRAINEO,MASSIVE HRD GRY SPC 
1.56 0127 FIRECLAY,DARK GRAY SKD GLC 
3.60 0124 SHALE,DARK GRAY Mle eLY SPC 
3.14 0544 SANDSTONE,GRAY,MASSIVE FGR SPC 
6.82 0124 SHALE,DARK GRAY MIC GLC 
2.45 0124 SHALE,DARK BRAY BLK SPC 
1.19 0904 LIMESTONE,FINE-GRAINED,MASSIVE FGR HRD SPC 

.74 0127 .FIRECLAY,DARK GRAY spe 
1. 32 0904 LIMESTONE.FINE-GRAINED,MASSIVE HRD GRY SPC 
1.63 0127 FIRECLAY,DARK GRAY spe 

.32 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD SPC 
3.72 0134 SHALE,LIGHT GRAY-GREEN LIM RAR SPC 



REPORT NO.: ~~11211e-Ol CONSOLIDATION .... _ .. L COMPANY 
NO. 072 NINEVEH 

DATE OF LISTING : 015/23/8& PAGE NO. 808 

----.---
DRILL HOLE MB81 BS 

ELEV. elF DEPTH TO CORR. LITH 
SEQ. NO. T(JP OF UNIT BOTTOM THICKNESS CODE COD! ------------LITHOLOGY--------------- --------CHARACTERISTICS--------

OF UNIT OF UNIT 

700 1393.12 177.02 10.84 0334 SANDY SHALE,LT GRY-GRN,MASSIVE SSS FLT SPC 
-..,.. 720 1382.18 194.01 18.99 01544 SANDSTONE,GRAY,MASSIVE MIC FGR SHS FLT RAR 

740 1365.19 1915.55 1.84 0194 SHAlE,GRAY eLY SKD GLC 
760 1363.615 202.47 6.92 0300 SANDY SHALE GRY Mle spe 
780 13156.73 208.41 3.94 0184 SHALE,GRAY GLe 
800 13152.78 208.62 2.21 0124 SHALE,DARK GRAY GLC 
820 1350.88 211.31 2.69 0137 FIRECLAY,LIGHT GRAY-GREEN SPC 
840 1347.89 212.71 1.40 0134 SHALE,LIGHT GRAY-GREEN CLY SPC 
860 1346.49 218.71 6.00 0194 SHALE,GRAY MIC FlT SSS GlC 
880 1340.49 220.31 1. 60 0134 SHALE,LIGHT GRAY-GREEN CLY RAR spe 
900 1338.89 221.44 1. 13 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD SPC 
920 1337.78 222.07 .63 0101 CLAYSTONE GRY spe 
940 1337.13 223.34 1.27 0300 SANDY SHALE GRY MIC Gle 
960 13315.86 2215.98 2.64 01544 SANDSTONE,GRAY,MASSIVE FGR Mle spe 
geo 1333.22 227.29 1. 31 0300 SANDY SHALE MIC SSS FLT GRY GLC 

1000 1331.91 231.84 4.65 0134 SHALE,LIGHT GRAY-GREEN GLe 
1020 1327.26 233.88 1.94 0334 SANDY SHALE,LT GRY-BRN,MASSIVE MIC SPC 
1040 1325.32 234.81 .73 0544 SANDSTONE,GRAY,MASSIVE Mle FGR SPC 
1060 1324.159 2315.48 .87 0334 SANDY SHALE,LT GRY-GRN,MASSIVE Mle GLC 
1080 1323.72 237.154 2.06 0134 SHALE,LIGHT GRAY-GREEN elY RAR Gle 
1100 1321.66 240.88 3.34 0124 SHALE,DARK GRAY SSS FLT GLe 
1120 1318.32 243.98 3.10 0124 SHALE,DARK GRAY LIM BLK SPC 
1140 13HS.22 244.93 .915 0804 SHALY LIMESTONE,FGR,MAS GRY GLC 
1160 1314.27 246.08 1. HS 0904 LIMESTONE,FINE-GRAINEO,MASSIVE HRD GRY SPC 
1180 1313.12 248.19 3. 11 0124 SHALE,DARK GRAY LIM spe 
1200 1310.01 250.63 1.44 0904 LIMESTONE,FINE-GRAINED,MASSIVE HRD GRY SPC 
1220 1308.87 2151.19 .56 0124 SHALE,DARK GRAY liM 
1240 1308.01 251.el .32 0134 SHALE,LIGHT GRAY-GREEN eLY spe 
1260 1307.69 251.73 .22 0124 SHALE,OARK GRAY LIM SPC 
1280 1307.47 253.26 1.53 0134 SHALE,LIGHT GRAY-GREEN LIM spe 
1300 1305.94 2155.02 1. 76 0334 SANDY SHALE,LT GRY-GRN,MASSIVE spe 
1320 1304. 18 2157.152 2.50 0124 SHALE,DARK GRAY LIM SSS FLT 
1340 1301.68 2158.65 1.13 0904 lIMESTONE,FINE-GRAINED,MASSIVE HRD GRY GLC 
1360 1300.1515 260.21 1.~6 0804 SHAlY lIMESTONE,FGR,MAS GRY HRD SPC 
1380 1298.99 260.66 .415 0124 SHALE,DARK GRAY spe 
1400 1298.154 261.09 ·.43 . 0137 FIRECLAY,LIGHT GRAY~GREEN spe 
"420 1298.11 262.61 1.52 0544 SANDSTONE,GRAY,MASSIVE Mle FGR SHS FLT 
1440 1296.59 266.615 4.04 0134 SHALE,LIGHT GRAY-GREEN SPC 
1460 1292.88 266.91 .26 0904 LIMESTONE,FINE-GRAINED.MASSIVE GRY HRD SPC 
1480 1292.29 268.33 1.42 0134 SHALE,LIGHT GRAY-GREEN eLY SKD GLC 
1500 1290.87 270.150 2.17 0334 SANDY SHAlE,LT GRY-GRN,MASSIVE Mle SSS FLT GLe 
1520 1288.70 278.33 4.83 0540 SANDSTONE,GRAY Mle FGR XBD SHS RIP SPC 
11540 1283.87 279.07 3.74 0134 SHALE,LIGHT GRAY-GREEN spe 
1860 1280.13 280.31 1.24 0124 SHALE,DARK GRAY LIM spe 
US80 1278.89 281.S6 1. 25 0137 FIRECLAY,LIGHT GRAY-GREEN GRN SPC 
1600 1277.64 281.88 .32 0804-SHALY LIMESTONE,FGR,MAS GRY spe 
1620 1277.32 282.31 .43 0904 lIMESTONE,FINE-GRAINED,MASSIVE HRD GRY SPC 
1640 1276.89 283.17 .86 0134 SHALE,LIGHT GRAY-GREEN LIM spe 
1660 1276.03 2815.00 1. 83 01544 SANOSTONE,GRAY.MASSIVE FGR MIC GLe 



REPORT NO .. 01_'12118-01 CONSOLIDATION COMPANY 
NO. 072 NINEVEH 

DATE OF LISTING : OD/23/88 PAGE NO. 809 

-_ ..... ----
DRILL HCllE MB8l D8 

ElEV. OF DEPTH TO CORR. liTH 
SEQ. NO. TOP OF UNIT BOTTaM THICKNESS caDE CODE ------------lITHaLaBY--------------- --------CHARACTERISTICS--------

CJF UNIT OF UNIT 

1680 12744.20 288.06 44.08 0322 INTBD SANDSTCINE & SHALE,DRK BRY spe 
'- 1700 1270.144 2944.42 a.36 0134 SHALE,lIGHT BRAY-GREEN GlC 

1720 1264.78 294.79 .37 0334 SANDY SHALE,LT GRY-GRN,MASSIVE MIC SPC 
1740 1264.41 296.92 2.13 0134 SHAlE,LIGHT GRAY-GREEN SOY MIC SSS FlT SPC 
1760 1282.28 298.98 2.06 OD44 SANDSTONE, GRAY, MASSIVE FGR Mle spe 
1780 1260.22 30L3D 2.37 0134 SHALE,LIGHT GRAY-GREEN GLC 
1800 12~7.85 303.81 2.16 0124 SHALE,DARK GRAY spe 
1820 125~.69 307.16 3.65 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD spe 
1840 1252.04 308.84 1.68 01344 SHALE,LIGHT GRAY-GREEN SOY CAN spe 
1860 12~0.36 309.11 .27 0904 LIMESTONE,FINE-GRAINED,MASSIVE HRD GRY spe 
1880 1250.08 312.62 3.81 0134 SHALE,LIGHT GRAY-GREEN SPC 
1900 1248.a8 3144.43 1. 81 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD spe 
1920 1244.77 317.61 3.18 0134 SHALE,lIGHT GRAY-BREEN elY spe 
1940 1241. a9 317.8D .24 01t54 SHALE,REO-GREEN ClY spe 
1960 1244 1 .3" 318.29 .44 0134 SHALE,LIGHT BRAY-GREEN CLY sPC 
19ao 1240.81 318.91 .62 09044 LIMESTONE,FINE-GRAINED,MASSIVE HRD GRY spe 
2000 1240.29 319,38 .444 0137 FIRECLAY,LIGHT GRAY-GREEN SPC 
2020 1239.85 321.82 2.17 0334 SANOY SHALE,LT GRY-GRN,MASSIVE MIC SPC 
2040 1237.68 322.02 .eo 0137 FIRECLAY,LIGHT BRAY-BREEN SPC 
2060 1237.18 324.97 2.9:5 0167 ClAYSTONE,RED GRY RAR SKD BLC 
2080 1234.23 330.6D D.68 0334 SANOY SHAlE,LT GRY-GRN,MASSIVE MIC GLC 
2100 1228.55 350.64 19.99 0544 SANOSTONE,GRAY,MASSIVE FUP SHS RIP XBD SPC 
2120 1208.56 3:55.96 15.32 0134 SHALE,LIGHT GRAY-GREEN SPC 
2140 1203.244 3158.96 1.00 0124 SHALE,DARK GRAY LIM SPC 
2160 1202.24 3eg.16 2.20 0904 lIMESTONE,FINE-BRAINED,MASSIVE HRD GRY spe 
2180 1200.04 360.77 1. 61 0804 SHALY LIMESTONE,FGR,MAS GRY spe 
2200 1198.43 370.4~ St.69 0194 SHAlE,GRAY DRK SOY BLC 
2220 1188.74 372.62 2.16 0124 SHALE,DARK GRAY SPC 
2240 1186.158 373.38 .76 0134 SHAlE,lIGHT GRAY-GREEN liM HRD SPC 
2280 118S.82 378.82 2.14 0134 SHALE,LIGHT GRAY-GREEN CLY SKD BLC 
2280 1183.68 378.86 1.04 0134 SHALE,lIGHT BRAY-GREEN GLC 
2300 1182.644 377.78 1. 20 0334 SANDY SHAlE,lT GRY-GRN,MASSIVE MIC GlC 
2320 1181 .44 384.77 7.01 01544 SANDSTONE,GRAY,MASSIVE FGR MIC SPC 
2340 1174.43 390.41 15.64 0134 SHALE,lIGHT GRAY-GREEN ClY Mle Gle 
2360 1168.79 394.09 3.68 0334 SANDY SHALE,LT GRY-GRN,MASSIVE MIC GLC 

- 2380 1168. 11 39:5.94 1.8e 0544 SANDSTONE,GRAY,MASSIVE VRY FGR MIC spe 
2400 1163.26 400.19 4.2D 0134 SHAlE,LIGHT GRAY-GREEN ClY NBM GLe 
2420 1 US9. 01 4402.155 2.36 0334 SANOY SHALE,LT GRY-GRN,MASSIVE SPC 
2440 1186.615 4403.07 .152 01544 SANDSTONE,GRAY,MASSIVE SPC 
2460 11:56.13 403.69 .62 01144 BLACK SHALE SPC 
2480 1155. '" 403.71 .02 0020 COAL 
2500 , USt5. 449 4404.11 .40 0804 SHALY LIMESTONE,FGR,MAS DRK GRY SPC 
21520 11 SSe 09 4405.22 1. 11 Og04 LIMESTONE,FINE-GRAINED,MASSIVE ORK GRY SPC 
2540 1153.98 407.3:5 2.13 0134 SHAlE,LIGHT GRAY-GREEN ClY RAR GLC 
2560 1151 . 85 407.98 .63 0334 SANDY SHALE,lT GRY-GRN,MASSIVE MIC SPC 
2580 11151 .22 409.32 1.34 0544. SANOSTONE,GRAY, MASSIVE VRY FGR MIC SPC 
2600 1149.88 413.96 4.64 0334 SANDY SHALE,LT GRY-GRN,MASSIVE SSS FLT RAR OLC 
2620 1145.24 414.34 .38 0544 SANOSTONE,GRAY,MASSIVE VRY FGR MIC SPC 
2640 1144.86 421.D7 7.23 0134 SHAlE,LIGHT GRAY-GREEN GlC 
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ELEV. CJF DEPTH Ta CaRR. LITH 
SEQ. NO •. TOP OF UNIT BOTTOM THICKNESS CODE CODE ------------LITHOlOGY--------------- --------CHARACTERISTICS--------

CJF UNIT CJF UNIT 

l., 2860 1137.83 423.18 1.~8 0124 SHALE,DARK BRAY eLY SPC 
2680 1136.04 423.82 .48 0114 BLACK SHALE SPC 
2700 11315.88 424.48 .84 0804 LIMESTONE,FINE-GRAINED,MASSIVE HRD GRY BLC 
2720 1134.74 42~.4~ .99 0137 FIRECLAY,LIGHT GRAY-BREEN SKD SPC 
2740 1133 t 7lS 428.98 1.lS3 0904 LIMESTONE,FINE-GRAINED,MASSIVE HRD GRY 
2780 1132.22 427.41 .43 0127 FIRECLAY,DARK GRAY SPC 
2780 1131.78 427.88 .48 0124 SHALE,DARK GRAY LIM ClY SPC 
2800 1131 .34 427.97 . 11 0904 lIMESTONE,FINE-GRAINED,MASSIVE HRO GRY SPC 
2820 1131.23 431.1S& 3.lS9 0127 FIRECLAY,DARK GRAY SKD SPC 
2840 1127.64 432.02 .46 0134 SHALE. LIGHT GRAY-GREEN SOY LIM GlC 
2860 1127. 18 432.47 .4~ 0904 lIMESTONE,FINE-GRAINEO,MASSIVE ORK HRD SPC 
2880 1126.73 445. 17 12.70 0134 SHAlE,LIGHT GRAY-GREEN SOY MIC SPC 
2900 1114.03 448.4~ .28 TM 0114 BLACK SHALE BNY COL CAR SPC 
2920 1113.78 44e.74 .29 TM 0034 BONE COL SPC 
2940 1113.46 448.70 .9& TM 0021 COMMON BANDED COAL DUl BNY 
2960 1112.80 480.33 3.63 0127 FIRECLAY,DARK GRAY SPC 
2980 1108.87 4~1. 87 1.84 0114 BLACK SHALE ClY RAR SPC 
3000 1107.33 483.82 1. 78 0904 lIMESTONE,FINE-GRAINED,MASSIVE HRD GRY SPC 
3020 11 OIS. ~8 4lS4. 11 .49 0137 FIRECLAY,LIGHT GRAY-GREEN SPC 
3040 11015.09 41515.23 1. 12 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD SPC 
3060 1103.97 461.32 6.09 0137 FIRECLAY,LIGHT GRAY-GREEN SFT SKD GLC 
3080 1097.88 464.31 2.99 0134 SHALE,LIGHT GRAY-GREEN GRN ClY GlC 
3100 1094.89 461S.09 .78 0334 SANDY SHALE,LT GRY-BRN,MASSIVE MIC SPC 
3120 1094. 11 469.49 4.40 . 0540 SANOSTCJNE,GRAY XBD FGR MIC SPC 
3140 1089.71 472.51 3.02 0134 SHALE,LIGHT GRAY-GREEN ClY GLC 
3160 1086.69 479.01 6.50 0334 SANDY SHAlE,LT GRY-GRN.MASSIVE GLC 
3180 1080. 19 484.2.1 15.20 0334 SANDY SHALE,LT GRY-GRN,MASSIVE SSS FLT OLC 
3200 1074.99 487.84 3.63 0134 SHALE,LIGHT GRAY-GREEN SOY SPC 
3220 1071.36 495.21 7.37 0334 SANDY SHALE.lT GRY-GRN,MASSIVE SSS FLT GLC 
3240 1063.99 1504.157 9.36 01544 SANDSTONE,GRAY,MASSIVE FGR SHS FLT GLC 
3260 1054.63 "'8.46 10.89 0124 SHALE,DARK GRAY PLT SSS FLT RAR 
3280 1043.74 1517.79 2.33 0134 SHALE,LIGHT GRAY-GREEN DRK GLC 
3300 1041.~1 1518.81 2.02 0124 SHAlE,DARK BRAY GLC 
3320 1039.38 1520.71 .90 0114 BLACK SHALE GLC 
3340 1038.49 ~21 .48 .715 0114 BLACK SHALE lIM GLC 
3360 1037.74 824.815 3.39 0804 SHALY LIMESTONE,FGR,MAS HRD GRY SPC 
3380 1034.315 15215.71 .86 0124 SHALE,DARK GRAY ClY SPC 
3400 1033.49 1529.1515 3.84 UL 0904 LIMESTONE,FINE-GRAINEO.MASSIVE GRY HRD GLC 
3420 1029.615 lS31.85 2.30 UL 0904 lIMESTONE,FINE-GRAINED,MASSIVE GRY BRN HRD GlC 
3440 1027.315 533.96 2. 11 UL 0194 SHALE,GRAY ClY RAR SPC 
3460 1025.24 536.61 2.65 UL 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY BRN HRD SPC 
3480 1022 . .,9 1537.94 1. 33 UL 0804 SHAlY LIMESTONE,FGR,MAS HRD GRY SPC 
3500 1021.26 1538.22 1.28 Ul 0137 FIRECLAY,lIGHT GRAY-GREEN 
3520 1019.98 1538.29 .07 Ul 0904 LIMESTONE,FINE-GRAINED,MASSIVE BRY HRD SPC 
3540 1019.91 540.79 1. 50 UL 0194 SHALE,GRAY SPC 
3560 1019.41 1541.63 .84 UL 0124_SHALE,DARK GRAY BLK CAL SPC 
3580 1017.157 543. 13 Leo UL 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD SPC 
3600 1016.07 1543.151 .38 UL 0101 CLAYSTONE BRN SPC 
~620 1018.69 1543.81 .• 30 UL 0134 SHAlE,LIGHT GRAY-GREEN elY LIM SPC 
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3640 1018.38 848.24 1.43 UL 0904 LIMESTONE,FINE-GRAINED,MASSIVE HRD GRY SPc 

- 3660 1013.96 848.eG 4.41 0101 CLAYSTCJNE GRN SKO SPC 
3680 1009.f5f5 8G8.81 8.86 0334 SANOY SHALE,LT BRY-BRN,MASSIVE MIC SSS FLT SPC 
3700 1000.69 f561.28 2.77 0134 SHALE,LIGHT GRAY"GREEN ClY NBM SPC 
3720 997.92 1582.49 1. 21 0904 LIMESTONE,FINE-GRAINED,MASSIVE GRY HRD SPC 
3740 996.71 1583. 18 .69 0137 FIRECLAY,LIGHT GRAY-BREEN GLC 
3760 996.02 867.158 4.37 0134 SHALE,lIGHT GRAY-GREEN SPC 
3780 991.615 868.29 .74 0127 FIREClAY,OARK GRAY SKO BLC 
3800 990. sn 1570.00 1. 71 0124 SHALE,OARK GRAY liM SPC 
3820 989.20 871.f5e 1.ee 0124 SHAlE,DARK GRAY ClY BlK Ble 
3840 987.615 !574. 10 2.rsG 0114 BLACK SHALE SKO spe 
3860 9815.10 1574.415 .3G JT 0022 COAL WITH BONE LAYERS 
3880 984.715 1174.157 .12 0114 BLACK SHALE spe 
3900 984.63 1578.17 1.60 0137 FIRECLAY,llGHT GRAY-GREEN SPC 
3920. 983.03 1177.22 LOG 0334 SANOY SHAlE,LT BRY-GRN,MASSIVE SPC MIC 
3940 981.88 f578.0G .• 83 OG44 SANDSTONE,GRAY,MASSIVE MIC FOR SPC 
3960 981 • 1 f5 1578.23 .18 0134 SHAlE,LIGHT GRAY-GREEN SPC 
3980 980.97 1578.49 .28 0904 lIMESTONE,FINE"BRAINED,MASSIVE BRN BRY HRD SPC 
4000 980.71 G78.158 .09 0137 FIREClAY,llGHT GRAY-GREEN SPC 
4020 980.62 1582.9G 4.37 0134 SHAlE,llOHT GRAY-GREEN MIC Gle 
4040 976.2f5 !58G.92 2.97 0f540 SANDSTONE,GRAY FGR MIC SHS RIP GLC 
4060 973.28 1587.42 1. eo 0334 SANDY SHALE,LT GRY-GRN,MASSIVE MIC SSS FlT SPC 
4080 971.78 1590.44 3.02 0194 SHALE,9RAY GLC 
4100 988.76 liS., .23 .79 0101 CLAYSTaNE GRY SKO SPC 
4120 967.87 1593.152 2.29 0804 SHALY LIMESTONE,FGR,MAS ORK GRY GLC 
4140 96G.68 1194. 18 .66 0904 lIMESTeNE,FINE~GRAINED,MASSIVE HRD BRY SPC 
4160 9615.02 1594.157 .39 0127 FIRECLAY,DARK GRAY SPC 
4180 964.63 159G.49 .92 0804 SHALY LIMESTONE,FGR,MAS GRY SPC 
4200 963.71 fS96.31 .82 0904 lIMESTeNE,FINE-GRAINED,MASSIVE BRN ORY HRD SPC 
4220 962.89 603.62 7.31 0134 SHALE,LIBHT GRAY-GREEN lIM CLY SKD SPC 
4240 915G.fS8 804.43 .81 0137 FIRECLAY,LIGHT GRAY-GREEN SPC 
4260 9G4.77 812.14 7.71 0194 SHALE,GRAY CLY RAR GLC 
4280 947.08 812.111 .37 01e4 SHALE,REO-GREEN ClY SPC 
4300 948.69 813.62 1. 11 0134 SHALE,lIGHT GRAY-GREEN ClY SPC 
4320 94e.f58 814.22 .60 0137 FIRECLAY,LIGHT GRAY-GREEN RED MID SPC 
4340 944.98 614.61 .39 0124 SHALE,DARK GRAY LIM SPC 
4360 944.159 814.715 .14 0904 LIMESTONE,FINE-GRAINED,MASSIVE HRD GRY SPC 
4380 944.4fS 81fS.00 .2e 0804 SHALY LIMESTONE,FGR,MAS HRD GRY SPC 
4400 944.20 8115.6G .615 0904 lIMESTCNE,FINE-GRAINED,MASSIVE GRY HRD GLC 
4420 943.~15 616.158 .93 0804 SHALY LIMESTONE,FGR,MAS GRY HRD SPC 
4440 942.62 618.12 1. 154 0194 SHALE,GRAY SPC 
4460 941.08 818.87 .715 0904 LIMESTONE,FINE-GRAINED,MASSIVE HRD GRY SPC 
4480 940.33 821.157 2.70 0804 SHALY LIMESTONE,FGR,MAS GRY HRD SPC 
41500 937.63 823.66- 2.09 0904 lIMESTONE,FINE-GRAINED,MASSIVE GRY HRD SPC 
41520 9315.154 648.79 22.13 0134 SHALE,LIGHT GRAY-GREEN ClY RAR GlC 
4f540 913.41 846.fSl .72 0334.SANDY SHALE,lT GRY-GRN,MASSIVE GLC 
4GeO 912.69 8152.28 15.77 01544 SANDSTONE,GRAY,MASSIVE Mle FGR SHS RIP SPC 
41580 906.92 8158.47 6.19 0194 SUAlE,BRAY SPC 
4600 900.73 661.98 3.fS1 0904 lIMESTONE,FINE-GRAINED,MASSIVE HRD GRY spe 
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DATE ~F LISTING : 0"/23/88 

DRILL HOLE MB81 a8 

ELEV. OF 
SEQ.N~. T~P ~F UNIT 

l 4620 
'-' 4640 

4680 
4680 
4700 
4720 
4740 
4760 
4780 
4800 
4820 
4840 
4860 
4880 
4900 
4920 
4940 
4960 
4980 
5000 
5020 
5040 
t5060 
5080 
5100 
5120 
G140 
G160 
5180 
5200 
8220 
5240 
15260 
5280 
5300 

'- 5320 
5340 
5360 
e380 
5400 
5420 
5440 
5460 
5480 
t5t500 
5520 
5540 
5560 
5S80 

897.22 
896.44 
898.07 
894.76 
888.28 
885.81 
881.28 
879.85 
878.42 
877.99 
875.1'5 
869.159 
868.156 
867.87 
888.88 
883.21 
862.58 
861.77 
860.97 
860.15 
8t54.158 
853.159 
848.23 
847.12 
844.86 
838.73 
836.21 
834.715 
829.79 
828.32 
829.32 
827.47 
818.22 
814.36 
809.32 
808.40 
808.38 
807.93 
807.65 
806.91 
805.82 
805.38 
804.01 
803.66 
799.23 
796.32 
788.29 
785.2l5 
783.59 

DEPTH TO 
BOTTOM 
~F UNIT 

862.76 
663.13 
664.44 
670.91 
873.29 
877.92 
879.3t5 
880.78 
681.21 
684.05 
889.61 
680.84 
881.33 
892.l52 
695.99 
898.62 
897.43 
698.23 
699.05 
704.62 
705.61 
710.97 
712.08 
714.34 
720.47 
722.99 
724.45 
729.41 
729.88 
729.88 
731 .73 
743.98 
744.84 
748.88 
750.80 
7l50.85 
751.27 
751.55 
752.29 
753.68 
753.82 
755.18 
7515.54 
7l58.97 
762.88 
770.91 
773.95 
775.81 
778.61 

CONSOLIDATION _JAL C~MPANY 
NO. 072 NINEVEH 

C~RR. lITH 
THICKNESS CODE CODE ------------LITH~L~GY--------------

OF UNIT 

.78 

.37 
1. 31 
8.47 
2.38 
4.83 
1.43 
1.43 

.43 
2.84 
15.56 
1.03 

.69 
1.19 
3.47 
·.63 
.81 
.80 
.82 

5.57 
.99 

15.36 
1. 11 
2.26 
6.13 
2.t52 
1.46 
4.96 

.47 

.00 
1.85 

12.2l5 
.86 

15.04 
.92 
.05 
.42 
.28 
.74 

1.39 
.14 

1.37 
.35 

4.43 
2.91 
8.03 
3.04 
1.66 
3.00 

ws 

0127 FIRECLAY,DARK GRAY 
0804 SHAlY lIMEST~NE,FGR,MAS 
0101 CLAYSTONE 
01544 SANDSTONE, GRAY, MASSIVE 
0334 SANOY SHAlE,lT GRY-GRN,MASSIVE 
0124 SHAlE,OARK GRAY 
0804 SHALY lIMESTaNE,FGR,MAS 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0124 SHALE,DARK GRAY 
0334 SANDY SHALE,lT GRY-GRN,MASSIVE 
0134 SHALE. LIGHT GRAY-GREEN 
0124 SHALE,DARK GRAY 
0804 LIMESTONE,FINE-GRAINED,MASSIVE 
0137 FIRECLAY,LIGHT GRAY-GREEN 
0334 SANDY SHALE,LT GRY-GRN,MASSIVE 
0804 SHALY LIMESTONE,FGR,MAS 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0137 FIRECLAY,LIGHT GRAY-GREEN 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0137 FIRECLAY,LIGHT GRAY-GREEN 
0194 SHALE,GRAY 
0194 SHALE,GRAY 
0124 SHAlE,DARK GRAY 
0194 SHALE,GRAY 
0324 SANOY SHAlE,DARK GRAY,MASSIVE 
0~40 SANDSTONE,GRAY 
0124 SHALE, DARK GRAY 
0114 BLACK SHALE 
0114 BLACK SHALE 
0020 COAL 
0324 SANOY SHAlE,DARK GRAY,MASSIVE 
0~40 SANDSTONE, GRAY 
0324 SANDY SHALE, DARK GRAY,MASSIVE 
0134 SHALE. LIGHT GRAY-GREEN 
0124 SHAlE,DARK GRAY 
0034 BONE 
0021 COMM~N BANDED COAL 
0034 BONE 
0127 FIRECLAY,DARK GRAY 
0114 BLACK SHALE 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0124 SHALE. DARK GRAY 
0904 LIMESTONE,FINE~GRAINED.MASSIVE 
0134 SHALE,LIGHT GRAY-GREEN 
0134 SHALE,LIGHT GRAY-GREEN 
0194-SHALE.GRAY 
0124 SHALE,DARK GRAY 
0134 SHALE,LIGHT GRAY-GREEN 
0194 SHALE,GRAY 

PAGE NO. 812 

--------CHARACTERISTICS--------

SPC 
DRK GRY SPC 
GRY SPC 
VRY FGR HIC RAR ·SHS FLT 
MIC SPC 
SPC 
HRD DRK GRY SPC 
HRD GRY CLY MID 
CLY SPC 
HRD SOY GLC 
GlC 

HRD GRY SPC 
SPC 
HRD SSS FlT SPC 
DRK HRD SPC 
DRK HRD SPC 
SPC 
DRK HRD SPC 
SKD spe 
DRK SOY SPC 
spe 
ClY spe 
Gle 
SSS FlT MIC GlC 
FGR Mle COS SHS RIP SPC 
GLC 
PLT 
eAR PLT 
EXH 
MIC PLT GlC 
VRY FGR Mle SHS RIP 
PLT SPC 
GLC 
PLT 
SHY 

SHY 
OLC 
COS spe 
GRY SPC 
LIM OLe 
GRY SPC 
SOY LIM OLC 
SOY MIC HRO GLC 
GlC 
ClY NBM GlC 
SOY MIC alC 
GLC 



REPORT NO .• ~211211D-01 
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DRILL HOLE MB81 D8 

ELEV. CJF 
~EQ.NO. TOP OF UNIT 

8800 
-..... 8820 

8840 
8860 
e880 
8700 
8720 
!S740 
15760 
8780 
8800 
8820 
"840 
8880 
8880 
15900 
15920 
8940 
e960 
15980 
6000 
6020 
6040 
6060 
6080 
8100 
8120 
8140 
8160 
6180 
8200 
8220 
8240 
6260 . 
8280 
8300 
6320 
8340 
8360 
8380 
6400 
8420 
6440 
6460 
6480 
61500 
61520 
61540 
61560 

780.D8 
780.44 
778.81 
774.79 
774.63 
774.07 
764.77 
782.86 
760.81 
788.22 
715&5.27 
781 .88 
7aO.30 
74&5.87 
740.77 
737.&52 
733.83 
731.32 
681.90 
681.82 
680.96 
880.42 
678.87 
678.63 
678.41 
677.96 
674.94 
872.72 
683.72 
662.00 
6!S6.48 
6B3.06 
646.22 
643.87 
640.43 
636.68 
632.69 
632.03 
628.43 
617.22 
610.40 
609.715 
608.155 
607.04 
606.26 
604.33 
S98.t54 
891.69 
1586.26 

DEPTH TCJ 
BOTTOM 
tJF UNIT 

778.78 
782.39 
784.41 
784."7 
78D.13 
794.43 
796.34 
798.39 
802.98 
803.93 
807.61 
808.80 
813.63 
818.43 
821.68 
828.37 
827.88 
877.30 
877.158 
878.24 
878.78 
879.23 
880.D7 
880.79 
881.24 
884.26 
886.4.8 
89a.48 
897.20 
902.72 
906.14 
812.88 
81D.33 
918.77 
822.D2 
926.Dl 
827.17 
930.77 
941.98 
948.80 
949.415 
950.65 
9a2.16 
9152.94 
954.87 
960.66 
967.81 
972.94 
978.515 

CONSOLIDATION .'-.. _ COMPANY 
NO. 072 NINEVEH 

CCJRR. LITH 
THICKNESS CODE CODE ------------LITHOLOGY---------------

tJF UNIT 

. "' 3.63 
2.02 

.16 

.158 
8.30 
1. 91 
2.0S 
4.Be 

.98 
3.68 
1.29 
4.73 
4.80 
3.28 
3.69 
2.51 

49.42 
.28 
.66 
.S4 
.48 

1.34 
.22 
.4a 

3.02 
2.22 
9.00 
1. 72 
8.152 
3.42 
6.84 
2.38 
3.44 
3.7a 
3.99 

.66 
3.60 

11 .21 
6.82 

.615 
1.20 
1. lSl 

.78 
1.93 
lS.79 
6.88 
lS.43 
2.61 

0184 SHALE,GRAY 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0&544 SANDSTONE,GRAY,MASSIVE 
0137 FIRECLAY,LIGHT GRAY-GREEN 
0804 LIMESTONE,FINE-GRAINED,MASSIVE 
0134 SHALE,LIGHT BRAY-GREEN 
01~4 SHALE,LIBHT GRAY-GREEN 
OS44 SANDSTONE,GRAY,MASSIVE 
0124 SHALE,DARK GRAY 
01~7 FIRECLAY,LIGHT GRAY-GREEN 
0100 SHALE 
0134 SHALE,LIGHT GRAY-GREEN 
OD44 SANDSTONE,GRAY,MASSIVE 
0134 SHALE,LIGHT GRAY-GREEN 
0124 SHALE,DARK GRAY 
0334 SANOY SHALE,LT GRY-GRN,MASSIVE 
0334 SANDY SHALE,LT GRY-GRN,MASSIVE 

WD 0~44 SANDSTONE,GRAY,MASSIVE 
0137 FIRECLAY,LIGHT GRAY-GREEN 
0124 SHALE,DARK GRAY 
0114 BLACK SHALE 

WB2 0020 COAL 
WB2 0020 COAL 
WP 0114 BLACK SHALE 
WB1 0020 COAL 

0134 SHALE,LIGHT GRAY-GREEN 
OS44 SANDSTONE,GRAY,MASSIVE 
0324 SANDY SHALE,DARK GRAY,MASSIVE 
0134 SHALE, LIGHT GRAY-GREEN 
0134 SHALE,LIGHT GRAY-GREEN 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0134 SHALE,LIGHT GRAY-GREEN 
0137 FIRECLAY,LIGHT GRAY-GREEN 
0194 SHALE, GRAY 
0544 SANDSTONE,GRAY,MASSIVE 
0194 SHALE,GRAY 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0194 SHALE,GRAY 
0124 SHALE,DARK GRAY 
0124 SHALE,DARK GRAY 

UT 0020 COAL 
UT 0021 COMMON BANDED COAL 

0124 SHALE,DARK GRAY 
0127 FIRECLAY,DARK GRAY 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
080~ SHALY LIMESTONE,FGR,MAS 
01~4 SHALE,LIGHT GRAY-GREEN 
0194 SHALE,GRAY 
0904 LIMESTONE,FINE-GRAINEO,MASSIVE 
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--------CHARACTERISTICS--------

LIM SPC 
BRN GRY HRD SPC 
MIC LIM SPC 
LIM SPC 
BRN GRY HRD GLC 
MIC SOY CAN RAR 
SKD CLY SPC 
FGR MIC SPC 
SPC 
SPC 
GRN LIM CAN SPC 
SOY MIC SPC 
MIC FGR SHS RIP SPC 
GLC 
CLY RAR SPC 
MIC GLC 
SSS GLC 
XBD CGR MID SHB RAR SPC. 
SPC 
CLY SPC 
COS PLT spe 
BNY PYS 
SHS PYS 

BNY 
SSS 
FGR MIC SHS COS RIP SPC 
MIC PLT NTP GLC 
LIM GLC 
MIC SPC 
GRY HRD SPC 
LIM SKD GLC 
SKD SPC 
MIC SPC 
XBD MIC FGR SHS RIP SPC 
SPC 
GRY HRD SPC 
SPC 
SPC 
BKN CLS spe 
BNY GLC 
DUL COM 
LIM HRD spe 
SKD spe 
HRD GRY SPC 
HRO SPC 
SOY SPC 
MIC SPC 
ORK HRD 
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DATE OF LISTING 0.,/23/88 

DRILL HOLE MB81 .,8 

ELEV. OF 
SEQ. NO. TOP OF UNIT 

81580 
,-.. 6600 

6620 
8640 
6660 
6880 
6700 
6720 
6740 
6760 
6780 
8800 
6820 
6840 
6860 
6880 
6900 
6920 
6940 
8960 
6980 
7000 
7020 
7040 
7080 
7080 
7100 
7120 
7140 
7160 
7180 
7200 
7220 
7240 
7260 
7280 
7300 
7320 
7340 
7360 
7380 
7400 
7420 
7440 
7460 
7480 
71500 
71520 
7840 

1583.615 
1579.68 
1577.815 
571.715 
1569.92 
1560.72 
557.154 
549.20 
548.00 
843.20 
1529.63 
528.715 
821.69 
1521.33 
15115.91 
1509.95 
495.99 
495.47 
489.86 
488.156 
488.07 
4815.09 
488.09 
482.83 
478.07 
476.7" 
471.87 
468.80 
466.71 
488.158 
466.4" 
488.66 
484.67 
48'.78 
4151 .8' 
4150.29 
449.22 
435.6" 
434.86 
43'.153 
431.22 
428.12 
427.31 
424.154 
417.154 
414.615 
413.26 
410.9l5 
408.39 

DEPTH TO 
BOTTOM 
OF UNIT 

879. IUS 
981 .3l5 
987.415 
989.28 
998.48 

1001.66 
1010.00 
1011.20 
1016.00 
1029.157 
1030.415 
1037.81 
1037.87 
1043.29 
1049.28 
1063.21 
1063.73 
1089.34 
1070.64 
1073.13 
1074. 11 
1074. 11 
1078.87 
1081 • 13 
1082.48 
1087.23 
1092.30 
1092.49 
1092.64 
1082.78 
1093.84 
1094.83 
1088.42 
1107.28 
1108.91 
1108.98 
1123.55 
1124.34 
1127.87 
"27.98 
1131.08 
1131 .89 
1134.68 
1141.66 
1144.8e 
1148.94 
1148.2l5 
11150.81 
111:53.48 

CONSOLIDATION 
NO. 072 NINEVEH 

caRR. LITH 

COMPANY 

THICKNESS caDE CaD! ------------LITHOlOGY---------------
OF UNIT 

4.00 
1.80 
6.10 
1.83 
9.20 
3.18 
8.34 
1. 20 
4.80 

13.57 
.88 

7.06 
.36 

15.42 
l5.96 

13.96 
.e2 

e.61 
1.30 
2.49 

.98 

.00 
2.46 
4.158 
1.32 
4.78 
tSo 07 

.19 
• HS 
• 11 
.79 
.99 
.ag 

11.87 
1.62 
1.07 

13.57 
.79 

3.33 
.31 

3.10 
.81 

2.77 
7.00 
2.89 
1.39 
2.31 
2.86 
2.68 

BN 
BN 
BN 
BN 
BN 
BN 
BN 
BN 
BN 
BN 

SW 

SL 
SL 
SL 
SL 
SL 
St. 
St. 
st. 

0904 lIMESTONE,FINE-BRAINED,MASSIVE 
0804 LIMESTONE,FINE-GRAINED,MASSIVE 
0904 lIMESTONE,FINE-GRAINED,MASSIVE 
0194 SHALE,GRAY 
0904 LIMESTONE,FINE-BRAINED,MASSIVE 
0804 SHALY lIMESTONE,FGR,MAS 
0194 SHALE,GRAY 
0904 lIMESTONE,FINE-GRAINEO,MASSIVE 
0194 SHAlE,GRAY 
0804 SHAlY lIMESTONE,FGR,MAS 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0804 SHALY lIMESTONE,FGR,MAS 
0194 SHAlE,GRAY 
0904 lIMESTONE,FINE-GRAINED,MASSIVE 
0804 SHALY lIMESTONE,FGR,MAS 
0904 lIMESTONE,FINE-GRAINED,MASSIVE 
0804 SHALY LIMEST~NE,FGR,MAS 
0904 lIMESTONE,FINE-GRAINED,MASSIVE 
0804 SHALY LIMESTONE,FGR,MAS . 
0137 FIRECLAY,LIGHT GRAY-GREEN 
0114 BLACK SHALE 
0020 COAL 
0124 SHAlE,DARK BRAY 
OU14 SHALE, GRAY 
01544 SANDSTONE,GRAY,MASSIVE 
0124 SHALE,DARK GRAY 
0124 SHAlE,DARK GRAY 
0113 BLACK SHALE WITH COAL STREAKS 
0021 C~MMON BANDED COAL 
0114 BLACK SHALE 
0194 SHALE,BRAY 
0124 SHALE,DARK GRAY 
0127 FIRECLAY,DARK GRAY 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
0101 CLAYSTONE 
0804 SHAlY llMESTONE,FGR,MAS 
0904 lIMESTONE,FINE-GRAINED,MASSIVE 
0804 SHAlY LIMESTONE,FGR,MAS 
0904 LIMESTONE,FINEMGRAINED,MASSIVE 
0194 SHAlE,GRAY 
0804 LIHESTONE,FINEMGRAINED,MASSIVE 
0194 SHALE,GRAY 
0101 CLAYSTONE 
0804 SHALY LIMESTONE,FGR,MAS 
0100 SHALE 
0137 FIRECLAY,LIGHT GRAY-GREEN 
0194- SHAlE,GRAY 
0101 CLAYSTONE 
0184 SHALE,GRAY 

PAGE NO. 8'4 

--------CHARACT~RISTICS--------

liT BRY HRD SPC 
GRY GLC 
GRY BRN SPC 
CLY liM SPC 
GRY HRD SPc 
GRY HRD SPC 
ClY REO RAR SPC 
GRY HRD SPC 
ClY SPC 
GRY DRK HRD 
GRY HRD GlC 
GRY HRO spe 
ClY spe 
DRK HRD 5SS NTP SHS RAR 
DRK HRD SPC 
ORK HRO GLC 
DRK HRD SPC 
ORK HRD Ole 
ORK HRD SPC 
SFT SKD SPC 

EXH 

DRK SOY SSS FlT Mle SPC 
Mle FGR SHS RIP spe 
SOY SSS FLT GlC 
BlK NBM spe 
BNY 
DUL 
CAR PlT 
CLS SPC 
LIM spe 
spe 
SHS SPC • 
GRN SKD spe 
DRK spe 
GRY spe 
HRD DRK SPC 
spe HRD 
ClY SPC 
spe HRD GRY 
elY LIM spe 
GRN SKD BKN SPC 
HRD GRY GLe 
GRN ClY LIM GLC 
Gle 
eLY GLC 
GRY SPC 
eLY spe 



REPORT NO.. ..211211 a-Ol 

DATE OF LISTING: 08/23/88 

DRILL HOLE MB8l D8 

ELEV. OF 
SEQ. NO. TOP OF UNIT 

l 7e60 
'-" 7e80 

7600 
7620 
7840 
7660 
7680 
7700 
7720 
7740 
7760 
7780 
7800 
7820 
7840 
7860 
7880 
7900 
7920 
7940 
7960 
7980 
8000 
8020 
8040 
8060 
8080 
8100 
8120 
8140 
8160 
8180 
8200 
8220 
8240 

___ 8260 
8280 
8300 
8320 
8340 
8360 
8380 
8400 
8420 
8440 
8460. 
8480 
8!500 
8~20 

40".11 
403.29 
397.75 
388.18 
388.78 
388.21' 
384.63 
377.72 
377.24 
377.18 
377.01 
376.88 
376.77 
374.33 
374.0D 
373.88 
373.71 
373.70 
373.66 
373.63 
373.48 
373.33 
373.2e 
373.23 
373.04 
372.80 
372.62 
372.47 
372.31 
372.04 
372.02 
371.8& 
371.87 
371.64 
371.2e 
371.24 
370.66 
369.98 
369.32 
369. US 
367.48 
367.36 
364.78 
364.19 
382.96 
361 .48 
360.19 
3!51 .99 
3t50.42 

DEPTH Tel 
BGTTGM 
ClF UNIT 

l1eS.91 
1181 .4t5 
1170.02 
1170.42 
1172.83 
1174.157 
1181.48 
1181 .88 
1182.02 
1182.19 
1182.22 
1182.43 
1184.87 
118e. 1 e 
118e.32 
118e.49 
118a. eo 
118e. e4 
1188.87 
11815.72 
1185.87 
118t5.95 
1185.97 
1188.16 
1188.40 
1188.58 
1188.7.3 
1188.89 
1187.18 
1187. 18 
1187.24 
1187.83 
1187.88 
1187.95 
1187.96 
1188.84 
1188.22 
1188.88 
1190.0e 
1191.72 
1191.84 
1194.4e 
11ge.Ol 
11 SIIa. 24 
1197.7fS 
1199.01 
1207.21 
1208.78 
1209.44 

CONSOL I OAT I ClN '. _ .. L COMPANY 
NO. 072 NINEVEH 

CORR. LITH 
THICKNESS COOl CODE ----~-------LITHOLOGY---------------

ClF UNIT 

2.42 
D.54 
8.51 

.40 
2.81 
1.84 
8.91 

.48 

.08 

.17 

.03 

.21 
2.44 

.28 

.17 
.• 17 
.01 
.04 
.03 
.15 
• US 
.08 
.02 
.19 
.24 
.18 
.1 e 
.16 
.27 
.02 
.06 
.29 
.03 
.39 
.01 
.58 
.68 
.66 
.17 

1. 67 
.12 

2.61 
.56 

1.23 
1. 51 
1.26 
8.20 
1. 57 

.66 

Pl 
Pl 
Pl 
Pl 
P1 
P1 
Pl 
P1 
Pl 
Pl 
Pl 
OS 
OS 
OS 
PG 
PG 
Pc) 
PO 
PO 
PG 
PO 
PO 
PG 
PO 
Pc) 
PO 
PG 

0124 SHALE, DARK GRAY 
0184 SHALE, GRAY 
0124 SHALE,DARK GRAY 
oe44 SANDSTONE,GRAY,MASSIVE 
0124 SHALE,DARK GRAY 
0844 SANDSTONE,GRAY,MASSIVE 
0124 SHALE,DARK GRAY 
0124 SHALE,DARK GRAY 
0101 CLAYSTONE 
0124 SHALE,DARK GRAY 
0101 CLAYSTONE 
0124 SHALE,DARK GRAY 
0101 CLAYSTONE 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0080 PYRITE 
0021 COMMON BANDED COAL 
0124 SHALE,DARK GRAY 
0021 COMMON BANDED COAL 
0124 SHALE,DARK GRAY 
0021 COMMON BANDED COAL 
0124 SHALE,DARK GRAY 
0021 COMMON BANDED COAL 
0194 SHALE,GRAY 
0101 CLAVSTONE 
01514 SHALE,GRAY 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0124 SHALE,DARK GRAY 
0020 CCJAl 
0021 COMMON BANDED COAL 
0021 COMMON BANDED COAL 
0021 COMMON BANDED CCJAL 
0021 COMMON BANDED COAL 
0124 SHALE,DARK GRAY 
0804 SHALY LIMESTONE,FGR,MAS 
0194 SHAlE,GRAY 
0101 CLAYSTONE 
0904 LIMESTONE,FINE-GRAINED,MASSIVE 
010 L CLAYSTONE 
0300 SANDY SHALE 
0124 SHALE,DARK GRAY 
0300 SANDY SHALE 

PAGE NO. 818 

--------CHARACTERISTICS--------

SOY SSS FLT RAR GLC 
GLC 
MIC SSS FLT SPC 
FGR Mle GLC 
HIC SOY SSS FLT OLC 
MIC FGR SHS FLT COS spe 
MIC SHS RAR PLT GLe 
sPC 
SFT GRY SPC 
SPC 
GRY SFT spe 
SPC 
SFT GRY SPC 

PYS NTP 
PYS NTP 

MED DRK ClY RAR SPC 
SFT DRK GRY SPC 
CLY ORK spe 
BNY 

PYS 
PYS NBM 

PYS 

SHY BNY HRD 
SHB NBM 

PY8 

CLY spe 
GLe HRD 
CLY RAR LIM spe 
MED GRY SKD SPC 
HRD GRY SPC 
MED GRY OLe 
MED ORY GLe 
SPC 
GRY SPC 

'" 



REPORT NO 1121 Hi-Ol 

DATE OF LISTING: 015/23/88 

._------
DRILL HOLE MB81 158 

ELEV. OF DEPTH TO 
SEQ. NO. TOP OF UNIT BOTTOM 

OF UNIT 

L, 81540 349.78 1210.00 

'-

CONSOLIDATlar L COMPANY 
NO. 072 NI NEVt.. .• 

COR", LITH 
THICKNESS CODE CODE ------------LITHOLOGY--------------

OF UNIT 

.1S8 01S4~ SANDSTONE,GRAY,MASSIVE 

PAGE NO. 816 

--------CHARACTERISTICS--------

LIT GRY FGR 



\ 

REPORl ,.J.: C2112 t 15-01 

DATE OF LISTING : 10/26/95 

DRILL HOLE 0 57 

NORTH: 238709.00 EAST: 

STATE:37 PENNSYLVANIA 

USGS OUAD:WINORIDGE 

DATE DRILLED FROM: 

ElOG DRILL TYPE 
o t 

DATA SDURCE:CONSOL 

, 
\ 

COAL OP~~ ONS 
NO. 072 NINEVEH 

1263359.00 SOURCE:2 LOCATION: 1 SURF.ELEV.: 1144.68 OET.:6 

PAGE NO. 759 

COUNTY: 59 GREENE TWP. : RANGE: MERIDIAN:OOO SECTION:OO SECTION CODE: 

SIZE:1 TOWNSHIP:RICHHILL 

TO:02/22/57 CONTRACToR:B B R 

FLUID TYPE 
2 

FLOW 
o 

PROP/FARM:JAMES ALLUM AZIMUTH: 

DRILLER:R. ANDERSON 

CEMENT 
o 

WRAPPING 
o 

CONTAINER 
o 

-------------------------COMMENTS------------------------
MINE BLOCK NO. 3 

INC: 

INSP:J. VONFELD 

CORED 
o 

UNITS OF MEASURE 
E 

ElEV. OF DEPTH TO CORR. LITH 
SEQ.No. TOP OF UNIT BOTTOM 

OF UNIT 

20 1144.68 11.00 
40 1133.68 15.00 
60 1129.68 16.25 

'80 1128.43 11.92 
100 1125.76 19.58 
120 1125.10 19.92 
140 1124.76 23.92 
160 1120.76 26.50 
110 1111.18 33.50 
200 U11.18 55.50 
220 1089.18 78.17 
240 t066.51 90.17 
260 t054.51 94.17 
280 1050.51 96.67 
300 1048.01 106.67 
320 t038.0t 107.33 
340 1037.35 129.33 
360 1015.35 136.00 
380 1008.68 149.67 
400 995.01 162.50 
420 982.18 166.50 
440 978.18 188.50 
460 956.18 193.25 
480 951.43 201.00 
500 943.68 206.17 
520 938.51 207.58 
540 937.10 209.58 
560 935.10 210.25 
580 934.43 210.67 

THICKNESS CODE CODE ------------LITHOLOGY----------
OF UNIT 

.11.00 
4.00 
1.25 
2.67 

.66 

.34 
4.00 
2.58 
7.00 

22.00 
22.67 
12.00 
4.00 
2.50 

10.00 
.66 

22.00 
6.67 

13.67 
12.83 
4.00 

22.00 
4.75 
7.75 
5.17 
1.41 
2.00 

.67 

.42 

TM 

Ul 
UL 

0001 SURFACE CASING,OVERBURDEN 
0100 SHALE 
0100 SHALE 
0063 CLAY 
0100 SHALE 
0020 COAL 
0063 CLAY 
0100 SHALE 
0063 CLAY 
0100 SHALE 
0100 SHALE 
0100 SHALE 
0100 SHALE 
0900 LIMESTONE 
0100 SHALE 
0063 CLAY 
0100 SHALE 
0063 CLAY 
0100 SHALE 
0500 SANDSTONE 
0100 SHALE 
0100 SHALE 
0063 CLAY 
0100 SHALE 
0063 CLAY 
0900 lIMESTONE 
0100 SHALE 
0900 LIMESTONE 
0100 SHALE 

------CHARACTERISTICS------

GRY 
GRY SOY 
GRV SHY 
BlK 

GRY SHY 
GRY 
GRY SHY 
GRY 
GRY SOY 
ORK GRY 
GRY 
GRY 
GRY LIM NOD 
oRK GRY SHY 
GRY LIM NOD 
DRK GRY SHY 
GRY 
GRY 
oRK GRY 
GRY SOY 
GRN GRY SHY 
GRN GRY 
RED GRY SHY 
GRV 
GRy 
GRY 
GRY 



REPORT NO.: C2112115-01 COAL OPENATIONS 
NO. 072 NINEVEH 

DATE OF LISTING : 10/26/95 PAGE NO. 761 

-_ ... ----
DRilL HOLE D 57 

ELEV. OF DEPTH TO CORR. LITH 
SEQ.NO. TOP OF UNIT BOTTOM THICKNESS CODE CODE ------------LITHOLOGY----------- ------CHARACTERISTICS------

OF UNIT OF UNIT 

1480 674.18 480.50 10.00 0100 SHALE GRY CAL 
1500 664.18 485.58 5.08 0100 SHALE GRY SDY 
1520 659.10 486.00 .42 0100 SHALE GRY 
1540 658.68 486.50 .50 0500 SANDSTONE GRY 
1560 658.18 497.50 11.00 0100 SHALE GRY SDY LIM NOD 
1580 641.18 507.61 10.17 0500 SANDSTONE GRY 
1600 631.01 516.08 8.41 0100 SHALE DRK GRY 
1620 628.60 517.83 1. 75 UT 0020 COAL 
1640 626.85 519.83 2.00 0100 SHALE ORK GRY 
1660 624.85 542.25 22.42 0100 SHALE GRN GRY LIM NOD 
1680 602.43 545.58 3.33 0900 LIMESTONE GRY 
1100 599.10 547.50 1.92 0100 SHALE GRY LIM NOD 
1120 591.18 548.11 .67 0063 CLAY GRY 
1740 596.51 564.67 16.50 0900 LIMESTONE GRY ARG 
1760 580.01 565.67 1.00 0100 SHALE GRN GRY 
1780 579.01 568.08 2.41 0100 SHALE RED GRN GRY 
1800 576.60 578.83 10.75 0900 LIMESTONE GRY ARG 
1820 565.85 582.83 4.00 0100 SHALE GRN GRY 
1840 561.85 585.08 2.25 0100 SHALE GRY 
1860 559.60 590.08 5.00 0100 SHALE GRY ARG 
1880 554.60 594.83 4.75 0100 SHALE GRY 
1900 549.85 618.83 24.00 0900 LIMESTONE GRY ARG 
1920 525.85 625.42 6.59 0100 SHALE GRY 
1940 519.26 637.83 12.41 BN 0900 LIMESTONE GRY 
1960 506.85 639.58 1. 75 0100 SHALE DRK GRY ARG 
1980 505. to 640.58 1.00 0063 CLAY ORK GRY 
2000 504.10 641.42 .84 0100 SHALE ORK GRY 
2020 503.26 642.42 1.00 SW 0020 COAL 
2040 502.26 644.42 2.00 0100 SHALE ORK GRY 
2060 500.26 653.42 9.00 0100 SHALE GRY SOY 
2080 491.26 656.58 3.16 0100 SHALE ORK GRY SOY 
2100 488.10 660.42 3.84 0100 SHALE DRK GRY 
2120 484.26 661.08 .66 FP 0020 COAL BLK SHY 
2140 483.60 662.50 1.42 0100 SHALE ORK GRY 
2160 482.18 666.83 4.33 0100 SHALE GRY 
2180 477.85 675.50 8.67 SL 0900 LIMESTONE GRY ARG 
2200 469.18 678.00 2.50 SL 0100 SHALE GRY 
2220 466.68 699.67 21.67 SL 0900 LIMESTONE GRY 
2240 445.01 699.67 .00 RD 0020 COAL 
2260 445.01 703.50 3.83 0063 CLAY GRY SHY 
2280 441. 18 711.50 8.00 0100 SHALE GRY CAL 
2300 433.18 716.08 4.58 0100 SHALE GRN GRY 
2320 428.60 717.42 1.34 0100 SHALE ORK GRY 
2340 427.26 723.75 6.33 0100 SHALE GRY SOY 



REPOR C21 121 15-0t COAL OP·' NS 
NO. 072 NINE\ . 

DATE Ot LISTING : 10/26/95 PAGE NO. 762 

--------
DRILL HOLE D 51 

ELEV. OF DEPTH TO CORR. LITH 
SEQ.NO. TOP OF UNIT BOTTOM THICKNESS CODE CODE ------------LITHOLOGY----------- ------CHARACTERISTICS------

OF UNIT OF UNIT 

2360 420.93 730.00 6.25 0100 SHALE DRK GRY 
2380 414.68 732.42 2.42 0100 SHALE GRY SOY 
2400 412.26 742.50 10.08 0100 SHALE ORK GRY 
2420 402.18 748.50 6.00 0100 SHALE ORK GRY SOY 
2440 396.18 752.00 3.50 0100 SHALE BLK 
2460 392.68 153.33 1.33 0100 SHALE ORK GRY 
2480 39 t. 35 753.92 .59 P2 0020 COAL 
2500 390.76 754.17 .25 0100 SHALE ORK GRY 
2520 390.51 754.19 .62 P1 0020 COAL 
2540 389.89 754.98 .19 OS 0100 SHALE BLK 
2560 389.10 755.81 .83 PG 0020 COAL 
2580 388.87 157.27 1.46 PO 0020 COAL 
2600 387.41 757.41 .14 PO 0020 COAL 
2620 387.27 760.33 2.92 PO 0020 COAL 
2640 384.35 760.83 .50 PG 0020 COAL 
2660 383.85 763.00 2.17 0063 CLAY ORK GRY SHY 

',---,,' ._. 



EXHIBIT 7.2 

GEOLOGIC SECTIONS 

Module 7 - Bailey Mine eRDA 
March 12, 2002 
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MB85 1; SUR. El. 1450.15' 

62% SHALE AND CLAY 
13% LIMESTONE 

< 25~ SANDSTONE 
<1~ COAL 

53% SHALE AND CLAY 
1 21. L I toES TONE 
33% SANDSTONE 

21. COAL 

1'-. " [[CREEK EX ISTING GRADE BETWEEN SUR.n.1421.50' 
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89% SHALE AND CLAY 
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54"/. SHALE AND CLAY 
8"/. LIMESTONE 

37% SANDSTONE 
1"!. COAL 

42"!. SHALE AND CLAY I 
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81. SANDSTONE 
1~ COAL 

~ 66% SHALE AND CLAY I T41i ~~ONE I SL I 33"<' SHALE AND CLAY • I ..... 
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Module 8: Hydrology 

8. 1 Hydrologic Description - Permit Area. 

The Module 8 was prepared by Moody and Associates, Inc. 

Attach a narrative description of existing groundwater and surface water resources of the area to be affected by 
the proposed activity, addressing the items listed below. For underground mining operations separate 
descriptions should be prepared to address the underground permit area and surface activity sites where coal 
preparation, coal refuse disposal, coal storage, surface mining, and mine drainage treatment will take place. 
Information must be specific to the proposed permit area and not general statements from published regional 
hydrogeology reports. 

a) The groundwater flow conditions (confined, unconfined, perched) within the permit and adjacent areas. 

The occurrence and movement of ground water within the proposed refuse disposal area is 
a function of the geologic setting as described in Module 7. The bedrock is overlain by a 
mantle of soil and weathered bedrock. During periods of rapid recharge ground water may 
be found at the soil-bedrock interface and within the weathered bedrock zone. An 
abandoned well on the Olive Webb property located near the Webb 1 well (see Exhibit 8.2A 
Hydrogeologic Data Map) is 34.5 feet deep and is suspected to be a dug well completed in 
the layer of soil and weathered bedrock. Intermittent seeps were identified along the 
hillsides that appear to be related to this very shallow ground water zone. Ground water 
within this zone is under unconfmed conditions. 

Thin alluvial deposits were observed in the valley bottoms adjacent to the unnamed 
tributaries. These deposits are composed primarily of sandy silt. No wells completed in the 
alluvial deposits were identified in the vicinity of the proposed refuse disposal area. Ground 
water in this zone is under unconfmed conditions. 

In general, the underlying Greene Formation is a poor aquifer with median well yields of 
only two gallons per minute (Stoner, 1987). Ground water within the upper weathered zone 
of the Greene Formation is under water table or unconfmed conditions. Deeper waters in 
the formation can be expected to be under semi-confmed to confmed conditions. 

b) The depth to respective groundwater flow systems and seasonal fluctuations. 

The depth to ground water within the proposed eRDA was determined from nine 
geotechnical core holes drilled as part of the design study. The locations of these core holes 
are shown on the Exhibit 8.2B Hydrologic Data Map and the logs are included in the 
Module 8 as ATTACHMENT 1. The water level measurements were made from open 
boreholes of varying depths and as such can not be used to construct a water table map. 
The following table summarizes the depths to ground water observed in the borings. 
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TABLE 1 

Depth to the ground water surface in the geotechnical borings 

Core Hole Total Depth Topographic Setting Static Water Level 

B-I0 27.5' Valley 17' 

B-ll 25' Valley 5' 

B-S SO' Valley 6' 

B-3 200' Valley 5.9' 

B-7 50' Valley 2.S' 

B-1 53' Hillside dry 

B-4 100' Hillside 3.6' 

B-5A ISO' Hillside 12' 

B-6 100' Hilltop 90' 

The depth to ground water in the valley bottom is relatively shallow and the water table was 
reported to be at or near the stream bed elevation. The depth to ground water on the 
hillsides and hilltops was variable, ranging from 3.6 feet in Boring B-4 to 90 feet in Boring 
B-6. 

c) General patterns of groundwater movement. 

Ground water movement is controlled by the hydraulic gradient, where ground water 
moves from areas of higher hydraulic head to areas of lower hydraulic head (Stoner and 
others, 1987). The flow gradients in the proposed new coal refuse disposal area are 
controlled by the local topography. Ground water flow is from the uplands on the hillsides 
and hilltops toward the valley bottoms to the east. Low permeability beds within the 
stratigraphic section slow ground water infIltration and joints or joint patterns· that 
intersect these beds provide for water collection and enhanced horizontal ground water flow 
which is discharged through hillside seeps and springs. Numerous seeps and springs of this 
type were inventoried within the proposed refuse disposal area valleys and on the adjacent 
hillsides outside the proposed disposal area. The locations of the identified springs and 
seeps are shown on Exhibit 8.2A Hydrogeologic Data Map. 

d) Any unusual conditions that influence groundwater movement. 

There were no unusual ground water or surface water conditions identified. 

e) The relationship between groundwater discharge and surface water flow. 

The base flow of the unnamed tributaries in the proposed slurry valley and coarse refuse 
valley is maintained by ground water flow (Stoner and others, 1987). The source of this 
water is the shallow ground water flow system discussed in Sections 8.1 a), b) and c). 
During dry times of the year the water table may drop below the elevation of portions of the 
streambeds. At these times the streams or portions thereof may cease to flow. 
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f) The general quality and quantity of water in aquifers that serve as current sources of supply and those 
which may be used to develop alternate supplies. 

There are only three ground water supplies located within 1000 feet of the proposed refuse 
disposal area. The owners of these supplies have indicated the quantity and quality of water 
is adequate to meet their needs. The details of these supplies are summarized on 8.3A and 
8.4A Forms. 

g) The impact of past mining activities on the quality and quantity of local water resources. 

An abandoned well on the Olive Webb property, which is located within the proposed coal 
refuse disposal area, appears to have been affected by past underground coal mining 
activities in 1987. A replacement well (Webb 1 well, see Exhibit 8.2 A Hydrologic Data Map) 
was drilled on the Webb property. The Webb 1 well has met the daily needs of the 
homeowner and the well remains in service today. CPCC has reached an agreement to 
purchase the Webb property. The Webb 1 well is to be plugged and abandoned. 

An evaluation of the current ground water quality in this area was completed in order to 
evaluate if the existing Bailey CRDA had any detrimental impacts on the local ground water 
quality. The fmdings of this evaluation are presented below. 

Evaluation of the impacts of the existing Bailey eRDA on ground water and 
surface water 

Introduction 

The existing Bailey Mine central coal processing and refuse disposal facility began 
operation in 1982 and currently encompasses approximately 1000 acres for the total site 
footprint. The site consists of a coal preparation plant, fme coal refuse disposal 
impoundment, coarse refuse disposal area, support areas and numerous sedimentation 
ponds. Coal mined from the Bailey and ~nlow Fork Mines is transported to the Bailey 
central coal processing and refuse disposal facility via conveyor belts from the respective 
mines and is processed for use primarily as an energy source in electric generation. 
Presently approximately 2S million tons of coal is processed each year with S million 
tons of coarse and fme refuse placed in the adjacent existing coal refuse disposal area 
(CRDA). 

Study Objectives 

This. study was undertaken to evaluate the performance of the existing coal refuse 
disposal facility relative to surface and ground water resources in the area. In 
particular, the study was designed to determine if the existing facility has degraded 
surface or ground water relative to the discharge requirements for iron, manganese, 
total suspended solids or pH. Numerous springs, wells and the spring collector were 
sampled as part of this investigation and as part of the monitoring requirements for the 
existing CRDA to characterize the shallow ground water regime adjacent to the Bailey 
CRDA. A substantial database of current and historical ground and surface water 
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quality has been accumulated for this evaluation. The locations of the sample points 
used in this evaluation are shown on the Exhibit 8.2A Hydrologic Data Map. 

The analytical data for the sampling points are listed on the 8.4A Forms. A discussion of 
the analytical data is presented below to determine if the existing facility has degraded 
surface or ground water. The NPDES discharge requirements, which are the basis for 
the comparative analysis, are: 

Iron 
Manganese 
Suspended Solids 
pH 

I.S Average 
I.S Average 
3S Average 
6t09 

3.0 Maximum 
3.0 Maximum 
70 Maximum 

Group 1 - We-A, We-B, We-C, Spring Collector No.2, S-1 and S-2 
Wells and springs within the existing CRDA. (See Exhibit 8.2A) 

Monitoring well We-A is down gradient from the entire refuse area and monitors the 
quality of ground water exiting the site. Form 8.4A summarizes the water quality data 
from this point for the time period from September 1992 through June 2001. With 
respect to the parameters of interest (Fe, Mn, pH and TSS), the water quality is 
generally good and does not indicate adverse impacts from the existing refuse disposal 
facility. During this monitoring period, iron only exceeded the allowable discharge 
average twice and only once did iron exceed the instantaneous maximum discharge 
limit. On both of these occasions the suspended solids exceeded 100 mgll and it is 
presumed that this contributed to the abnormal iron levels. The data do not indicate 
that iron presents a trend of ground water degradation at this monitoring point. 
Manganese did not exceed the discharge limits in any samples. On a few occasions, lab 
pH exceeded the upper limit of 9; however, a trend of increasing pH was not apparent 
and the majority of pH values as shown appear to be characteristic of well We-A. 

Analytical data for We-B (located downgradient from the existing slurry pond) and We
C (located downgradient from the existing coarse refuse) were reviewed for the same 10 
year period. The water quality from both wells was generally good with but four iron 
excursions in We-B and one iron and one manganese excursion in We-C. There is not a 
discemable trend of ground water degradation from the coal refuse disposal facility. 

Likewise, the water quality data from Talley Run upstream (SI) and downstream (S2) 
does not indicate that the facility has adversely impacted the stream with respect to 
these four discharge parameters. From 1998 through the summer of 2001 no excursions 
were noted in SI and in the database for the Talley Run doWnstream station only one 
iron excursion and only eight total suspended solid excursions were documented. These 
few excursions are not indicative of a systematic degradation of the surface water 
quality in Talley Run. 

Spring Collector No.2, which discharges to a treatment pond, does exhibit iron 
concentrations in excess of the discharge standard for about half of the samples and 
manganese exceeds the standard for most of the sampling points. However, these 
seemingly elevated concentrations are attributed to the commingling of the spring 
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collector water with the leachate collection water at the sampling location. The water 
exiting from both the spring and leachate collectors discharge into the treatment pond 
from the rock drains. The leachate collector is located immediately above the spring 
collector. Separation of the two water flows has not been possible for many years and 
the spring collector water is mixed with the leachate water. The water quality data for 
the spring collector samples listed on the S.4A forms represent commingled spring 
collector water and leachate collector water and are not representative of the spring 
water alone. 

The Group 1 monitoring points located within the footprint of the existing Bailey eRDA 
do not indicate a continuing trend of ground or surface water degradation based on the 
discharge limits for iron, manganese, total suspended solids or pH. 

Group 2 - S-5, S-6, S-7A, S-SA, S-10, S-11 and Spring E 
Wells and springs on the hillside east and down dip of the coarse refuse area and across a 
surface water divide (see Exhibit S.2A) 

The water quality data for the Group 2 monitoring points indicate that the existing 
Bailey eRDA has not adversely impacted these springs with respect to iron, manganese, 
suspended solids or pH; however, suspended solids have exceeded the discharge limits 
on several occasions. These excursions are attributed to the physical conditions of the 
sampling site and not the migration of suspended solids from the existing Bailey eRDA. 
In most cases, the flow from the sampled springs was very low, the watercourse was very 
shallow and the substrate was composed of silt and clay. During sampling in this setting 
the substrate may have been disturbed and a small amount of mud may have been 
unintentionally included in the sample. The occasional elevated suspended solids 
reported on the S.4A Forms can be attributed to these sampling conditions. 

Group 3 - S-14, S-15, S-16 and S-17 
Springs in unnamed tributary east of the coarse refuse area and north of new eRDA 
(See Exhibit 8.2A) 

The water quality data for these monitoring points indicate that the existing Bailey 
eRDA has not adversely impacted the springs with respect to iron, manganese, 
suspended solids or pH. On one occasion, the total suspended solids exceeded the 
discharge limits in S-16. The flow from the sampled springs was very low, the 
watercourse was very shallow and the substrate was composed of silt and clay. During 
sampling in this setting the substrate may have been disturbed and a small amount of 
mud may have been unintentionally included in the sample. The occasional elevated 
suspended solids reported on the 8.4A Forms can be attributed to these sampling 
conditions. 
Group 4 - S-18, S-19, S-20 and S-30 
Springs southeast of the existing refuse disposal area and within new eRDA 
(See Exhibit 8.2A) 

The water quality data for these monitoring points indicate the existing Bailey eRDA 
has not adversely impacted the springs with respect to iron, manganese, suspended 
solids or pH. On one occasion, the total suspended solids exceeded the discharge limits in 
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S-19. The flow from the sampled springs was very low, the watercourse was very 
shallow and the substrate was composed of silt and clay. During sampling in this setting 
the substrate may have been disturbed and a small amount of mud may have been 
unintentionally included in the sample. The occasional elevated suspended solids 
reported on the 8.4A Forms can be attributed to these sampling conditions. 

Group 5 - S-21, 8-22, S-23, S-24, S-25, S-26, S-31, S-32, S-33, S-34, S-35, S-36 and S-37 
Springs southeast of the existing refuse disposal area and at lower elevation in new 
CRDA (see Exhibit 8.2A) 

The water quality data for the Group 5 monitoring points indicate the existing Bailey 
CRDA has not adversely impacted these springs with respect to iron, manganese, 
suspended solids or pH; however, suspended solids have exceeded the discharge limits 
on several occasions. These excursions are attributed to the physical conditions of the 
sampling site and not the migration of suspended solids from the existing Bailey CRDA. 
In most cases, the flow from the sampled springs was very low, the watercourse was very 
shallow and the substrate was composed of silt and clay. During sampling in this setting 
the substrate may have been disturbed and a small amount of mud may have been 
unintentionally included in the sample. The occasional elevated suspended solids 
reported on the 8.4A Forms can be attributed to these sampling conditions. 

Group 6 - S-IA, S-2A, S-3A, S-7, S-8, S-9, Spring D and Well 53 
Springs and wells south of existing CRDA (see Exhibit 8.2A) 

The water quality data for the Group 6 monitoring points indicates the refuse facility 
has not adversely impacted the springs with respect to iron, manganese, suspended 
solids or pH. On several occasions, the total suspended solids exceeded the discharge 
limit. These excursions are attributed to the physical conditions of the sampling site and 
not the migration of suspended solids from the existing Bailey CRDA. In most cases, the 
flow from the sampled springs was very low, the watercourse was very shallow and the 
substrate was composed of silt and clay. During sampling in this setting the substrate 
may have been disturbed and a small amount of mud may have been unintentionally 
included in the sample. The occasional elevated suspended solids reported on the 8.4A 
Forms can be attributed to these sampling conditions. On one occasion the iron limit of 
1.5 mgll was exceeded in Well 52 and on two occasions the iron limit was exceeded in 
Well 53. In both of these wells the limited occurrence of relative high iron levels did not 
appear to represent a trend or indication that the existing facility had negatively 
impacted the water resources. 

Conclusions 

A total of six groupings of ground and surface water monitoring points have been 
evaluated within and around the existing Bailey refuse disposal area were evaluated. 
The water quality in the area was evaluated in terms of the discharge limits for. the 
facility for iron (1.5 mgll), manganese (1.5 mgll), total suspended solids (35 mgll) and pH 
(6-9). The data clearly indicates the ground water and surface water resources in the 
area have not been negatively impacted by the existing coarse and fine refuse disposal 
facility. Almost all of the water quality test results were below the discharge limits. 
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Although the limits were exceeded in a few isolated cases, no trends or indications of 
long term impacts were detected. The few excursions identified as discussed above were 
not attributed to the migration of contaminants from the existing Bailey eRDA, but 
were attributed to the variability of data sets of this type. The inherent difficulties 
associated with obtaining sediment free samples in very shallow slow moving water with 
mud substrates and the natural variability of ground water and surface water chemistry 
contributed to the variations in the data. 

h) Document the nature of water problems or peculiar conditions associated with the operation (zones of high 
inflow, breached barriers, drainage conduits from other workings, etc.) 

Not applicable 

8.2 Hydrologic Data Map. 

Provide a 7.5 minute USGS map showing the following information. Include a legend indicating map title, activity 
name, coal seam to be mined, company name, township, county, scale, quadrangle name, and date. 

Due to the amount of information presented, two hydrologic data maps identified as Exhibit 
S.2A and Exhibit 8.2B are included with the Module 8. 

a) Permit boundaries of the proposed activity (underground permit area boundaries in the case of an 
underground mine). 

Shown on Exhibits 8.2A and 8.2B Hydrologic Data Maps. 

b) Outline(s) and openings of underground mines and surface mines within 1000 feet of the proposed permit 
area (show permit limits in cases where adjacent mining has not yet transgressed into the review area). 

Shown on Exhibits 8.2A and 8.2B Hydrologic Data Maps 

c) Seeps and discharges from mines which lie above, below, or within 1000 feet of the permit area. 

All mine water from the epee Enlow Fork Mine and Bailey Mine is pumped into the 
slurry pond in the existing coal refuse disposal area. 

d) Sources of public water supply within 1 mile of the permit boundary. 

Shown on Exhibits 8.2A Hydrologic Data Map 

e) Proposed point source discharges. 

Treated effluent from the facility will be discharged from a proposed water treatment pond 
immediately upstream from proposed surface water point SW-N. (See Exhibit 8.2A 
Hydrologic Data Map) 

f) Proposed groundwater and surface water background and life-of-mine monitoring points. 

See Exhibit 8.2A Hydrologic Data Map 

g) Fold axes. 

See Exhibit 8.2B Hydrologic Data Map 
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h) Geologic faults. 

No geologic faults were identified. 

i) Fracture traces. 

See Exhibit 8.2B Hydrologic Data Map 

j) Outcrop of coal seam to be mined. 

Not applicable 

k) Structure contours of the coal seam to be mined. 

Not applicable 

I) Lines of geologic cross section (key to 7.2). 

See Exhibit 8.2B Hydrologic Data Map 

8.3 Inventory Information. 

a) Well and spring inventory-

1) Using Form 8.3A provides inventory data on all well and spring supplies which are located within 
1000 feet of the permit area (underground permit area in the case of an underground mine). 

See Form 8.3A 

2) If the application is for an underground mine and mining operations will encroach within 2,000 feet of 
a well or spring which serves as a significant source of public water supply, identify the horizontal 
and vertical extent of the aquifer which feeds it on the map in Exhibit 22.4 and the cross sections in 
7.2. Attach a description of how this determination was made including all relevant pumping test 
results, water level measurements, geologic considerations, drawdown calculations, etc. 

Not applicable. 

b) Stream inventory-

1) Using Form 8.38 provide inventory information for the following streams. 

See Form 8.3B 

i) For streams which will receive discharges from the proposed activity provide the name, designated uses 
from 25 Pa Code Chapter 93, and general quality characteristics. 

See Form 8.3B 

ii) For streams which flow over the underground permit area of a proposed underground mine 
or within 200 feet of the underground permit boundaries, provide the name, flow 
characteristics (i.e., intermittent or perennial according to §89.141), average annual flow, 
surveyed uses, and general quality characteristics. Use the "segmenr block to subdivide 
the stream into segments of similar flow characteristics and uses. Show all stream 
segments on the map in Exhibit 6.3. Also, list the basis for flow characterization, i.e. how 
was a given stream or segment determined to be nonperennial. 

Not applicable. 
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iii) For streams which lie within 1000 feet of a proposed coal refuse disposal site, coal 
preparation site, or surface activity site, provide the name, flow characteristics (i.e., 
ephemeral, intermittent, or perennial according to §87.1), designated uses from 25 Pa. Code 
Chapter 93, and general quality characteristics. 

See Form 8.3B 

2} For a stream with a public water supply intake within 10 miles downstream of a site provide the 
following information, as specified. 

i) If the stream will receive discharges from the proposed operation or lies within the site of a 
valley fill refuse disposal operation, provide a map of appropriate scale showing the location of 
the intake with respect to the site. 

The location of the non-community water supply intake for the existing Bailey 
eRDA is shown on Exhibit 8.3A Hydrologic Data Map. 

ii} If the stream is perennial according to §89.141 and flows over the underground permit area of 
a proposed underground mining operation or within 200 feet of the underground permit 
boundaries, provide either: 

A map of appropriate scale showing the respective drainage areas of the stream at the 
downstream limit of mining and at the point of intake; or 

the respective drainage areas (acres or square miles) at the downstream limit of mining 
and at the point of intake. 

c) Adjacent mine discharges - Using Form 8.3C, list all discharge points from any adjacent underground, coal 
refuse operation, or surface mine which lies above, below or within 1000 feet of the permit area 
(underground permit area if application is for an underground mine). Include the mine name, description 
of the discharge, elevation, contributing pool level, range of flow rates, quality, and an indication of 
whether or not the discharge is treated. 

Two active underground coal mines have discharge points within 1000 feet of the proposed 
refuse disposal facility. Both the Bailey and Enlow Fork Mines discharge pumped water to 
the slurry pond at the existing slurry pond west of the proposed new facility. While the 
characteristics of these discharges are detailed on the 8.3C Mine Discharge Inventory Form, 
the mine water is not discharged to the environment - but is reused in the existing coal 
preparation plant located west of the proposed facility 

d} Lake, pond and dam information - Using Form 8.30, provide information on all lakes ponds, dams and 
impoundments which lie within 1000 feet of the permit area (underground permit area if application is for 
an underground mine). 

See Form 8.3D 
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e) Public water supplies (community and noncommunity) 

1) List the names and addresses of all public water supplies with water intakes within 10 miles 
downstream along any stream which will receive discharges from the permitted activity or flows over 
the underground permit area. 

Bailey Mine 

332 Enon Church Road 

West Finley, PA 15377 

2) List the names and addresses of all public water supplies with groundwater or surface water sources 
within 1 mile of the permit area. 

Bailey Mine 

332 Enon Church Road 

West Finley, PA 15377 

3) List the names and addresses of all public water supply systems with service lines over the 
underground permit area. 

Not applicable. 

8.4 Background Sampling and Measurements. 

Provide the results of water quality analyses, pumping tests, water level and flow measurements on Forms B.4A 
and 8.4B sufficient to describe the groundwater and surface water resources of the permit and adjacent areas. 
Where information is not available from existing wells the applicant must drill test holes, wells, or piezometers to 
obtain the required data. The results should meet the specifications set forth below. Background monitoring 
points must be clearly marked and identified in the field. The field identification scheme should correspond with 
the identification scheme in the application. 

a) Sampling/measurement points - The background sampling and measurement program should address the 
following points. 

See Forms 8.4 A for the analytical results and Hydrologic Data Map 8.2A for the location of 
the sampling points. 

1) Each stream which will receive a discharge from the proposed operation (up and downstream of 
discharge ). 

2) Streams, springs and wetlands that are representative of the surface and groundwater systems in 
the general area. 

3} All streams, springs, and wetlands within 1000 feet of a surface mining activity site. 

4} Wells and piezometers used to determine groundwater conditions in the permit (surface and 
underground) and adjacent areas. 

5} Discharges from adjacent surface mines and underground mines with workings that lie beneath or 
within 1000 feet of surface mining activity site. 

6) Discharges from adjacent underground mines with workings that lie above, below, or within 1000 
feet horizontally of the underground permit area of a proposed underground mine. 

7) Each impoundment within 1000 feet of a surface mining activity site. 
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b) Required parameters-

1) Wells and piezometers must be sampled for the following minimum set of parameters: total 
dissolved solids or specific conductance corrected to 25°C, pH, total iron, total manganese, 
alkalinity, acidity, sulfates, and water level. 

2) Springs, streams, wetlands, seeps, impoundments, underground mine discharges and surface mine 
discharges must be sampled for the following minimum set of parameters: total dissolved solids or 
specific conductance corrected to 25°C, total suspended solids, pH, total iron, total manganese, total 
aluminum, alkalinity, acidity, sulfates, and flow. 

c) Sampling period and frequency - All points included in the background sampling program must be 
sampled in a manner which provides an accurate representation of average conditions and seasonal 
variations. At a minimum, samples and measurements must be taken at monthly intervals over a period of 
six successive months including at least one sample from the low flow period which typically extends from 
August to October. An application may be accepted with a minimum of three monthly sampling and 
measurement reports per point, however, a permit will not be issued until at least six reports are provided. 

d) Special Background Sampling and Measurement Requirements -

1) In cases where underground mining operations are planned to encroach within 200 feet horizontally 
of stream which is shown as perennial or intermittent on the USGS 7.5 minute quadrangle map, an 
operator may be required to take flow measurements or photographs to determine where the stream 
is perennial and where it is intermittent (according to §89.141); and to take additional flow 
measurements at a comparison site where geology, cover thickness and mining are similar. The 
need for this information should be discussed with the Department at the pre-application conference. 

2) In cases where a coal refuse disposal area is proposed within a stream valley, an operator will be 
required to submit flow and biological survey results to document whether the stream is ephemeral, 
intermittent, or perennial (according to §90.1) at the point of impact, and whether it is capable of 
supporting its designated uses under 25 Pa. Code Chapter 93. 

8.5 Prediction of Hydrologic Consequences/Protection of Hydrologic Balance. 

a) For underground mining activities 

Not applicable. 

1) Describe the quality and volume of mine drainage which is anticipated at the end of the 5-year 
permit period and upon complete development of the planned mine. Describe the methodology 
and/or calculations used to estimate the drainage characteristics. 

2) Estimate the postmining pool level, and indicate the basis for this estimate. 

3) Describe the barrier pillars which will be left around the perimeter of the mine to promote flooding, 
and the basis for the barrier deSign. Barrier pillar design must be customized to fit site conditions. 
Provide data gathered at the site which confirms assumptions regarding barrier width and integrity. 

4) Provide a narrative description addressing the following concerns and how each will be prevented or 
mitigated. 

i) The potential for postmining pollutional- discharges to occur from the proposed mine, with 
particular attention to areas with thin and/or fractured overburden. 

ii) The potential for the post closure mine pool to cause or contribute to discharges from adjacent 
mines. 
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iii) The potential for seepage along downgradient outcrops of the mined seam and adjacent 
aquifers. 

iv) Water quality impacts on streams which will receive mine drainage and runoff from surface 
activity sites. 

v) Flow reduction in streams which overlie the underground permit area (the discussion must 
specifically address streams which serve as significant sources of public water supply, and 
streams where cover is less than 400 feet). 

vi) The potential for altering the hydrology of dams, ponds, impoundments, and wetlands which 
overlie the underground permit area. Wetlands deemed to be at risk must be further 
characterized as outlined in Module 15.4(f). 

vii) Groundwater contamination and effects on water supplies at surface sites where coal or spoil 
will be stored or treatment ponds will be located and near shafts, slopes and drift openings. 

viii) Postmining pollutional discharges from areas which will be surface mined and/or reclaimed 
under this permit 

5) Describe the probability of depleting or contaminating well and spring supplies as a result of 
underground coal extraction, and the measures which will be taken to restore or replace impacted 
supplies. Include a demonstration that the quantity and quality of any proposed replacement supply 
will be sufficient to meet the needs of the water supply use. Address the potential for mining
induced material damage to public water supply aquifers and bodies of water which are sources for 
public water supplies. If there is a significant potential for damage, then describe the measures 
which will be employed to minimize the potential impacts. 

b) For Coal Preparation Activities 

Not applicable. 

1) Describe the manner in which process water from the coal preparation circuit will be handled and 
the circumstances under which it may be discharged. 

2) Provide a narrative description addreSSing the following concerns and how each will be prevented or 
mitigated. 

i) Water quality impacts on streams which will receive discharges from site activities. 

ii) Groundwater contamination resulting from treatment pond leakage or infiltration of water 
contaminated by surface mining activities. 

iii) The contamination of adjacent water supplies (address the measures which will be taken to 
restore or replace impacted supplies). 

iv) Include a demonstration that any proposed replacement supply will meet the quantity and 
quality needs of the current water supply user. 

c) For Coal Refuse Disposal Activities-

1) Describe the nature and anticipated quality of all discharges which will emanate from the refuse pile 
and underdrains. 

The discharges from the new eRDA are expected to be similar to the discharges to the 
existing eRDA. An evaluation of the discharges from the existing eRDA is discussed 
in Section 8.1 g) of this Module 8. 
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2) Provide a narrative description addressing the following concerns and how each will be prevented or 
mitigated. 

i) Water quality impacts on streams and wetlands which will receive discharges from site 
activities. 

The receiving stream is an unnamed tributary to the South Branch of Enlow 
Fork. The treatment procedures include a collection system for all leachate 
generated at the site, settling, and discharge to the unnamed tributary of the 
South Branch of Enlow Fork. The discharge will occur in accordance with the 
requirements of a NPDES permit that has been applied for at this site. An 
NPDES discharge for the existing CRDA currently occurs into Talley Run. 
Monitoring point S-1 is upstream of the existing CRDA discharge and S-2 is 
down steam of the discharge. The locations of S-1 and S-2 are shown on Exhibit 
8.1A Hydrologic Data Map and the analytical results are listed on the 8.4A 
Forms. The analytical results from the long term monitoring of S-1 and S-l show 
that no adverse impacts to the receiving stream have been identified. No adverse 
impacts to the receiving stream for this proposed facility are anticipated. 

ii) Groundwater contamination resulting from treatment pond leakage or infiltration of water 
that has come into contact with coal refuse or coal ash. 

The proposed new refuse disposal area will be constructed in a manner similar 
to the existing refuse disposal area. Moody and Associates, Inc conducted a 
detailed evaluation of the impacts of the existing facility on ground and surface 
water. This evaluation is included in the Module 8 in Section 8.1g). • The 
evaluation indicates that there has been little or no impact to the ground or 
surface water resources within and adj acent to the existing refuse area relative 
to the NPDES discharge requirements for iron, manganese, total suspended 
solids or pH. Given the proximity and similarity of the physical setting of the 
two sites and the similarity of the proposed construction designs, no adverse 
impacts to the ground or surface water resources are predicted with respect to 
these parameters from the new proposed facility. 

iii) The contamination of adjacent water supplies (address the measures by which will be taken 
to restore or replace impacted supplies). Include a demonstration that any proposed 
replacement supply will meet the quality and quantity needs of the water supply user. 

There are two water supplies within 1000 feet of the proposed facility and 
contamination of these water supplies is not predicted. CPCC has reached an 
agreement to purchase the property owned Ms. Olive Webb. The water supply 
well (Webbl) will be taken out of service and the well will be properly plugged 
prior to construction of the site. The other site, which includes two water 
wells, is owned by Mr. Charles Greene and is located across the South Branch 
Enlow Fork east of the site. South Branch represents a ground water discharge 
zone and migration of ground water from the site across the valley is not 
predicted. Thus no contamination of adjacent water supplies is predicted. 
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iv} Contaminated seepage or underdrain discharges following site closure. 

The leachate collection system will continue to operate as designed (see Module 
21) and the NPDES discharge will continue after the site is closed. A detailed 
monitoring network of eight (8) monitoring wells and piezometers and ten (10) 
surface water monitoring points is proposed in section 8.6 below to verify that 
no underdrain discharges go undetected. 

8.6 Hydrologic Monitoring Plan. 

Monitoring points must be clearly marked and identified (with durable markers) in the field. The field 
identification scheme should correspond with the identification scheme in the application. 

All monitoring points will be marked and identified in the field following the approval of this 
monitoring plan by the Department. 

a} Complete Form 8.6A identifying the points which will be used in the monitoring program, the parameters to 
be measured at each point, and the period and frequency of sampling at each point. (At a minimum, 
chemical sampling and water level or flow measurements must be conducted and reported to the 
Department every three months for each monitoring location). 

b} 

See Form 8.6A 

Attach a narrative describing how the proposed monitoring points relate to the detection and mitigation of 
impacts discussed under 8.5. 

A total of eight (8) ground water, ten (10) surface water and two underdrain monitoring 
points are proposed as the hydrologic monitoring points for the proposed new CRDA. The 
location of the proposed monitoring points are shown on the Exhibit 8.2A Hydrologic Data 
Map and the details of the monitoring points are outlined herein. Monitoring of the surface 
water monitoring points has begun and the data collected to date are included in the 8.4A 
Forms. The proposed monitoring wells and piezometers will be installed upon issuance of 
the permit to construct the refuse disposal facility. 

Ground Water Monitoring Points (See Exhibit 8.2A - Hydrologic Data Map) 

Piezometers Cluster H (Two Piezometers)-East Side (down-dip) Side of Refuse Area 

This piezometer cluster will be located on the south side of the unnamed tributary in a fill 
area west of the railroad grade and east of the road guardrail. These are the most down
gradient ground water monitoring points proposed and are intended to monitor ground 
water moving parallel to the valley toward the points of ground water discharge to the east. 

Piezometer H-Shallow (MW H - S) 
To be completed to a depth of ten feet below the elevation of the streambed (total depth 
estimated at 20 feet). This piezometer will be screened from 5 to 20 feet below land 
surface and will monitor the shallowest ground water flow system leaving the proposed 
refuse disposal area. 
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Piezometer H- Deep <MW H-D) 
This piezometer will be screened from 40 to 50 feet below land surface and will monitor 
the ground water flow system immediately below the flow system monitored by MW H
S. 

Piezometer Cluster I (Two Piezometers) - West Side (up-dip) Side of Refuse Area 

This piezometer cluster will be located along the ridgeline between the existing slurry pond 
and the new area. This is the most up-gradient ground water monitoring point. 

Piezometer I-Shallow <MW 1-S) 
This piezometer will be completed to the approximate bottom elevation of 1460 msl, 
which is twenty feet above the maximum planned elevation of the existing slurry pond. 
Final elevation of existing slurry pond is projected to be 1420 msl. and the surface 
elevation is approximately 1480 msl. Piezometer I-Shallow will be 40 feet deep with a 
screened interval from 20 to 40 feet. This piezometer is intended to monitor the quality 
of any ground water in the shallow subsurface that may be moving through the ridge 
separating the existing and proposed new disposal facilities. In the event the water table 
is below the bottom elevation of the piezometer, the monitoring point will be maintained 
to document any changes in the shallow ground water flow system that may occur in the 
future. 

Piezometer I-Deep (MW I - D) 
The surface elevation of this piezometer is approximately 1480 msl and the projected 
elevation of the slurry pond to the west is 1420 msl. The screened interval of this 
piezometer will be 40 feet from an elevation of 1420 to an elevation of 1380 feet and is 
intended to monitor any deeper migration of water from the slurry pond through the 
ridge separating the valleys. 

Monitoring Well J (MW - 1) - North Side of Refuse Area 
This monitoring well will be located between the unnamed tributary to the north and the 
proposed refuse area. This well will be completed to a depth of 100 feet with 20 feet of 
casing and a monitoring interval from 20 to 100 feet. This well is intended to monitor any 
migration of ground water that may occur in the near surface fracture flow zone between 
the refuse area and the unnamed tributary valley to the north. 

Monitoring Well K (MW - K) - Southwest Side of Refuse Area 
This monitoring well will be competed on the ridgeline between the proposed refuse area 
and streams to the southwest. This well will be completed to a depth of 100 feet with 20 feet 
of casing and a monitoring interval from 20 to 100 feet. This well is intended to monitor 
any migration of ground water that may occur in the near surface fractured flow zone 
between the refuse area and streams to the southwest. 
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Monitoring Well L <MW - L) - South Side of Refuse Area 
This monitoring well will be located on the ridgeline between the proposed refuse area and 
Stream to the southwest. This well will be completed to a depth of 100 feet with 20 feet of 
casing and a monitoring interval from 20 to 100 feet. This well is intended to monitor any 
migration of ground water that may occur in the near surface fractured flow zone between 
the refuse area and streams to the southwest. 

Monitoring Well M (MW - M) - Southeast Side of Refuse Area 
This monitoring well will be located on the ridgeline between the proposed refuse area and 
tributary valleys to the southeast. This well will be completed to a depth of 100 feet with 20 
feet of casing and a monitoring interval from 20 to 100 feet. This well is intended to monitor 
any migration of ground water that may occur in the near surface fractured flow zone 
between the refuse area and the valleys to the southeast. 

All of the ground water monitoring wells and piezometers will be completed with four-inch 
diameter PVC casing and well screen. The annular space throughout the screened monitoring 
interval will be gravel packed with clean silica sand. The annular space between the highest 
monitoring elevation and the surface will be sealed with a bentonite plug and cement grout. 
The top of the monitoring wells will be fitted with a steel protective casing with a locking cap 
and will be clearly marked and identified with durable markers. 

In general the permeability of rocks decreases by one order of magnitude for every 100 feet of 
depth (Stoner and others, 1987). For this reason no monitoring wells or piezometers will be 
completed deeper than 100 feet from the land surface. Below this depth the permeability of the 
rocks decreases substantially and very little ground water circulation occurs. A figure 
depicting the typical construction for the piezometers and monitoring wells is attached to the 
Module 8 as FIGURE 8.6 b - 1. 

Pumping tests will be conducted on each monitoring well and piezometer when they are 
installed and the pumping test data will be submitted as supplemental information to this 
module. 

Surface Water Monitoring Points (See Exhibit 8.2A - Hydrologic Data 
Map) 

Unnamed tributary immediately below the refuse area -SW-N 
This surface water monitoring point is located at the east end of the culvert passing 

.. under the railroad grade immediately below the proposed refuse area. 

Kerr Run - SW-O 
This surface water monitoring point is located in Kerr Run approximately halfway 
between the headwaters and the confluence with Owens Run. 

Kerr Run - SW-p 
This surface water monitoring point is located on Kerr Run near the confluence of Kerr 
Run with Owens Run. 
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Fletcher Run - SW-Q 
This surface water monitoring point is located approximately halfway between the 
headwaters of Fletcher Run and the confluence with Owens Run. 

Fletcher Run - SW-R 
This surface water monitoring point is located on Fletcher Run near the confluence of 
Fletcher Run and Owens Run. 

Grinnage Run - SW-S 
This surface water monitoring point is located on Grinnage Run halfway between the 
headwaters of Grinnage Run and the confluence with Owens Run. 

Grinnage Run - SW-T 
This monitoring point is located on Grinnage Run near the confluence of Grinnage Run 
with Owens Run. 

South Branch of Enlow Fork East of the Site - SW -U 
This surface water monitoring point is located on the South Branch of Enlow Fork 
approximately 1000 feet up-stream from the confluence of the unnamed tributary 
draining the site. 

South Branch of Enlow Fork East of the Site - SW -V 
This surface water monitoring point is located on the South Branch of Enlow Fork 
approximately 1000 feet down-stream from the confluence of the unnamed tributary 
draining the site. 

Unnamed tributary to the South Branch of Enlow Fork North of the Site - SW-W 
This surface water monitoring point is located on the unnamed tributary north of the 
proposed refuse area near the confluence of the unnamed tributary with the South 
Branch of Enlow Fork. 

Spring Collector Underdrain 
An underdrain system of rock drains and collector pipes will be installed at the base of 
the refuse pile to prevent spring water from coming in contact with the refuse or refuse 
leachate at the base of the facility. The spring water collected in this drain system will 
be conveyed to the toe of the site. When installed, the water discharged from this drain 
will be sampled on a quarterly basis and tested for the parameters shown on Form 8.6A. 
This monitoring point will have the added benefit of detecting changes in spring water 
quality that may indicate the liner system is leaking. 

Leachate Collector Underdrain 
A leachate collector drain system will be installed at the base of the refuse pile to convey 
leachate water from the refuse to the treatment pond at the toe of the site. When 
installed, the water discharged from this drain will be sampled on a quarterly basis and 
tested for the parameters shown on Form 8.6A. This monitoring point will characterize 
the quality of leachate through time. 
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c) Describe how flows from springs, streams, and mine discharges will be measured. 

Stream flows will be determined using a flow meter and cross sectional area technique. No 
springs or mine discharges are proposed as part of the monitoring program. 

d) Describe how samples will be taken, preserved, and shipped to the laboratory. 

Grab samples will be collected from their respective sources in clean bottles and the samples 
will be transported to a laboratory in a cooler. Temperature and pH will be determined in 
the field. Preservation of samples will be in accordance with standard acceptable methods. 

e) Indicate the name and address of the laboratory which will perform analyses. 

H & H Water Controls, Inc. (PA DEP Certification No. 30-287) 
565 Route 88 South 
Carmichaels, P A 15320 

Consolidation Coal Company Water Lab 
State Route 2 
Benwood, WV 26041 
or other qualified commercial laboratory 

f) Provide the name and credentials of individual(s) performing well pumping tests. 

Pumping tests will be conducted under the supervision of an experienced ground water 
consultant. 

g) Address the scope, location, and frequency of postmining monitoring, e.g., mine pool level monitoring. 

Not applicable 
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B.7 Water Supply Impacts - Premining Surveys. 

Not applicable 

No water supplies are expected to be impacted by the proposed new CRDA. There are only three 
identified private water supply wells (Webb 1, Greene 1 and Greene 2) located within 1000 feet of 
the proposed CRDA. The Webb 1 well will be plugged and abandoned. The Greene wells are 
located across South Branch of Enlow Fork from the site. The South Branch of Enlow Fork 
represents a ground water discharge zone and migration of ground water from the site across the 
valley is not expected to occur. 

Provide premining quality and quantity information for all water supplies which may be affected by mining 
activities. For underground mines, data must be collected prior to the mining encroaching within 1,000 feet of 
the supply. Applicants are encouraged to survey sufficient supplies in and adjacent to the 5-year subsidence 
control plan to avoid mining delays. Survey information should include: 

a) location and type of water supply; 

b} existing and planned future uses of the water supply; 

c} chemical and physical characteristics of the water, including, at a minimum, total dissolved solids or 
specific conductance, pH, total iron, total manganese, hardness, total coliform, acidity, alkalinity, and 
sulfate; 

d) water quantity (well yield or spring flow) (use form 8.48 to supply well data); 

e} physical description of the water supply, including the depth and diameter of the well, length of casing, 
static water level, and description of any treatment or distribution system. 

Quality sampling should consist of at least two (2) distinct samples preferably taken during wet and dry times. 

Spring flow data (item d) above} should consist of a minimum of two (2) flow measurements - one during a wet 
period and a second during a dry period. 

Well yield data (item d) above} must be gathered through a standardized, reproducible pumping exercise. This 
will allow for meaningful premining/postmining survey comparisons. Please contact the appropriate District 
Mining Office prior to conducting the yield test to avoid wasting resources on unacceptable test methods. 
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Sample Well/Spring Owner 
Point No. 

Greene 1 well Charles Greene 
Greene 2 well Charles Greene 

Webb well Olive Webb 

FORM 8.3A 
GROUND WATER INVENTORY 

Use 

domestic 
domestic 
domestic 

Surface Depth of Diameter 
Elevation Well of Well 

(MSL) (feet) (inches) 
1185' -130 8 
1185' -130 8 
1465' -250 8 

Bailey eRDA - Fonn 8.3A 
Page 1 of 1 

March 12, 2002 

Depth of 
Casing 
(feet) 
NlA 
N/A 
N/A 

I 

Static Water Elevation Type of 

MSL or Flow, Date of treatment if any I 

Measurement (iron filter, etc.) 

NlA none 
I 

N/A none 
I 

N/A none ' I 

--- --- --



Stream Name 

Unnamed tributary to South 

Branch Enlow Fork 

Grinnage Run 

Fletcher Run 

South Branch of Enlow Fork 

StatuslBasls 

PO = Perennial (per 89.141) 
PS = Perennial (per 87.1, 89.5, 90.1) 
I -Intermittent 
E = Ephemeral 
a = by joint inspection with OEP staff 
b = by flow measurements 
c = by g/w level measurements 
d = by aquatic survey 
e = by photographs 

FORM 8.3B 
STREAM INVENTORY 

Flow 
Status 

-----
Segment (FromlTo) Basis 

Enlow Fork to Headwaters POle 

from 1000' boundary to north POle 

east headwaters 

from 1000' boundary north east POle 

to headwaters 

From SW - U to SW - V POle 

Uses 

Uses 

3 

3 

3 

3 

1 = Cold Water 
2 = Trout Stocked Fishery 
3 = Warm Water Fishery 

7 = Uvestock Water Supply 
8 = Boating, Navigation 

4 = Potable Water Supply 
5 = Industrial Water Supply 
6 = Wildlife Water Supply 

9= Swimming 
10 = Irrigation 
11 = Recreational Fishery 
12 = Waterfowl Habitat 

Bailey eRDA - Form 8.3B 
Page 1 

March 12, 2002 

*Average 
Annual 

Flow 
(CFS or 
GPM) General Quality Characteristics 

29gpm See Form 8.4A - SW - N 

48gpm See Form 8.4A - SW - S 

50gpm See Form 8.4A - SW - Q 

1537 gpm See Form 8.4A - SW - U & SW - V 

Flow 

• Indicate method of computing average 
annual flow 

Average of recorded f1ows ___ _ 

---- --- I 



5600-PM-MR0324 Rev. 412001 

Map Nature of Discharge (Seep 

Reference Mine Name Opening. Etc.) 

Slurry Pond Enlow Fork Mine Water is pumped from the 
mine to the existing slurry 
pond. The water is then 
used in the prep plant. 

There is not a discharge to 
the surface. 

Slurry Pond Bailey Mine Water is pumped from the 
mine to the existing slurry 
pond. The water is then 
used In the prep plant. 

There is not a discharge to 
the surface. 

FORM8.3C 
MINE DISCHARGE INVENTORY 

Surface Pool Level (if 
Elevation known) 

Final planned None 
elevation of the 
slurry pond is 
1420 msl 

Final planned None 
elevation of the 
slurry pond is 
1420 msl 

Bailey Mine CRDA - Form B.3C 
Page 1 

March 12. 2002 

Discharge 
Volume 
(Range) 

50 to 100 gpm 

Approximately 
500gpm 

Gen. Quality Characteristics Type of Treatment 

pH-7.9 Settling in slurry pond 
Alkalinity> Acidity 
Fe <1.0 to 2.8 mgJI ! 

Mn <1.0 to 1.9 mgJI 

pH - 7.8 to 8.0 Settling In slurry pond 
Alkalinity> Acidity 
Fe <1.0 to 7.0 mgJI 
Mn <1.0 to 2.6 mgJI 

-~~- ----



5600-PM-. .24 Rev. 412001 

Map 
Reference OWner 

P54 Consol Pennsylvania Coal 
Company 

- ----

FORM 8.30 
DAM AND POND INVENTORY 

Use 

Livestock 

Volume or Dimensions 

< % acre 

Bailey eRDA - Form 8.3D 
Page 1 

March 12,2002 

Source of Water General Quality Characteristics I 
I 

I 

Surface runoff See Form 8.4A 

-~ 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

-. 

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: We-A 
Description: Well - Downgradient of Existing Bailey Surface Facilities 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:5B:27 WBO:25:15 
Elevation: 1002 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

9/36/92 

12129/92 

3/29/93 

6/28/93 

9/28/93 

3/28/94 

6/23/94 

9/30/94 

10/17/94 

3/27/95 

6/28/95 

9/14/95 

12118/95 

3/18/96 

6/12196 

8/10/96 

11/6/96 

2113/97 

Form 8.4 A 
Page 1 

Elevation 

969.10 

968.60 

973.90 

977.40 

969.10 

968.40 

967.70 

967.30 

967.30 

967.20 

966.60 

966.80 

966.50 

966.10 

966.80 

967.20 

967.40 

966.00 

Field Lab 
pH pH 

9.2 8.6 

9.1 9.0 

9.2 8.B 

9.2 9.0 

9.1 8.9 

9.3 8.6 

8.B 8.4 

9.2 8.7 

9.4 8.6 

10.0 8.5 

9.1 8.4 

9.6 8.6 

9.4 8.6 

9.3 9.0 

9.2 8.7 

9.0 8.6 

9.3 8.7 

9.3 8.7 

Field 
Alkalinity Acidity Iron 

Temp 
(mgll) (mg/l) (mg/l) 

(C) 

15.9 472 -423 0.53 

12.9 489 -450 1.39 

14.2 499 -447 0.48 

15.9 514 -477 0.55 

14.4 488 -437 0.72 

13.0 449 -397 0.11 

15.5 479 -366 0.12 

14.5 456 -384 0.11 

14.4 466 -404 0.12 

13.8 447 -345 1.58 

15.7 378 -323 0.25 

16.1 427 -324 0.08 

13.2 383 -328 0.94 

15.6 438 -383 0.15 

17.5 433 -390 0.11 

16.8 435 -400 0.50 

13.2 433 -375 0.27 

10.0 437 -349 0.69 

Tot. Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mgll) (mg/l) (mgll) 
Solids (mgll) or Comments 
(mgll) Spec. Cond.(m 

mho) 

0.00 0.24 1 4 1300 

0.01 0.17 0 16 1260 

0.02 0.30 0 9 1210 

0.04 0.20 9 B 1160 

0.07 0.43 0 31 1210 

0.01 0.11 0 2 1014 

0.06 0.04 0 28 1150 

0.02 0.18 25 17 1070 

0.02 0.04 1 41 1070 

0.11 0.56 7 274 1120 

0.03 0.19 57 40 1110 

0.01 0.13 0 2 1090 

0.10 0.40 1 6 937 

0.07 0.34 23 2 1063 

0.02 0.04 2 9 1116 

0.02 0.11 4 2 1096 

0.02 0.06 5 5 1078 

0.03 0.36 5 14 1095 

Monitoring Point We-A 

I 

I 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: We--A 
Description: Well - Downgradient of existing Bailey Surface Facilities 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:27 W80:25:15 
Elevation: 1002 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

5/28/97 966.50 

9/29/97 966.70 

11/20/97 965.90 

. 3/31/98 966.00 

6/26/98 967.50 

9/21/98 968.00 

11/10/98 968.20 

3/23199 968.00 

6/9/99 969.20 

9/29/99 965.70 

11/1/99 964.80 

3/24/00 963.50 

9/12100 969.70 

10/4/00 967.00 

3/23/01 968.20 

6/8/01 968.20 

Form 8.4A 
Page 2 

Field Lab 
pH pH 

9.0 9.0 

9.2 8.7 

8.9 8.7 

8.4 8.4 

9.0 8.8 

9.0 8.6 

9.0 8.4 

9.0 9.1 

9.0 8.3 

9.0 8.7 

9.0 8.7 

9.3 8.9 
9.2 9.2 

8.8 9.0 

9.2 8.9 

9.2 9.0 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/l) (mg/l) (mg/l) 

(C) 

18.3 429 -318 0.95 

16.5 422 -400 0.32 

15.4 435 -344 0.45 

20.3 408 -247 0.42 

16.8 423 -401 0.63 

19.0 344 -330 0.92 

15.5 314 -286 1.06 

13.3 394 -367 0.15 

20.6 413 -388 0.31 

17.1 438 -391 0.38 

17.2 451 -433 0.25 

18.8 445 -441 0.09 
NlA 450 -447 5.80 

N/A 583 -582 0.80 

N/A 668 -664 1.50 

N/A 272 -267 0.40 

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.03 0.26 2 2 1116 

0.04 0.07 75 2 1156 

0.02 0.47 12 0 11n 

0.05 0.33 100 6 1970 

0.04 0.26 12 5 1159 

0.05 0.60 2 0 988 

0.05 0.36 20 20 1043 

0.01 0.19 15 6 1132 

0.00 0.19 0 0 1135 

0.03 0.10 38 0 1327 

0.02 0.14 5 5 1321 

<0.01 0.10 <10 <5 960 
0.03 NlA 99 120 920 

<0.01 NlA 14 18 1090 

0.02 N/A 17 27 910 

0.01 N/A <10 13 1110 

Monitoring Point We-A 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: WE-B 
Description: Well - Downgradient of Existing Bailey Slurry Pond 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:03 W80:24:37 
Elevation: 1089 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

-

Flow (gpm)/ 
Date 

Sampled 
Static Water 

9/26/92 
12129/92 

3/29/93 

6/28193 
3/28194 
6/17/94 

9/30/94 
10/17/94 

3/27/95 

6123/95 

9/11/95 
12118/95 

3/18/96 

6/12196 

8/10/96 

11/6/96 
2111/97 

5/28/97 
-

Form 8.4 A 
Page 3 

Elevation 

1071.90 

1072.00 

1072.50 

1071.80 

1072.20 

1071.90 

1072.50 

1072.00 

1072.40 

1072.20 

1072.00 

1072.30 

1073.10 

1072.00 

1072.80 

1072.90 

1072.90 

1076.70 

Field Lab 
pH pH 

8.1 7.8 

7.9 7.5 

8.3 7.8 

8.1 8.0 

8.5 8.3 

8.2 8.0 

8.9 7.8 

8.4 7.6 

8.6 7.9 

7.8 7.6 

8.6 7.6 

8.4 8.0 

8.5 8.2 

7.7 7.7 

7.8 7.5 

7.4 7.6 

8.6 7.7 

7.4 7.8 

Field 
Alkalinity Acidity Iron 

Temp 
(mglL) (mg/L) (mg/L) 

(C) 

19.4 44 -30 0.80 

12.5 66 -53 3.05 

11.6 113 -104 0.83 

14.2 145 -130 0.61 

9.5 96 -88 1.16 

13.2 71 -47 0.96 

18.5 62 -47 1.50 

16.5 66 -53 0.37 

11.2 100 -77 0.55 

13.8 74 -56 0.23 

16.5 92 -75 3.25 

12.4 112 -94 1.39 

12.0 118 -107 0.54 

21.0 70 -60 0.91 

16.7 51 -40 0.83 

14.7 51 -36 0.37 

9.5 95 -71 1.14 

15.1 167 -126 1.19 
-- --

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mglL) 
Solids (mgll) or Comments 
(mglL) Spec. Cond.(m 

mho) 

0.01 0.38 94 27 290 

0.12 0.36 96 37 344 

0.02 0.11 98 10 472 

0.05 0.10 92 12 556 

0.04 1.10 75 6 383 

0.04 0.25 0 74 295 

0.07 1.06 0 12 454 

0.05 0.19 126 16 401 

0.03 0.20 114 8 465 

0.02 0.06 58 3 281 

0.06 1.10 51 8 424 

0.03 0.48 82 7 452 

0.03 0.47 78 4 461 

0.06 0.23 43 26 228 

0.03 0.14 39 0 178 

0.02 0.00 40 0 157 

0.03 0.59 48 11 275 

0.06 1.20 193 15 719 
-- -- -

Monitoring Point We-B 

I 

1 

I 



Operator. Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: WE-B 
Description: Well - Downgradient of Existing Bailey Slurry Pond 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:03 W80:24:37 
Elevation: 1089 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

9129/97 1073.70 

11/20/97 1074.60 

3/31/98 1074.20 

6126/98 1074.80 

9/21/98 1076.30 
11/10/98 1076.30 

3/23/99 1076.60 

6/9/99 1075.90 

9/29/99 1074.60 

11/1/99 1074.70 

3/23/00 1075.20 
612/00 1075.10 

8/28100 1074.60 

10/30/00 1077.20 

3/23/01 1076.50 

6/8/01 1077.50 

Form 8.4 A 
Page 4 

Field Lab 
pH pH 

7.5 7.7 

7.5 7.6 

8.3 8.0 

8.2 8.2 

8.1 8.1 
8.0 8.0 

8.4 8.4 

8.3 8.0 

7.8 7.9 

8.2 8.3 

8.6 8.1 

8.2 7.9 
7.8 7.7 

8.1 8.0 

8.5 8.2 

8.2 8.2 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/L) (mg/L) (mg/L) 

(C) 

18.5 181 -175 1.98 

16.8 174 -143 0.69 

20.5 431 -249 0.49 

17.3 422 -401 0.28 

20.6 419 -403 1.46 
17.3 397 -374 3.72 

12.2 429 -386 0.32 

21.3 434 -415 0.42 

19.1 336 -288 0.45 

20.1 346 -329 0.51 

N/A 377 -375 0.60 

NlA 416 -413 0.50 
N/A 369 -367 0.50 

N/A 374 -369 0.60 

N/A 406 -402 1.00 

NlA 462 -459 0.30 

Tol Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.30 0.09 275 8 1307 

0.04 0.23 250 0 1292 

0.09 0.27 250 0 1851 

0.17 0.15 275 2 1967 

0.04 0.60 275 7 2069 
0.10 0.04 300 8 2041 

0.02 0.18 313 3 2075 

0.01 0.13 225 4 2061 

0.04 0.12 63 6 1575 

0.05 0.19 158 4 1623 

0.02 N/A 534 19 1490 

0.03 NlA 95 10 1670 
0.09 NlA 481 6 1520 

<0.01 N/A 438 <5 1170 

0.02 N/A 391 10 1200 

0.03 NlA 342 13 1530 
-- - ------ --------- --

Monitoring Point We-B 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: WE-C 
Description: Downgradient of Existing Bailey Coarse Refuse 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58: W80:24:29 
Elevation: 1119 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

9/26/92 1086.10 

12129/92 1085.60 

3/29/93 1086.80 

6/28/93 1084.80 

9/28/93 1084.80 

12127/93 1085.10 

3/28/94 1086.60 

6116/94 1085.10 

9/29/94 1085.40 

10/17/94 1085.50 

3/27/95 1084.70 

6/20/95 1084.70 

9/11/95 1083.80 

12118/95 1083.50 

3/1B/96 1085.60 

6/12196 1083.50 

8/10/96 1083.30 

11/6/96 1082.40 

Form B.4 A 
Page 5 

Field Lab 
pH pH 

8.8 8.5 

8.7 8.6 

8.7 8.7 

8.8 8.6 

8.7 8.6 

8.7 8.3 

8.6 8.0 

8.4 8.4 

8.7 8.4 

8.8 8.3 

8.6 8.2 

8.7 8.4 

9.1 . 8.1 

B.9 8.4 

8.6 8.5 

8.6 8.4 

8.5 B.4 

B.9 8.5 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/L) (mg/L) (mg/L) 

(C) 

18.8 497 -461 0.12 

11.7 503 -431 0.66 

13.0 499 -462 0.20 

14.6 508 -448 . 0.14 

13.1 516 -418 0.09 

10.9 519 -436 0.17 

11.0 574 -506 0.53 

16.1 540 -398 0.29 

13.4 548 -423 0.09 

12.9 539 -468 0.16 

12.3 536 -415 0.21 

16.2 539 -416 0.05 

12.3 536 -414 0.27 

12.0 534 -456 0.47 

12.5 533 -462 0.45 

17.3 526 -485 0.27 

15.2 527 -474 0.46 

13.8 525 -475 0.21 

Tol Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.00 0.19 85 6 1780 

0.01 0.11 76 0 1750 

0.01 0.03 78 2 1680 

0.04 0.08 76 6 1710 

0.07 1.62 77 7 1840 

0.03 0.06 100 0 1850 

0.01 0.07 25 6 1870 

0.02 0.02 0 17 1970 

0.02 0.05 0 3 1950 

0.02 0.19 9 4 1990 

0.00 0.10 10 4 2050 

0.02 0.02 5 0 2040 

0.01 0.11 15 0 2100 

0.03 0.07 36 7 2020 

0.03 0.32 100 1 990 

0.03 0.02 60 4 2150 

0.01 0.00 38 0 2190 

0.03 0.00 60 0 2130 
- - ----

Monitoring Point We-C 



--

Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

-, 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: WE-C 
Description: Downgradient of Existing Bailey Coarse Refuse 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58: W80:24:29 
Elevation: 1119 

.-

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)1 
Date 

Sampled 
Static Water 

2/13/97 

5/15/97 
9/29/97 

11/20/97 
3/31/98 

9/21/98 
3/23/99 

6/9/99 

9/29/99 

11/1/99 

3123/00 
6/2/00 

8128/00 

10/30/00 

3/23/01 

6/8/01 

Form 8.4 A 
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Elevation 

1084.40 

1086.80 

1084.40 

. 1085.80 

1087.30 

1087.30 

1084.40 

1085.10 

1084.80 

1084.60 

1084.80 

1084.90 
1084.40 

1086.00 

1085.00 

1085.60 

Field Lab 
pH pH 

8.9 8.3 

8.5 8.3 

8.8 8.4 

8.2 8.2 

8.4 8.4 

6.8 7.9 

9.0 8.7 

8.6 8.2 

8.4 8.3 

8.5 8.5 

8.9 8.7 

8.7 8.6 
8.6 8.7 

8.7 8.7 

8.5 8.8 

8.8 8.8 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/l) (mg/l) (mg/l) 

(C) 

10.5 516 -407 0.31 

13.4 505 -371 0.48 

14.2 397 -355 0.37 

16.0 399 -320 0.27 

20.6 416 -244 0.88 

17.6 535 -510 3.25 

11.5 364 -325 0.40 

18.4 354 -334 0.42 

15.5 344 -310 0.38 

14.5 350 -304 0.37 

N/A 336 -334 0.50 

NlA 368 -365 <0.03 
NlA 320 -316 0.10 

NlA 362 -358 0.40 

NlA 346 -341 0.20 

N/A 327 -319 0.10 

Tot. Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/L) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.01 0.10 59 6 2190 

0.01 0.14 63 3 2330 

0.02 0.07 150 2 2130 

0.02 0.26 75 1 2080 

0.09 0.75 150 13 1971 

5.70 0.12 2275 11 6800 

0.03 0.84 43 4 1245 

0.10 0.28 0 1 1169 

0.07 0.15 38 3 1117 

0.05 0.25 5 4 1114 

<0.01 N/A 29 5 830 

<0.01 NlA 18 5 860 
0.06 NlA 48 <5 810 

<0.01 N/A 43 <5 720 

<0.01 N/A 38 <5 570 

<0.01 N/A 36 6 920 

Monitoring Point We-C 

I 

I 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring-D 
Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:32 W80:23:57 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

9/28192 0.00 

12130/92 0.13 

3/29/93 0.75 

6/28/93 0.00 

9/29/93 0.00 

12127/93 0.00 

3/28/94 3.75 

6nl94 0.00 

9/29/94 0.00 

10/27/94 0.00 

3/15195 0.00 

6/20/95 0.00 

8128195 0.00 

12118/95 0.00 

3/18/96 0.50 

6/10/96 0.00 

8/12196 0.00 

11/5/96 0.00 

Form 8.4 A 
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Field 
pH 

6.6 

6.7 

6.1 

6.0 

Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mgll) (mg/l) 
(C) 

6.4 9.7 20 -13 

6.5 7.6 12 -3 

6.1 6.0 6 1 

6.2 8.5 8 -1 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/L) (mg/l) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

5.40 0.09 2.91 36 177 164 

0.08 0.01 0.18 34 1 143 

0.12 0.02 0.09 0 0 118 

0.39 0.05 0.31 28 2 140 

Monitoring Point Spring-D 

I 

I 

I 

• 
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Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring-D 

~"" 

Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:32 W80:23:57 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

1/21/97 0.00 

5/20/97 0.53 

9/23/97 0.00 

11/20/97 0.00 

213/98 <0.10 

6/2198 0.00 

9/21198 0.00 

10/6/98 0.00 

1/19/99 2.00 

6/9199 0.00 

8/10/99 0.00 

10/19/99 0.00 

2115/00 3.00 
4/20/00 0.50 
7/5/00 0.00 

11/8/00 0.00 

216/00 0.00 

3/27/01 0.00 

Form 8.4 A 
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Field 
pH 

6.5 

7.3 

6.0 

8.0 

6.7 

NlA 

Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/L) (mg/L) 
(C) 

6.3 15.3 13 -1 

7.2 9.5 12 1 

6.0 10.5 4 3 

5.6 N/A 4 -10 

6.9 NlA 8 -5 

8.4 NlA 11 -9 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgn) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.69 0.02 0.06 30 2 , 130 

2.29 0.05 1.64 33 5 152 

0.14 0.07 0.18 35 0 151 

0.40 0.02 N/A 29 <5 120 

0.10 <0.01 N/A 48 18 90 

0.20 <0.01 0.10 37 12 150 

Monitoring Point Spring-D 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring-D 
Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:32 W80:23:57 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

4/24/01 

10/30/01 
11/27/01 

12119101 
1/29/02 

Form 8.4 A 
Page 9 

Elevation 

1.00 

ND 

ND 

1.98 
2.64 

Field 
pH 

6.5 

7.8 

7.9 

7.1 
7.4 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

6.3 NlA 14 -5 

7.4 11.0 219 -203 

7.6 11.0 129 -117 

7.6 7.0 142 -141 
7.7 11.0 173 -160 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.30 0.03 NIA 24 5 520 

0.03 1.00 0.20 530 7 2272 

0.30 0.70 0.10 537 35 1770 

0.09 0.20 0.10 544 <5 1641 
0.08 0.70 0.06 480 8 2136 

Monitoring Point Spring-D 

I 

i 

I 



-

Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

.r-

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: Spring-E 
Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58: 15 W80:23:39 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

9/26/92 0.00 

12129192 0.19 

3/29/93 1.25 

6/28/93 0.00 

9/29/93 0.00 

12127/93 0.05 

3/28194 1.88 

617194 <1.00 

9/29/94 0.00 

10/27/94 0.00 

3/15195 1.00 

6/23/95 0.00 

8128195 0.00 

12118/95 0.00 

3/26/96 1.00 

6/10/96 0.10 

8/10/96 <0.50 

11/5/96 0.02 

Form 8.4 A 
Page 10 

Field Lab 
pH pH 

8.0 8.1 

7.5 7.6 

7.9 8.0 

7.5 7.5 

7.6 7.8 

7.4 7.6 

7.2 7.8 

7.1 8.0 

8.1 8.1 

8.0 8.0 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/L) (mg/L) (mg/L) 

(C) 

9.5 187 -173 0.87 

11.0 150 -134 0.16 

7.5 198 -173 0.07 

7.7 116 -104 0.07 

9.0 192 -156 0.09 

10.6 152 -123 0.11 

8.7 116 -106 0.26 

21.6 206 -189 0.05 

17.0 188 -168 1.09 

13.3 183 -167 0.27 

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.04 0.50 46 41 440 

0.00 0.10 52 1 401 

0.02 0.05 150 3 587 

0.00 0.07 0 0 365 

0.01 0.06 0 10 716 

0.01 0.04 78 2, 700 

0.01 0.00 93 1 440 

0.01 0.00 268 6 1125 

0.04 0.28 38 12 780 

0.02 0.00 195 1 748 
----

Monitoring Point Spring-E 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Rlchhill Township 
County: Greene 

---

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: Spring-E 

.-. 

Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:58:15 W80:23:39 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

1/21/97 
5/20/97 
9/23/97 

11/20/97 

213/98 
612198 

9/21198 
10/6/98 

1/19/99 

6/9199 

8/10/99 

10/19/99 

2115/00 
4/20100 

7/5/00 

11/8/00 

217/01 

4/24/01 

Form 8.4 A 
Page 11 

Elevation 

0.13 

0.88 

0.26 

0.20 

0.40 

<1.00 

0.20 

0.22 

1.60 

0.40 

0.23 

0.20 

2.00 

0.90 
0.80 

0.04 

0.23 

2.00 

Field 
pH 

7.2 

7.1 

7.2 

7.1 

7.1 

7.2 

7.1 

7.0 

6.8 

7.1 

7.2 

7.0 

6.6 

6.8 
6.9 

7.4 

7.3 

7.0 

lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

7.7 8.9 184 -165 

7.4 15.1 165 -132 

7.7 14.2 234 -216 

7.4 14.9 229 -186 

8.0 11.9 206 -197 

7.8 22.4 216 -206 

7.9 22.4 235 -226 

7.5 19.5 237 -227 

7.3 11.4 101 -91 

7.7 18.6 241 -230 

8.1 NlA 225 -225 

7.6 13.0 279 -264 

7.1 5.9 87 -77 

7.2 NlA 173 -169 
7.4 NlA 268 -264 

7.2 NlA 294 -279 

7.2 N/A 258 -253 

7.3 N/A 189 -174 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.31 0.01 0.04 312 5 1501 

0.41 0.01 0.12 300 3 2450 

0.04 0.01 0.04 800 0 9280 

0.37 0.01 0.56 900 1 10350 

0.02 0.00 0.00 813 0 5430 

0.04 0.00 0.06 750 0 5250 

0.07 0.01 0.08 1150 0 7310 

0.03 0.02 0.09 1075 5 7380 

0.07 0.02 0.13 338 0 1833 

0.23 0.00 0.09 875 2 6030 

0.10 0.00 0.07 1075 0 7080 

0.06 0.00 0.10 1125 1 7510 

0.10 <0.01 0.20 154 <5 780 

0.10 <0.01 N/A 941 <5 1370 
0.10 0.02 N/A 1910 6 4390 

0.10 <0.01 N/A 1203 7 4370 

0.07 0.02 NlA 881 7 3930 

0.10 0.02 NlA 288 <5 2210 
-- -- --- -- --

Monitoring Point Spring-E 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Rlchhill Township 
County: Greene 

.-

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: Spring-E 
Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:5B:15 WBO:23:39 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)l 
Date 

Static Water 
Sampled 

Elevation 

Form B.4A 
Page 12 

Field 
pH 

Lab 
Field 

Alkalinity Acidity 
Temp 

pH (mg/l) (mg/l) 
(C) 

Tot Dis. 
Suspended Solids 

Iron Manganese Aluminum Sulfate 
Solids (mgll) or Comments 

(mg/l) (mg/l) (mg/l) (mg/l) 
(mg/l) Spec. Cond.(m 

mho) 

MonitOring Point Spring-E 

I 
I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring Collector No.2 
Description: Main Valley Existing Spring Collection Drain 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:14 W80:24:03 
Elevation: N/A 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 
Static Water 

Sampled 
Elevation 

1/12194 NlA 

2114/94 NlA 

3/24/94 NlA 

4/21/94 20.00 

5/6194 50.00 

6/3/94 50.00 

7/1/94 30.00 

9/9/94 20.00 

10/27/94 75.00 

11/3194 75.00 

1212194 50.00 

1/4/95 75.00 

213/95 75.00 

3/3/95 75.00 

4/19/95 100.00 

5/1/95 60.00 

615/95 50.00 

7/10/95 50.00 

Form 8.4 A 
Page 13 

Field Lab 
pH pH 

7.1 7.4 

7.2 8.2 

7.8 8.0 

7.6 7.8 

7.0 7.7 

7.0 7.0 

6.9 7.6 

7.9 8.2 

7.2 7.6 

6.9 7.2 

7.2 7.2 

7.3 7.5 

7.5 7.4 

7.0 7.2 

6.8 7.9 

6.9 7.4 

7.1 7.3 

7.2 7.0 

Field 
Alkalinity Acidity Iron 

Temp 
(C) 

(mg/l) (mg/l) (mglL) 

-

9.8 455 -378 0.10 

9.4 450 -415 0.10 

11.9 286 -271 0.34 

14.2 448 -350 0.21 

13.5 538 -449 0.16 

15.0 524 -524 <0.21 

14.3 469 -414 0.33 

21.0 601 -499 1.16 

13.1 630 -557 0.30 

15.5 588 -502 1.85 

4.5 557 -499 0.56 

13.7 581 -489 0.70 

12.6 580 -491 2.25 

13.7 564 -483 3.62 

15.0 596 -497 3.52 

13.9 614 -521 2.43 

16.0 608 -478 3.03 

17.3 596 -450 2.90 

Tot. Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/l) or Comments 
(mglL) (mg/L) (mg/l) 

(mg/l) Spec. Cond.(m 
mho) 

6.20 0.11 2600 3 5350 

7.80 0.34 1800 4 4810 

1.52 0.78 2300 13 3690 

3.19 0.20 2700 14 4920 

6.80 0.27 2300 3 4440 

7.02 <0.21 1126 4 4070 

7.00 0.22 963 2 3830 

0.61 1.18 3250 39 8200 

1.14 0.08 2800 2 8510 

4.25 0.15 2100 2 6420 

4.89 0.06 2400 3 6570 

4.91 0.19 2700 58 6850 

4.79 0.21 2450 17 7040 

4.10 0.08 2600 10 6760 

3.72 0.11 2350 7 7150 

3.97 0.12 2200 12 7060 

3.68 0.12 2300 12 6900 

3.74 0.16 1925 17 6500 

Monitoring Point Spring Collector No.2 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring Collector No.2 
Description: Main Valley Existing Spring Collection Drain 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:14 W80:24:03 
Elevation: N/A 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 
Static Water 

Sampled 
Elevation 

812195 25.00 

9/6/95 50.00 

10/3/95 25.00 

11/10/95 15.00 

1211/95 75.00 

1/15/96 5.00 

2119196 2.00 

3/1/96 2.00 

4/3/96 2.00 

5/1/96 <1.00 

6/5/96 0.00 

7/9/96 0.00 

8/5/96 0.00 

9/10/96 Cannot Measure 

10/9/96 25.00 

11/4/96 25.00 

1214/96 25.00 

1/15/97 20.00 

Form 8.4 A 
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Field Lab 
pH pH 

7.3 7.3 

7.3 7.6 

7.0 7.2 

6.6 7.0 

6.9 7.8 

7.2 7.4 

6.9 8.0 

6.8 7.4 

7.0 7.S 

7.0 8.0 

7.1 7.8 

6.9 7.7 

7.2 7.8 

7.4 7.5 

7.4 7.4 

Field 
Alkalinity Acidity Iron 

Temp 
(C) 

(mg/L) (mg/l) (mg/l) 

14.0 590 -458 1.26 

16.1 591 -468 4.15 

14.7 557 -483 5.60 

13.2 549 -382 6.60 

13.1 561 -476 7.20 

12.6 564 -472 5.99 

12.6 623 -480 7.85 

14.1 622 -516 3.94 

14.6 689 -565 5.44 

13.6 680 -633 7.79 

18.6 667 -516 6.25 

18.2 749 -580 0.55 

13.2 738 -665 0.12 

11.4 669 -542 0.33 

NlA 709 -662 0.17 

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mgll) or Comments 
(mg/l) (mg/l) (mg/l) 

(mg/l) Spec. Cond.(m 
mho) 

3.83 0.17 2050 5 6480 

3.58 0.07 1950 12 6640 

4.20 0.12 1250 14 5350 

5.60 0.17 2800 14 7280 

5.00 0.17 3400 9 8710 

4.89 0.03 2500 8 7550 

4.05 0.00 3000 17 7750 

2.29 0.17 3150 22 7090 

3.26 0.21 3250 23 8280 

3.04 0.19 2000 26 7090 

3.39 0.98 1500 72 5630 

2.21 0.03 1800 6 6800 

1.97 0.00 2550 1 6510 

1.66 0.00 1650 4 5810 

1.66 0.00 1825 2 5590 

Monitoring Point Spring Collector No.2 

I 
! 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Rlchhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring Collector No.2 
Description: Main Valley Existing Spring Collection Drain 
Method of Flow Measurement (Weir, Meter. Etc.) 
Coordinates: N39:5B:14 WBO:24:03 
Elevation: N/A 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

217/97 

3/12197 
4nl97 
5nl97 
6/11/97 

7/11/97 

8/6/97 

9/2197 
10/9/97 
11/5/97 

1/12198 

213/98 

3/17/98 

4/8198 

6/29/99 

1211/99 
5/4/00 

6/14/00 

Form 8.4 A 
Page 15 

Elevation 

10.00 

20.00 

15.00 

10.00 

15.00 

15.00 

<5.00 

20.00 

15.00 

15.00 

10.00 

5.00 

NlA 

20.00 

10.00 

5.00 

5.00 

<5.00 

Field 
pH 

7.1 

7.1 

6.9 

7.1 

7.2 

7.1 

7.0 

7.0 

7.0 

6.7 

7.2 

7.1 

7.0 

7.0 

6.9 

6.9 

6.9 
6.9 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.4 9.1 585 -486 

7.5 11.7 666 ·586 

7.6 11.8 790 ·724 

7.4 17.0 720 ·584 

B.O 19.3 710 ·628 

7.8 21.0 718 ·684 

8.0 17.4 671 ·591 

7.8 18.1 639 ·564 

7.7 21.0 615 ·549 

7.4 14.0 540 -394 

7.6 13.5 508 -485 

7.4 13.7 545 -524 

7.9 10.3 598 -572 

7.3 16.9 593 -559 

7.1 1B.2 694 ·691 

8.5 9.3 627 ·565 

7.1 15.4 778 -758 

7.0 22.0 715 -714 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.64 1.55 0.00 1225 7 5000 

0.47 1.67 0.00 1450 0 5370 

0.95 1.85 0.00 1700 4 5630 

2.97 1.65 0.11 1300 3 6740 

0.90 1.57 0.00 1300 0 7030 

4.05 1.62 0.12 1200 6 6940 

3.46 1.77 0.10 1300 7 6650 

2.91 1.94 0.01 1050 4 6480 

0.05 1.64 0.23 1025 3 6520 

2.92 1.97 0.00 975 10 5200 

0.15 1.58 0.14 1500 11 6950 

0.06 1.55 0.12 1450 3 6280 

0.36 1.50 0.09 1600 0 6440 

4.72 1.71 0.19 1500 17 6370 

4.10 1.60 0.08 1076 8 4680 

7.57 2.70 0.06 1000 16 5910 

4.90 1.90 0.20 865 16 4310 

5.50 1.90 0.60 1020 20 3490 

Monitoring Point Spring Collector No.2 

I 

, 

, 

I 



,.--.. 

Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: Spring Collector No.2 
Description: Main Valley Existing Spring Collection Drain 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:5B:14 WBO:24:03 
Elevation: NlA 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

7/5/00 2.00 

9/6/00 5.00 

10/4/00 5.00 

11/1/00 5.00 

1215100 5.00 

1/4/01 3.00 

216/01 2.00 

3/1/01 5.00 
4/18/01 10.00 
5/10/01 10.00 

Form 8.4 A 
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Field 
pH 

6.7 

7.1 

7.0 

7.1 

7.0 

7.6 

6.7 

7.0 

7.2 
7.0 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mgll) 

(C) 

7.2 22.0 685 -681 

7.4 20.2 730 -711 

7.0 21.0 656 -654 

8.0 12.7 651 -630 

7.0 9.0 569 -568 

7.1 6.9 629 -608 

7.1 6.8 629 -625 

7.1 7.3 708 -707 

7.1 10.5 no -769 
7.2 11.1 922 -916 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/l) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

5.80 2.00 0.20 820 23 4300 

0.20 1.40 0.30 1558 30 3980 

0.60 2.80 0.10 1804 20 4680 

1.BO 4.00 <0.04 1390 17 4700 

5.00 2.70 0.20 841 18 620 

8.50 3.50 0.01 1596 24 4220 

4.60 1.80 <0.04 1490 18 4480 

0.30 2.70 0.07 1265 18 4250 

0.60 2.50 0.07 820 11 5500 
3.70 2.00 0.09 849 17 4850 

Monitoring Point Spring Collector No.2 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

"-

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S1 Talley Run 
Description: Stream - Upstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:56 W80:24:41 
Elevation: 1060 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

1/29/98 1.10 

4/29/98 1.10 

7/29/98 1.16 

10/28/98 1.10 

1/26199 1.50 

4/14/99 1.10 

8/11/99 0.89 

11/1/99 0.67 

2116100 2.20 

6/9/00 0.61 

8/28100 0.91 
10/30/00 1.40 
3/23101 2.70 

6/8101 2.70 

Form 8.4 A 
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Field Lab 
pH pH 

8.2 7.6 

8.0 7.8 

7.8 7.8 

8.0 8.3 

8.2 8.1 

8.2 8.1 

7.9 8.1 

8.0 8.2 

8.0 8.0 

8.1 8.0 

8.0 7.9 

8.2 8.1 
8.3 8.2 

8.2 8.2 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/L) (mg/l) (mg/L) 

(C) 

N/A 290 -280 0.30 

N/A 296 -283 0.42 

N/A 277 0 0.24 

NlA 271 -245 0.44 

N/A 241 -222 0.55 

NlA 235 -219 0.73 

N/A 264 -264 0.99 

NlA 303 -291 0.37 

N/A 189 -183 0.30 

N/A 313 -309 0.30 

N/A 324 -322 0.20 

N/A 351 -344 0.50 
N/A 321 -319 0.90 

NlA 255 -251 0.30 

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(moll) (mg/l) (moll) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

1.34 0.10 775 6 4690 

0.64 0.18 1075 13 5390 

0.24 N/A 950 0 6320 

0.33 N/A 1100 5 6940 

0.94 N/A 925 20 4660 

0.58 N/A 900 13 5370 

0.66 NlA 1225 1 6990 

0.41 N/A 925 3 6270 

0.80 N/A 1201 8 2900 

0.30 N/A 847 5 4330 

0.50 N/A 1157 <5 4600 

0.60 N/A 1238 <5 4040 
0.80 NlA 1143 18 3010 

0.40 NlA 1124 37 3440 
--~ ~ 

Monitoring Point S1- Talley Run 

I 



~,.--. 

Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

-

MODUlEB.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S2 - Talley Run 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:19 W80:25:18 
Elevation: 980 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

1/6/86 

5/29/86 
7/3/86 

12118/86 
1214186 

214/87 

3/11/87 

4/2187 

5/6/87 
6/3/87 

7/8/87 

8/6/87 

9/2187 

9/16/87 

10/14/87 

10/20/87 

11/4187 

11/19/87 

Form 8.4 A 
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Elevation 

0.67 

0.56 

0.28 

1.65 

NlA 

1.28 

0.76 

4.90 

1.65 

1.87 

NlA 

0.90 

1.32 

N/A 
1.08 

N/A 
0.99 

NlA 

Field 
pH 

N/A 
N/A 
NlA 

NlA 

N/A 
N/A 
NlA 

NlA 

NlA 

N/A 
N/A 

N/A 

NlA 

N/A 
N/A 

N/A 
N/A 
NlA 

Lab 
Field 

Alkalinity Acidity Iron 
pH 

Temp 
(mg/l) (mg/l) (mg/l) 

(C) 

8.0 N/A 110 ~100 0.09 

8.0 NlA 168 ~163 0.74 

8.4 N/A 137 ~109 1.32 

8.4 NlA 159 -138 0.18 

8.2 NlA 139 ~125 <0.20 

8.4 NlA 156 ~134 0.15 

8.2 NlA 187 -171 0.04 

7.9 NlA 136 -133 5.01 

8.3 NlA 156 -146 <0.50 

8.4 N/A 158 -151 0.94 

8.4 NlA 173 -167 <0.30 

8.3 N/A 136 -136 <0.40 

8.4 NlA 192 ~184 <0.30 

8.2 NlA 169 -158 <0.30 

8.2 NlA 186 -177 <0.30 

8.3 N/A 135 ~127 <0.30 

8.4 N/A 195 -190 <0.30 

8.4 NlA 179 -172 <0.30 

Tot. Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.14 0.12 550 55 1700 

<0.20 0.45 117 46 4470 

0.07 0.03 350 51 1710 

0.03 0.17 560 2 2990 

<0.20 <0.20 500 24 2400 

0.18 0.19 292 10 1180 

0.20 0.11 265 2 2150 

0.33 6.20 190 173 1167 

<0.50 <0.50 3000 11 1570 

<0.30 <0.30 500 6 1858 

<0.30 <0.30 450 14 2030 

<0.20 <0.80 380 9 2200 

<0.30 <0.30 668 2 2430 

<0.30 <0.30 583 29 2190 

<0.30 <0.30 419 8 2030 

<0.30 1.12 292 16 1932 

<0.30 <0.30 147 10 1900 

<0.30 <0.30 610 8 N/A 

Monitoring Point S2 - Talley Run 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S2 - Talley Run 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:19 W80:25:18 
Elevation: 980 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

1212187 

12130/87 
1/13/88 

1/28/88 

2110/88 

2118/88 
312188 

3/29/88 

4/5/88 

5/2188 

6/6/88 

7/14/88 
8/3/88 

9/16/88 

10/27/88 

11/14/88 
1219/88 

1/25189 

Form 8.4 A 
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Elevation 

2.50 

NlA 

0.67 

N/A 
2.95 

NlA 

1.46 

NlA 

1.25 

1.00 

0.62 

0.50 

1.50 

0.66 

0.33 

0.89 

1.56 

3.00 

Field lab 
pH pH 

NlA· 8.4 

N/A 8.5 

NlA 8.2 

NlA 8.3 

N/A 8.4 

NlA 8.4 

NlA 8.5 

NlA 8.5 

N/A 8.4 

NlA 8.2 

NlA 8.4 

NlA 8.2 

NlA 8.4 

NlA 8.3 

NlA 8.2 

NlA 8.3 

NlA 8.3 

NlA 8.3 

Field 
Alkalinity Acidity Iron 

Temp 
(C) 

(mgll) (mg/l) (mg/l) 

NlA 196 -187 0.66 

NlA 184 -177 <0.30 

NlA 222 -218 <0.30 

NlA 183 -177 <0.30 

N/A 213 -198 <0.80 

N/A 180 -172 <0.30 

NlA 197 -188 <0.30 

N/A 174 -165 <0.30 

NlA 167 -156 <0.30 

N/A 181 -176 <0.30 

N/A 169 -163 0.20 

N/A 163 -147 0.12 

NlA 176 -171 0.46 

N/A 186 -174 0.12 

N/A 176 -169 <0.20 

NlA 218 -211 0.39 

NlA 223 -21 <0.20 

NlA 200 -193 0.07 

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/l) or Comments 
(mg/l) (mg/l) (mgll) 

(mgll) Spec. Cond.(m 
mho) 

0.34 0.34 611 35 2320 

<0.30 <0.30 567 12 2110 

0.37 <0.30 442 19 2080 

0.41 <0.30 432 1 1990 

<0.80 <0.80 479 16 2530 

0.30 <0.30 416 5 1891 

<0.30 <0.30 430 14 1990 

<0.30 <0.30 157 13 1645 

<0.30 <0.30 344 16 1478 

<0.30 <0.30 395 14 1930 

0.14 <0.05 371 5 2290 

0.09 <0.05 401 2 2451 

0.55 <0.20 787 35 4827 

0.56 <0.05 697 11 2935 

1.01 <0.20 658 3 3060 

0.73 <0.05 692 10 3097 

0.69 <0.20 633 1 3044 

0.47 <0.05 647 4 2297 

Monitoring Point S2 - Talley Run 
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Operator. Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S2 - Talley Run 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:19 W80:25: 18 
Elevation: 980 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

2117/89 5.00 

3/10/89 9.70 

4/29/89 2.80 

5/22189 3.00 

6/2189 2.50 

7/21/89 0.62 

8/23/89 1.12 

9/27/89 997.00 

10/27/89 996.00 

12115/89 1.25 

1/30/90 6.00 

2121190 2.66 

3/5/90 1.25 

4/9/90 1.25 

5123/90 1.69 

6/28190 1.46 

7/25/90 1.69 

11/5/90 1.13 

Form 8.4 A 
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Field Lab 
pH pH 

NlA 8.2 

NlA 8.4 

NlA 8.4 

N/A 8.2 

N/A 8.4 

NlA 8.3 

NlA 8.3 

NlA 8.4 

NlA 8.3 

NlA 8.4 

NlA 8.2 

NlA 8.3 

N/A 8.3 

N/A 8.2 

N/A 8.4 

NlA 8.4 

N/A 8.2 

NlA 8.0 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/L) (mg/L) (mg/L) 

(C) 

N/A 143 -133 0.29 

N/A 168 -158 0.31 

N/A 170 -160 0.07 

N/A 196 -180 0.26 

NlA 204 -196 0.35 

N/A 211 -211 0.57 

N/A 138 -136 0.35 

N/A 188 -177 <0.20 

N/A 180 -170 0.09 

NlA 203 -196 0.12 

NlA 148 -142 1.12 

NlA 194 -184 <0.05 

NlA 194 -184 <0.05 

NlA 174 -168 0.14 

N/A 201 -191 0.11 

N/A 185 -156 0.26 

N/A 133 -121 0.36 

NlA 178 -170 0.08 

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) 
Solids (mgll) or Comments 
(mglL) Spec. Cond.(m 

mho) 

0.25 0.15 462 15 1609 

0.32 0.18 510 14 1888 

0.25 <0.05 471 14 1932 

0.25 0.21 463 17 1887 

<0.20 <0.20 436 8 2474 

1.00 0.16 614 27 2722 

0.25 0.14 511 7 2625 

<0.20 <0.20 876 4 2990 

<0.05 <0.05 714 5 3037 

0.13 <0.05 554 18 2649 

0.13 0.62 279 65 1524 

0.23 <0.05 554 2 2056 

0.17 <0.05 487 2 2213 

0.20 0.07 457 14 2163 

0.67 0.09 608 6 2574 

0.09 0.15 547 17 2673 

0.07 <0.05 161 8 851 

0.20 0.05 584 2 2596 

Monitoring Point S2 - Talley Run 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S2 - Talley Run 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:19 W80:25:18 
Elevation: 980 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)1 
Date 

Static Water 
Sampled 

2115/91 
5/23/91 
9/9/91 

3/30/92 
6/22192 
9/3/92 

12118/92 

2120/93 
5/28/93 
8/4/93 
11/8/93 

2110/94 

6/21/94 

6/16/94 

11/3/94 
3/31/95 
6/15/95 

8/25/95 

Form 8.4 A 
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Elevation 

2.44 

561.00 

617.00 

1495.00 

898.00 

1572.00 

1863.00 

748.00 

561.00 

1010.00 

1092.00 

1497.00 

2019.00 

2244.00 

N/A 

673.00 

1885.00 

449.00 

Field Lab 
Field 

Alkalinity Acidity 
Temp 

pH pH 
(C) 

(mg/l) (mg/l) 

N/A 8.2 NlA 169 -159 

NlA 8.2 NlA 204 -193 

NlA 8.2 N/A 183 -177 

NlA 8.2 NlA 160 -151 

N/A 8.3 N/A 219 -214 

NlA 8.2 NlA 197 -190 

NlA 8.1 N/A 164 -157 

NlA 8.3 N/A 209 -199 

NlA 8.2 NlA 193 -189 

N/A 8.2 N/A 163 -145 

N/A 8.3 NlA 167 -157 

N/A 8.3 N/A 209 -197 

NlA 8.0 NlA 209 -174 

NlA 7.9 NlA 270 -269 

NlA 7.9 NlA 215 -215 

NlA 7.7 N/A 262 -262 

NlA 8.0 NlA 203 -203 

NlA 7.7 N/A 244 -243 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/l) or Comments 
(mg/l) (mg/l) (mg/l) (mg/l) 

(mg/l) Spec. Cond.(m 
mho) 

0.16 0.13 0.09 398 24 1810 

0.29 0.78 0.13 525 62 2783 

<0.20 <0.20 <0.20 632 15 4334 

<0.05 0.08 0.07 671 21 2657 

<0.21 <0.21 0.32 741 11 3917 

0.28 0.62 0.24 1149 8 4164 

0.81 0.31 0.86 528 42 1930 

0.14 0.35 0.16 651 10 2517 

0.25 0.27 0.22 635 24 3310 

<0.21 0.58 <0.21 1134 7 3852 

<0.21 0.30 <0.21 913 11 4088 

0.28 0.83 0.15 724 16 2741 

0.06 0.09 0.04 925 7 4000 

<0.21 0.23 <0.21 597 6 4000 

0.29 0.44 0.17 608 36 2860 

0.21 0.70 0.16 714 4 3220 

0.79 0.53 0.44 947 15 3720 

<0.21 <0.21 <0.21 648 7 4440 

Monitoring Point S2 - Talley Run 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

-

MODULEB.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S2 - Talley Run 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:19 W80:25:18 
Elevation: 980 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

11/20/95 
1129/98 
1/29/98 
4/29/98 
4/29/98 

5/27/98 
6/17/98 

7122198 
7129/98 

8/19/98 
9/21/98 

10/28/98 
10/28198 
11/11/98 
1/26/99 

1/26/99 
4/14/99 
4/14/99 

Form 8.4 A 
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Elevation 

1870.00 

1122.00 

2.50 

1400.00 

3.10 

842.00 

1234.00 

1010.00 

1.05 

842.00 

561.00 

539.00 

1.20 

617.00 

898.00 

2.00 

898.00 

2.00 

Field 
pH 

NlA 

N/A 
8.3 

NlA 

7.9 

NlA 

NlA 

NlA 

8.2 

NlA 

NlA 

NlA 

8.1 

NlA 

N/A 
8.1 

N/A 
8.3 

Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/L) (mg/L) 
(C) 

8.1 N/A 185 -136 

7.8 N/A 272 -262 

7.7 N/A 243 -231 

8.0 NlA 239 -239 

7.8 NlA 228 -219 

7.9 N/A 220 -215 

7.8 NlA 272 -263 

7.7 NlA 253 -238 

7.9 NlA 235 -222 

7.7 N1A 195 -169 

7.7 N/A 211 -202 

7.7 N/A 253 -246 

8.3 N/A 227 -208 

7.6 N1A 241 -238 

7.8 NlA 194 -188 

8.1 NlA 199 -187 

7.8 NlA 213 -208 

8.1 NlA 205 -191 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

1.19 2.60 1.70 1475 34 4820 

0.15 0.73 0.10 675 33 3530 

0.17 0.75 0.00 700 3 4000 

0.22 0.28 0.14 737 12 3700 

0.20 0.27 0.15 775 6 4020 

0.25 0.19 0.24 893 22 5050 

0.41 0.57 N/A 1150 36 5550 

0.12 0.14 <0.05 988 12 5790 

0.14 0.10 NlA 975 0 6150 

<0.21 <0.21 0.21 4260 10 5500 

0.21 0.21 0.09 1010 17 5530 

0.15 0.17 <0.05 1040 4 6090 

0.19 0.16 NlA 1025 6 6420 

0.19 0.16 0.14 1060 17 6230 

0.32 0.52 0.22 619 22 3150 

0.34 0.46 N/A 713 12 3740 

0.33 0.34 0.33 792 1 3710 

0.39 0.31 N/A 725 5 4380 

Monitoring Point S2 - Talley Run 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S2 - Talley Run 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:19 W80:25:18 
Elevation: 980 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

8/11/99 
8/11/99 
11/1/99 

11/1/99 

2116/00 

3/1/00 

6/9/00 

8/28/00 
10/18/00 
10/30/00 

216/01 
3/23101 

6/8101 

8/1/01 

Form 8.4 A 
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Elevation 

299.00 

0.67 

448.00 

1.00 

4.40 

504.00 

0.67 

1.06 
673.00 

1.50 
700.00 
4.50 

2.70 

NJA 

Field 
pH 

NJA 

8.1 

NJA 

8.2 

8.3 

N/A 
8.2 

8.2 
NJA 

8.3 
NlA 
8.5 

8.4 

NJA 

Lab 
Field 

Alkalinity Acidity Iron 
pH 

Temp 
(mg/L) (mglL) (mg/L) 

(C) 

7.8 NJA 226 -221 0.17 

8.3 NJA 209 -209 0.24 

7.6 NlA 253 -247 0.16 

8.2 NJA 253 -241 0.18 

8.3 NlA 163 -158 0.40 

8.2 NlA 220 -214 0.60 

8.1 N/A 242 -239 0.20 

8.1 N/A 261 -256 0.10 
8.0 NlA 271 -265 0.30 

8.3 NlA 271 -265 0.50 
8.2 NlA 284 -269 0.60 
8.5 NlA 261 -256 0.50 

8.4 NlA 217 -212 0.30 

8.1 NlA 347 -331 NlA 

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mglL) (mglL) (mg/L) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.16 0.12 1050 21 5440 

0.16 NJA 1150 1 6440 

0.23 <0.05 1020 14 5360 

0.20 NlA 675 2 6520 

0.50 N/A 830 9 2270 

0.30 0.10 1042 13 3510 

0.04 N/A 1199 15 3920 

0.20 NJA 967 <5 4500 
0.40 0.30 865 46 4160 

1.20 N/A 1159 13 4150 
0.90 0.30 1566 16 3870 
0.40 NlA 800 23 2290 

0.30 NJA 1066 32 3080 

NlA NlA N/A 23 N/A 
---- L- .. _____ '----- ----L- ______ - -

Monitoring Point S2 - Talley Run 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S1A 
Description: Unnamed lrib to Kerr Road Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:25 W80:24:37 
Elevation: 1310 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date •. 

Flow (gpm)/ 
Date Field 

Sampled 
Static Water 

pH 
Elevation 

3/27/01 NO NlA 
- -- --'-----

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mglL) 

(C) 

7.6 NlA 115 -103 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mglL) (mg/L) 
Solids (mg/l) or Comments 
(mglL) Spec. Cond.(m 

mho) 

0.02 <0.01 <0.04 44 <5 186 
--- - --- ------ - -- - -----

Monitoring Point S1A 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE B.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S2A 
Description: Unnamed Trib to Kerr Road Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:22 W80:24:36 
Elevation: 1310 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

L_ 3/27/01 NO N/A_ 
----- .-

NO - Not Determined 

Form 8.4 A 
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'---

Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/l) (mg/l) 
(C) 

7.5 NlA 150 -137 
-- - -- ---- --

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mgll) (moll) 
Solids (mg/l) or Comments 
(mglL) Spec. Cond.(m 

mho) 

0.10 <0.01 <0.04 48 <5 192 
-- - ---- -- -- - -- ---- - - -

Monitoring Point S2A 
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Operator. 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S3A 
Description: Unnamed Trib to Kerr Road Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:222 W80:24:41 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/27/01 ND NlA 

ND - Not Determined 

Form 8.4 A 
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Lab 
pH 

7.8 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/l) (mg/l) (mg/l) 

(C) 

NlA 115 -103 0.20 

Tot. Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) 
Solids (mg/I) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

<0.01 <0.04 70 <5 227 

- ----~--- "----- -- .' 

Monitoring Point S3A 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S5A 
Description: Hillside South of Existing Coarse Refuse 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:16 W80:23:37 
Elevation: 1200 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/27/01 NO NlA 

6/19/01 NO 8.0 

7/24/01 NO 8.5 

NO - Not Determined 

FormB.4A 
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lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

8.5 NlA 268 -253 

7.9 19.0 200 -180 

B.3 24.0 193 -181 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mgll) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.20 0.02 <0.04 840 5 2731 

0.09 0.02 0.20 445 26 1950 
0.30 0.04 <0.04 641 32 3600 

~ ~ ---

Monitoring Point S5A 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S6A 
Description: HillSide East of Existing Coarse Refuse 

Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:58:17 W80:23:12 
Elevation: 1290 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled' 

Static Water 
pH 

Elevation 

3/27/01 NO NlA 

6/19/01 NO 8.0 

7/24/01 NO NlA 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.8 NlA 195 -182 

7.7 17.0 194 -180 

8.0 NIA 199 -191 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.{m 

mho) 

0.20 0.03 0.09 744 5 2690 

0.10 0.04 0.10 770 21 1870 

0.08 0.02 <0.04 573 2806 3100 
-

Monitoring Point S6A 
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---

Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlEB.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S7 
Description:Upstream of 1 South on Unnamed Tributary to Owens Run 

Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:31 W80:25:01 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Date 
Flow {gpm)1 

Sampled 
Static Water 

Elevation 

1/28/98 0.11 

5/27/98 0.06 

7/29/98 trickle 

1/27/98 0.31 

4/14/99 0.02 

11/3/99 0.01 

1/12100 0.02 

612100 0.01 

8/28/00 0.00 
10/30/00 <0.001 
3/23/01 0.41 

6/8101 0.15 
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Field 
pH 

7.7 

7.9 

8.2 

7.9 

7.9 

7.7 

8.2 

8.1 

8.0 

7.5 
8.1 

8.0 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) (e) 

7.5 NlA 116 -100 

8.6 NlA 163 -151 

8.5 NlA 187 -171 

7.8 N/A 94 -77 

8.0 NlA 100 -88 

8.2 NlA 94 -76 

7.8 NlA 118 -113 

8.1 N/A 162 -157 

8.0 N/A 182 -177 

7.4 N/A 209 -202 
NlA NlA 87 -80 

7.9 N/A 146 -138 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mgll) (mgll) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.{m 

mho) 

0.12 0.02 0.04 63 0 357 

0.32 0.04 0.27 55 3 414 

0.38 0.01 N/A 53 1 460 

0.15 0.02 N/A 63 1 337 

0.56 0.04 N/A 55 10 323 

0.15 0.04 N/A 165 2 518 

0.03 <0.01 N/A 117 6 420 

0.07 <0.01 N/A 49 7 380 

0.09 0.07 N/A 193 <5 460 

0.40 0.20 NlA 676 5 430 
0.30 0.01 NlA 84 9 190 

0.20 0.01 NlA 68 9 360 

Monitoring Point S7 

! 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S7 A 
Description: Hillside East of existing Coarse Refuse 

Method of Flow Measurement (Weir. Meter, Etc.) 
Coordinates: N39:58:17 WBO:23:42 
Elevation: 1290 

-, 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/27/01 NO NlA 

6/19/01 NO B.O 

7/24/01 NO NlA 

NO - Not Determined 

FormB.4A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

7.5 NlA 331 -316 

B.2 13.0 320 -301 

B.O N/A 277 -271 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mgJl) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.20 <0.01 <0.04 1059 10 3667 
O.OB 0.02 0.20 682 6 2250 
0.10 0.03 <0.04 B01 56 5010 

------

Monitoring Point S7 A 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 58 
Description:Downstream of 1 South Shaft on Unnamed Tributary to Owens Run 

Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:13 W80:24:56 
Elevation: 1200 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

1/28/98 

5/27/98 

7/29/98 

1/27/99 

4/14/99 

11/3/99 

1/12100 

612100 

8128/00 
10/30/00 

3/23101 

6/8101 

Form 8.4 A 
Page 31 

Elevation 

0.13 

0.07 

trickle 

0.33 

0.02 

0.01 

0.02 

0.01 

0.00 

<0.001 
0.54 

0.17 

Field 
pH 

7.4 

8.0 

7.9 

8.2 

8.0 

7.8 

8.2 

8.0 

7.4 

7.5 
7.7 

8.2 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mgll) 

(C) 

7.3 NlA 114 -100 

8.5 NlA 161 -146 

8.0 NlA 185 -170 

7.9 N/A 89 -74 

8.1 N/A 99 -88 

8.2 NlA 93 -81 

7.9 NlA 123 -110 

8.1 NlA 167 -163 

7.5 N/A 194 -189 

7.4 N/A 214 -207 
7.8 N/A 85 -77 

7.9 N/A 124 -116 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mgll) (mg/l) (mg/l) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.{m 

mho) 

0.07 0.01 0.03 63 0 350 

0.44 0.04 0.35 55 6 412 

0.15 0.02 NlA 51 0 454 

0.21 0.02 NlA 63 0 330 

0.61 0.03 N/A 51 6 320 

0.21 0.02 N/A 153 2 500 

<0.03 1.40 NlA 113 5 370 

0.20 0.02 N/A 60 9 370 

0.09 0.10 NlA 157 5 450 

0.40 0.10 N/A 163 12 330 
0.60 0.03 N/A 81 9 190 

0.30 0.02 N/A 64 20 320 

MonitOring Point 58 

1 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S8A 
Description: Hillside East of Existing Coarse Refuse 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:26 W80:23:40 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Static Water 
Field 

Sampled 
Elevation 

pH 

3/27/01 . NO NlA 
6/19/01 NO 8.3 

7/24/01 NO NlA 

NO - Not Determined 

Form 8.4 A 
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Lab 
pH 

7.8 

7.9 

8.3 

Field 
Temp 

Alkalinity Acidity Iron 

(C) 
(mg/l) (mgll) (mg/l) 

NlA 179 -167 0.20 

15.0 196 -179 0.06 

NlA 194 -187 0.08 

Tot. Dis. 
Suspended Solids 

Manganese Aluminum Sulfate 
Solids (mg/I) or Comments 

(mg/l) (mg/l) (mg/l) 
(mg/l) Spec. Cond.(m 

mho) 

<0.01 <0.04 189 <5 608 

0.01 0.10 127 25 890 

0.02 <0.04 174 72 1050 
.---- --_._-- - -- ---

Monitoring Point S8A 

I 

I 

I 



Operator. Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No.: 59 
Description: Unnamed Trib to Kerr Road Valley 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: 
Elevation: N/A 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/27/01 NO NlA 

NO - Not Determined 

Form B.4 A 
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Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(C) 

7.5 NlA 101 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mglL) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgll) or 
(mg/L) Spec. Cond.(m 

mho) 

-88 0.20 <0.01 <0.04 38 <5 175 

.--., 

Comments 

Monitoring Point 59 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No.: 810 
Description: Hillside East of Existing Coarse Refuse 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:10 W80:23:41 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

3128/01 NO NlA 

NO - Not Determined 

Form 8.4 A 
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Lab 
pH 

7.4 

Field 
Alkalinity Acidity Iron 

Temp 
(mg/L) (mg/L) (mg/L) 

(C) 

NlA 107 -95 0.10 

Tot Dis. 

Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

<0.01 0.09 46 <5 186 
--~--- ~ ----

Monitoring Point 810 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S 11 
Description: Hillside East of Existing Coarse Refuse 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:12 W80:23:29 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/28/01 NO N/A 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/L) 

(C) 

7.2 NlA 66 -56 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mgll) (mg/l) (mg/l) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.09 <0.01 <0.04 81 <5 269 
--

Monitoring Point S 11 

I 



Operator: Consol Pennsylvania Coal Company 

Mine Name: BAILEY MINE 

Permit No: 
Municipality: Richhill Township 

County: Greene 

-

MODULE8.4A 

BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S14 

Description: Unnamed Trlb North of New Area 

Method of Flow Measurement (Weir, Meter, Etc.) 

Coordinates: N39:57:58 W80:25:23 

Elevation: 1350 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecuUvely by date. 

Date 
Flow (gpm)1 

Field 

Sampled 
StaUcWater 

pH 
Elevation 

3/28/01 NO N/A 

6/19/01 NO 7.7 

NO - Not Determined 

FormS.4A 
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Lab 
Field Alkalinity Acidity 

pH 
Temp (mglL) (mg/l) 

(C) 

7.2 N/A 89 -n 
7.0 15.0 130 -114 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/l) (mgll) (mg/l) 
Solids (mgll) or Comments 

(mg/l) Spec. Cond.(m 
mho) 

0.09 <0.01 <0.04 61 <5 167 

0.07 <0.01 0.10 58 <5 360 --

Monitoring Point S14 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

"-, 

MODUlEB.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 515 
Description: Unnamed Trib North of New Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:00 W80:23:24 
Elevation: 1380 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

3128/01 NO NlA 
6/18/01 NO 7.3 

NO - Not Determined 

Form 8.4 A 
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Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/l) (moll) 
(C) 

7.4 NlA 47 -36 
7.3 12.0 68 -52 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(moll) (mg/l) (mgll) (mgll) 
Solids (mg/l) or Comments 
(moll) Spec. Cond.(m 

mho) 

0.10 <0.01 <0.04 38 <5 115 
0.06 <0.01 0.10 42 25 240 

Monitoring Point 515 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 516 
Description: Unnamed Trib North of New Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:56 W80:23:21 
Elevation: 1370 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/28/01 NO NlA 

6/19/01 NO 7.4 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.1 NIA 34 -22 
8.1 14.0 40 -27 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.30 0.02 0.08 41 <5 87 
0.10 <0.01 0.20 42 183 180 

Monitoring Point 816 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 517 
Description: Unnamed Trib North of New Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:55 W80:23:23 
Elevation: 1350 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/28/01 NO NIA 
6/19/01 NO 7.8 

NO - Not Determined 

Form 8.4 A 
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Lab 
pH 

8.1 
8.1 

Field 
Alkalinity Acidity 

Temp 
(mg/L) (mglL) 

(C) 

N/A 106 -94 
14.0 170 -155 --

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mglL) (mg/L) (mg/L) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 <0.01 0.05 57 <5 186 
0.07 <0.01 0.10 59 6 350 

--------- -

Monitoring Point 517 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 518 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:45 W80:23:30 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/28/01 NO N/A 

6/18/01 NO 7.9 

7/24/01 NO 7.8 

8/30/01 NO 8.1 
9/25/01 NO 8.0 
10/24/01 DRY 

11/28/01 NO 8.1 

12119101 0.61 7.5 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/L) 

(C) 

7.5 NIA 104 -101 
8.3 13.0 150 -133 

8.3 17.0 183 -176 

19.0 

8.1 10.0 223 203 

7.9 10.0 180 -165 

8.1 9.0 137 -127 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/L) (mg/l) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.70 0.30 0.10 71 5 280 
0.07 <0.01 0.20 73 <5 430 

0.09 0.02 <0.04 78 14 540 

0.30 0.08 0.09 92 98 468 

0.10 0.03 0.20 95 51 295 

0.06 0.01 0.04 89 11 229 

Monitoring Point 518 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No.: 519 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:43 W80:23:37 
Elevation: 1350 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/28/01 NO NlA 
6/18/01 NO 7.3 

7/24/01 NO 8.1 
8/30/01 NO 7.9 
9/25/01 NO 8.2 
10/24/01 NO 8.6 

---

NO - Not Determined 

Form8.4A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.7 N/A 184 -179 
8.5 11.0 188 -176 

8.0 17.0 223 -219 

7.8 16.0 258 -245 

8.1 13.0 227 213 
8.1 16.0 202 178 

-

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.20 <0.01 <0.04 81 <5 375 
0.07 0.03 0.10 92 15 580 

0.10 0.06 <0.04 133 151 650 

0.10 0.20 0.08 80 41 610 

0.30 0.07 0.06 84 22 366 
<0.03 0.08 0.20 99 <5 311 

--_._-

Monitoring Point 819 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No. : S20 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:57:42 W80:23:40 
Elevation: 1480 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

3/28/01 NO N/A 

6/19/01 NO 8.2 

7/24/01 DRY 

8/30/01 DRY 

9/25/01 DRY 

10/24/01 DRY 

11/27/01 NO 7.8 
12120/01 DRY 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity 
pH 

Temp 
(mgtl) 

(C) 

6.3 N/A 179 

8.3 17.0 179 

6.8 9.0 115 

Tot Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mgtl) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

-175 0.10 <0.01 <0.04 80 <5 285 

-164 0.05 <0.01 0.10 105 20 450 

-101 0.70 0.03 1.00 75 38 199 

Monitoring Point S20 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No. : S21 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:39 W80:23:17 
Elevation: 1320 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 7.5 

7/24/01 NO 7.8 

8/30/01 NO 7.5 
9/25/01 NO 8.1 
10/24/01 DRY 
11/28/01 NO 8.2 
12119101 0.13 7.5 

------ -

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(e) 

8.2 14.5 177 -159 

8.2 21.0 170 -164 

7.6 18.0 180 -167 

8.2 11.0 181 146 

7.9 10.0 146 -135 

8.2 9.0 165 -154 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.07 0.01 0.07 62 30 390 

0.09 0.02 <0.04 63 39 440 

0.08 <0.01 0.10 42 76 410 

0.40 0.02 0.10 51 222 246 

0.20 0.02 0.10 84 37 247 

0.04 0.02 0.10 114 53 262 

MonitOring Point S21 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No. : 522 
Description :Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:31 W80:23:04 
Elevation: 1260 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 7.9 

NO - Not Determined 

Form 8.4A 
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Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/L) (mg/L) 
(C) 

7.1 18.0 148 ~134 
--

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mglL) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 0.02 0.10 28 14 330 

Monitoring Point 522 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No. : 523 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:36 W80:23:00 
Elevation: 1340 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 8.0 
7/24/01 DRY 

8/30/01 DRY 

9/25/01 DRY 

10/24/01 DRY 

11/28/01 DRY 

12119101 DRY 

NO - Not Determined 

Form B.4A 
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Lab Field 
Alkalinity 

pH 
Temp 

(mglL) 
(C) 

8.1 19.0 151 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mglL) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mglL) Spec. Cond.(m 

mho) 

-135 0.09 <0.01 0.10 38 16 380 

Monitoring Point 523 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No. : S24 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir. Meter, Etc.) 
Coordinates: N39:57:41 W80:23:00 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 7.3 
7/24/01 DRY 

8/30/01 DRY 

9/25/01 DRY 

10/24/01 DRY 

11/28/01 DRY 

12119101 DRY 

NO - Not Determined 

Form 8.4A 
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lab 
Field 

Alkalinity 
pH 

Temp 
(mg/l) 

(C) 

7.8 12.0 139 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
Solids (~g/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

-118 0.09 <0.01 0.10 55 27 370 

Monitoring Point S24 

! 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE B.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point 0.: 825 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:44 W80:23:00 
Elevation: 1380 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 7.5 
7/24/01 NO 7.9 

8/30/01 NO 7.9 
9/25/01 NO 8.0 
10/24/01 NO 8.0 

11/28/01 DRY 

12119/01 0.04 7.4 

NO - Not Determined 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mglL) 

(C) 

7.6 15.0 194 -183 
7.5 22.0 124 -117 

8.2 18.0 183 -170 

8.2 10.0 122 -109 
7.8 16.0 110 -101 

8.0 10.0 162 -150 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.08 0.03 0.10 59 8 400 
0.10 0.02 <0.04 111 10 690 

0.10 0.03 0.08 33 10 380 

1.20 0.09 1.00 71 24 398 
0.40 0.05 0.60 88 7 335 

0.10 0.01 0.20 76 15 245 

Monitoring Point 825 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 526 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:32 W80:22:44 
Elevation: 1250 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 7.3 

7/24/01 DRY 
8/30101 NO 7.8 

9/25/01 NO 8.1 
10/24/01 NO 8.4 
11/28/01 NO 8.9 

12119101 0.88 7.3 
-~.--

NO - Not Determined 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mglL) 

(C) 

7.6 12.0 197 -179 

8.0 18.0 184 -172 

8.2· 12.0 184 -169 

7.7 16.0 180 -164 
7.9 9.0 136 -125 

7.9 12.0 78 -67 
L-

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mglL) (mglL) (mg/L) 
Solids (mgll) or Comments 
(mglL) Spec. Cond.(m 

mho) 

0.07 <0.01 0.10 47 28 360 

0.06 <0.01 0.10 43 8 450 

0.20 <0.01 0.05 44 116 152 

0.10 0.05 0.20 71 17 573 
0.10 <0.03 0.09 67 31 254 

0.08 <0.01 0.10 42 5 162 
--_.-- '------- - - -------

Monitoring Point 526 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 827 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:27 W80:23:15 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Static Water 

Sampled pH 
Elevation 

9/25/01 NO 7.9 

10/23/01 NO 8.4 
11/28/01 NO 8.2 

12119/01 -0.79 7.3 

1/30/02 -1.22 7.1 

NO - Not Determined 
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Lab 
Field 

Alkalinity Acidity 
Temp 

pH (mg/L) (mg/L) 
(C) 

7.8 14.0 302 -289 

8.0 18.0 256 -242 
7.9 9.0 233 -220 

7.9 9.0 276 -263 

7.6 8.0 224 -210 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mgll) or Comments 
(mg/L) (mg/L) (mg/L) (mglL) 

(mg/L) Spec. Cond.(m 
mho) 

0.40 0.03 0.20 100 26 400 

0.20 0.05 0.20 106 21 419 
<0.03 0.05 0.07 115 26 397 

0.10 0.02 0.06 104 <5 360 

0.10 0.07 0.20 91 56 342 
----- ---

Monitoring Point S27 

I 

I 

I 



Operator: 
Mine Name: 
Permit No: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Municipality: Richhlll Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 528 
Description: Main Valley of New Refuse Disposal Area 
Method of Row Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:23 W80:23:22 
Elevation: 1430 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date Field 

Sampled 
Static Water 

pH 
Elevation 

12119/01 -2 7.4 

1/30/02 N/A 7.1 

NO - Not Determined 

Form 8.4 A 
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Field Lab Alkalinity 
pH 

Temp 
(mgll) 

(C) 

8.0 6.0 136 

7.8 8.0 113 

Suspended 
Tot. Dis. Solids 

Acidity Iron Manganese Aluminum Sulfate (mg/l) or 
(mgll) (mg/l) (mg/l) (mgll) (mg/l) 

Solids 
Spec. Cond.(m 

(mg/l) 
mho) 

-125 0.08 0.90 0.06 69 17 1423 

-97 0.50 0.30 0.70 59 164 110 

Comments 

Monitoring Point 528 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 530 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:42 WBO:29:36 
Elevation: 1350 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/1BI01 NO B.1 
7124101 DRY 

BI30/01 DRY 

9/25/01 DRY 

10/24/01 DRY 

11/28101 DRY 

12119/01 DRY 

NO - Not Determined 

FormB.4A 
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Lab Field 
Alkalinity 

pH 
Temp 

(mg/L) 
(C) 

7.B 20.0 1B3 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/l) (mgll) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.{m 

mho) 

-169 0.09 0.01 0.20 79 6 440 

Monitoring Point 530 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S31 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:29 W80:23:16 
Elevation: 1290 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 7.5 
7/24/01 NO 8.4 

8130101 NO 

9/25/01 NO 8.2 
10/24/01 NO 8.4 
11/28/01 NO 8.1 

12119101 5.28 7.3 

NO - Not Determined 
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lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

7.6 12.0 222 -207 
8.4 18.0 206 -191 

8.2 227 -212 

8.2 11.0 204 -191 

8.0 18.0 210 -204 
7.9 9.0 193 -182 

8.0 9.0 143 -131 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.07 0.01 0.10 74 6 550 
0.10 0.01 <0.04 84 129 510 

0.07 <0.01 0.08 34 32 460 

0.09 0.01 0.05 69 18 292 

0.10 0.02 0.50 83 5 314 
<0.03 <0.01 0.09 79 28 294 

0.05 <0.01 0.07 54 13 184 

Monitoring Point S31 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

Form 8.4 A 
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MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S31 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:29 W80:23: 16 
Elevation: 1290 

Monitoring Point S31 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 532 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:23 W80:23:16 
Elevation: 1290 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 ND 7.4 
7/24/01 ND 8.2 

8/30/01 ND 8.3 
9/25/01 DRY 

10/24/01 DRY 

11/28/01 DRY 

12119101 DRY 

ND - Not Determined 
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Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/l) (mg/l) 
(C) 

7.7 12.0 232 -217 
8.2 18.0 232 -217 

8.1 16.0 232 -218 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mgll) (mg/l) (mg/l) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.08 0.02 0.09 104 14 500 
0.04 0.01 <0.04 141 23 660 

0.20 0.01 0.09 91 9 560 

Monitoring Point 532 

I 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S33 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:57:22 W80:23:19 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 7.3 
7/24/01 DRY 

8/30/01 DRY 

9/25/01 DRY 

10/24/01 DRY 

11/28/01 DRY 

12119101 1.59 7.1 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/l) 

(C) 

7.7 14.0 260 

7.6 10.0 237 

Tot Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mgll) (mg/l) (mgll) (mg/l) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

-243 0.07 0.02 0.07 102 26 540 

-223 0.04 0.01 0.05 191 <5 209 

MonitOring Point 833 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No.: 534 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:22 W80:23: 19 
Elevation: 1360 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 ND 7.5 
7/24/01 NO 8.2 
8/30/01 DRY 

9/25/01 DRY 

10/24/01 DRY 

11/28/01 DRY 

12119101 DRY 7.3 

ND - Not Determined 

Form 8.4 A 
Page 56 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.0 14.0 250 -233 
8.2 16.0 208 -196 

8.0 10.0 224 -212 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.07 <0.01 0.10 125 52 650 
0.10 0.02 <0.04 150 55 650 

___ O.OL <0.01 0.04 103 72 365 
"--- ._-- -- -

Monitoring Point 534 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No. : 835 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:20 W80:23:18 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 ND 7.9 
7/24/01 ND 8.6 

8/30/01 NO 8.6 
9/25/01 NO 8.6 
10/24/01 NO 8.6 

11/28/01 ND 8.5 

12119101 1.13 7.8 

ND - Not Determined 
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lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

8.0 12.0 269 -253 
8.6 18.0 256 -242 

8.4 17.0 239 -227 

8.4 10.0 261 -246 
7.3 14.0 248 -244 

8.2 10.0 200 -189 

8.3 8.0 196 -184 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/L) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.08 0.02 0.08 128 24 630 
0.10 0.04 <0.04 146 41 690 

0.07 <0.01 0.06 87 12 630 

<0.03 <0.01 <0.04 115 56 390 
0.10 0.02 0.20 145 36 378 

<0.03 <0.01 <0.04 112 51 404 

0.05 <0.01 0.08 98 26 290 

Monitoring Point 835 

I 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 536 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:26 W80:22:51 
Elevation: 1290 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 7.8 
7/24/01 NO 
8/30/01 NO 8.5 

9/25/01 NO 8.5 

10/24/01 NO 8.7 
11/28/01 NO 8.1 

12120101 0.61 7.5 

NO - Not Determined 

Form 8.4 A 
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Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/L) (mg/L) 
(e) 

8.2 14.0 223 -208 
8.5 245 -231 

18.0 

8.4 9.0 242 -227 

7.9 15.0 234 -215 
7.9 9.0 187 -176 

8.2 6.0 209 -193 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.08 0.01 0.10 55 8 430 
0.10 0.02 <0.04 63 48 520 

0.20 0.02 <0.04 48 74 276 

0.20 0.03 0.20 81 119 405 
0.30 0.07 0.04 72 80 283 

0.04 0.01 0.20 62 14 214 
----

Monitoring Point 536 

I 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: 537 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:20 W80:22:50 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

6/18/01 NO 8.1 

7/24/01 DRY 

8/30/01 DRY 

9/25/01 NO 8.1 
10/24/01 NO 8.6 
11/28/01 NO 8.2 

12120101 0.72 7.2 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.6 14.0 190 -171 

8.0 12.0 201 -189 
7.9 17.0 208 -200 
8.0 8.0 182 -171 

8.1 5.0 178 -167 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.06 0.01 0.10 71 46 480 

0.10 0.30 <0.04 51 10 268 
0.60 0.30 0.20 70 <5 306 
0.10 0.30 0.06 64 11 282 

0.06 0.04 0.20 67 32 251 

Monitoring Point 537 

i 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 838 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:578:20 W80:22:53 
Elevation: 1170 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

9/20/01 NO 8.2 

10/25/01 NO 8.4 
11/29/01 NO 8.5 

12118101 1.59 7.7 

1/30/02 1.98 7.5 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mgll) (mg/l) 

(C) 

8.2 17.0 240 -226 

7.7 14.0 272 -257 
8.2 13.0 235 -223 

8.2 8.0 223 -211 

8.2 8.0 209 -192 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mgll) (mgtL) (mgll) 
Solids (mgtl) or Comments 
(mgll) Spec. Cond.(m 

mho) 

0.07 <0.01 0.20 51 30 306 

0.09 <0.01 0.10 82 37 369 
0.20 <0.01 0.09 83 27 347 

0.20 0.01 0.10 103 44 336 

0.10 0.01 0.08 81 83 300 

Monitoring Point 838 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 539 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:57:18 W80:22:50 
Elevation: 1300 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Static Water 

Sampled 
Elevation 

pH 

9/27/01 NO 8.1 

10/25/01 NO 8.8 
11/29/01 NO 8.4 

12118101 1.13 7.6 

1/30/02 1.76 7.5 

NO - Not Determined 

Form 8.4 A 
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Lab Field 
Alkalinity Acidity 

Temp 
pH 

(C) 
(mg/L) (mglL) 

8.5 11.0 281 -270 

8.1 14.0 223 -209 
8.2 11.0 218 -206 

8.2 7.0 178 -165 

8.2 8.0 198 -182 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mgn) or Comments 
(mg/L) (mglL) (mg/L) (mglL) 

(mg/L) Spec. Cond.(m 
mho) 

0.05 <0.01 0.20 43 256 478 

1.00 0.03 1.20 87 5 299 
0.10 <0.01 0.08 95 15 314 

0.10 <0.01 0.10 101 16 306 

0.05 0.01 0.08 99 115 321 

Monitoring Point S39 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 840 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:57:17 W80:22:49 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

9/27/01 ND 8.0 

10/25/01 ND 8.5 
11/29/01 ND 8.4 

12118101 1.98 7.2 

1/30/02 2.64 7.3 
-----

ND - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(C) 

8.4 12.0 245 

7.9 12.0 224 
8.0 11.0 173 

7.9 9.0 137 

8.0 8.0 176 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

-233 0.05 0.01 0.20 75 <5 365 

-211 0.10 0.01 0.20 93 22 337 
-162 0.10 <0.01 0.09 88 17 288 

-125 0.20 0.10 0.20 67 77 213 

-163 0.10 0.01 0.05 79 219 276 

Monitoring Point 840 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S41 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:05 W80:22:52 
Elevation: 1320 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Static Water 

Sampled 
Elevation 

pH 

9/27/01 NO 8.1 

10/25/01 NO 8.8 
11/29/01 NO 8.4 

12118101 1.59 7.3 

1/30/02 3.96 7.3 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mglL) (mg/L) 

8.6 11.0 124 -111 

8.2 11.0 240 -227 
8.2 11.0 200 -188 

8.1 9.0 117 -104 

8.1 9.0 117 -99 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/l) or Comments 
(mg/L) (mglL) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

0.06 0.01 0.20 74 39 583 

0.30 <0.01 0.30 96 7 373 
0.10 0.02 0.10 76 18 261 

0.10 <0.01 0.10 57 23 172 

0.07 0.01 0.04 48 87 176 

Monitoring Point S41 

! 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

MonitOring Point No.: S42 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:05 W80:22:51 
Elevation: 1240 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

9/27/01 NO 8.5 

10/25/01 NO 7.8 
11/29/01 NO 8.4 

12118101 4.53 7.2 

1/30/02 5.28 7.0 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mgll) 

(C) 

8.4 10.0 184 -176 

7.8 10.0 115 -101 
7.9 10.0 120 -104 

7.8 8.0 61 -51 

7.8 7.0 78 -67 
-

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/l) (mg/l) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.04 0.03 0.20 31 <5 352 

0.10 <0.01 0.20 40 8 179 
0.09 <0.01 0.10 50 5 150 

0.10 <0.01 0.10 43 33 131 

0.03 0.01 <0.03 46 23 136 
--- -------- ---

MonitOring Point S42 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S43 
Description: Spring Grinnage Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:50 W80:23:10 
Elevation: 1310 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/1/01 NO 8.0 

10/26/01 NO 8.5 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.5 11.0 185 ~176 

7.9 8.0 191 -177 

Tol Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mglL) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.60 0.05 0.20 42 12 258 

0.20 0.01 0.40 55 15 273 

Monitoring Point 543 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No.: S44 
Description: Spring Grinnage Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:52 W80:23:07 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Static Water 

Sampled 
Elevation 

pH 

10/1/01 NO 8.1 

10/22101 NO 7.9 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mglL) (mg/L) 

8.5 12.0 184 -173 

8.1 9.0 189 -176 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/I) or Comments 
(mg/L) (mg/L) (mglL) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

0.04 0.02 0.20 41 107 246 

0.30 0.02 0.40 73 23 280 

Monitoring Point S44 

i 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlEB.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S45 
Description: Spring Grinnage Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:55 W80:23:04 
Elevation: 1290 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/1/01 NO 7.6 

10/26/01 NO 7.1 
11/30/01 NO 7.7 

12120101 0.66 7.0 

1/29/02 1.59 7.4 
-----

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

8.2 14.0 247 -235 

7.5 10.0 250 -236 
7.4 11.0 148 -138 

7.7 10.0 173 -161 

8.0 10.0 163 -149 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mgll) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

<0.03 <0.01 0.20 78 18 423 

0.20 0.01 0.04 112 <5 346 
0.20 <0.01 0.20 99 8 261 

0.05 <0.01 0.10 93 <5 278 

0.06 0.01 0.09 95 7 266 
--

Monitoring Point S45 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 846 
Description: Spring Grinnage Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:00 W80:23:18 
Elevation: 1390 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/1/01 NO 8.0 

10/26/01 NO 7.8 
11/29/01 NO 8.3 

12120101 0.88 7.6 

1/29/02 2.64 7.7 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.5 15.0 249 -236 

8.0 10.0 288 -275 
8.1 11.0 219 -207 

8.3 6.0 244 -233 

8.2 10.0 219 -205 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.07 0.04 0.20 120 103 440 

0.10 0.03 0.30 148 8 438 
0.20 0.09 0.10 89 18 337 

0.05 0.10 0.20 152 9 394 

0.05 0.01 0.05 144 60 371 

Monitoring Point S46 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S47 
Description: Spring Grinnage Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:58 W80:23:22 
Elevation: 1320 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/1/01 NO 7.9 

10/26/01 NO 8.2 

NO - Not Determined 

Form 8.4 A 
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Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/L) (mg/L) 
(C) 

8.7 10.0 309 -293 

8.1 15.0 376 -359 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.20 <0.01 0.30 65 157 511 

0.20 0.04 0.06 136 98 502 

Monitoring Point 547 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No:S48 
Description: Spring Time Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:53 W80:23:17 
Elevation: 1350 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/25/01 NO 8.7 
11/27/01 NO 7.9 

12120101 1.98 7.2 

1/28/02 3.17 7.0 
--

NO - Not Determined 

Form 8.4 A 
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lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.9 10.0 121 -107 
7.7 12.0 64 -54 

8.1 6.0 78 -67 

7.3 10.0 75 -63 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.09 0.01 0.20 40 27 198 
0.30 <0.01 0.20 38 28 218 

0.10 0.01 0.09 40 5 127 

0.08 0.01 0.09 37 <5.0 160 
----- --- ----- ------- --

Monitoring Point 548 

~ 

! 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 849 
Description: Spring Time Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:50 W80:23:02 
Elevation: 1290 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/25/01 NO 8.8 
11/27/01 NO 8.2 

12120/01 0.79 7.1 

1/28/02 2.64 7.1 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.0 11.0 141 -129 
8.1 12.0 97 -86 

8.1 6.0 116 -105 

7.9 6.0 103 -90 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.30 0.01 0.30 44 22 222 
0.20 0.01 0.20 67 13 220 

0.06 <0.01 0.10 59 27 209 

0.20 0.01 0.10 47 <5.0 216 
--

Monitoring Point 849 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 550 
Description: Spring Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:56 W80:23:47 
Elevation: 1300 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 NO 7.8 
11/27/02 ND 8.0 

- ---

ND - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/l) (e) 

7.7 7.0 272 
7.9 9.0 155 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mgll) (mg/l) (mgll) 
Solids (mg/I) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

-256 0.20 0.02 0.10 88 69 337 
-142 0.20 0.07 0.20 82 15 237 

MonitOring Point 550 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 851 
Description: Spring Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:08 W80:23:38 
Elevation: 1300 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 NO 7.8 
11/27/01 NO 7.8 

NO - Not Determined 

Form 8.4 A 
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Lab 
pH 

7.8 
7.0 

Field 
Alkalinity Acidity 

Temp 
(mg/L) (mg/L) 

(e) 

5.0 169 -165 
10.0 64 -39 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mglL) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mglL) Spec. Cond.(m 

mho) 

0.30 0.03 0.06 89 <5 284 
2.30 0.07 2.20 80 85 197 

Monitoring Point S51 

• 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S52 
Description: Spring Fletcher Run Valley 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:57:15 W80:23:35 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 ND 8.0 
11/27/01 ND 8.2 

12118/01 0.72 7.5 

1/29/02 2.64 6.9 

ND - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

8.0 6.0 258 -252 
8.0 11.0 184 -172 

7.6 8.0 247 -235 

7.4 10.0 258 -244 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.30 0.20 0.07 118 89 404 
0.20 0.10 0.20 119 19 331 

0.10 0.03 0.04 137 21 480 

0.40 0.20 0.04 113 6 388 

Monitoring Point S52 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No:S53 
Description: Spring Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:18 W80:23:34 
Elevation: 1340 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 NO 8.2 
11/27/01 NO 7.9 

12118/01 0.66 7.4 

1129102 1.44 7.5 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(C) 

8.0 8.0 244 

7.6 10.0 88 

8.4 8.0 166 

8.1 11.0 257 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

-239 0.10 0.05 0.07 107 44 411 
-73 1.10 0.05 1.00 83 125 228 

-154 0.20 0.05 0.10 118 46 323 

-242 0.20 0.02 0.10 121 51 397 

Monitoring Point S53 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODUlEB.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: P54 
Description: Pond Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:18 W80:23:37 
Elevation: 1320 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 NO 7.6 

11/27/01 NO 8.1 

12118/01 3.60 7.3 

1/29/02 2.26 7.2 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

7.6 7.0 238 -228 

7.9 10.0 165 -151 

7.9 6.0 122 -110 

7.8 10.0 205 -190 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/I) or Comments 
(mglL) Spec. Cond.(m 

mho) 

2.30 0.44 0.10 45 11 421 

0.30 0.10 0.20 42 34 286 

0.40 0.20 0.20 70 11 279 

0.20 0.06 0.10 97 17 353 

Monitoring Point P54 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S55 
Description: Spring Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:11 W80:23:40 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 NO 7.5 
11/27/01 NO 7.6 

NO - Not Determined 

Form 8.4 A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

7.4 12.0 248 -242 

7.4 13.0 207 -192 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.30 0.03 0.09 93 <5 465 
0.20 0.04 0.40 99 33 428 

Monitoring Point S55 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE B.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: P56 
Description: Pond Kerr Road Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:13 W80:24:19 
Elevation: 1270 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/30/01 ND 8.1 
11/27/01 ND 8.1 

ND - Not Determined 

FormS.4A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

7.9 10.0 120 -107 
7.S 10.0 81 -68 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mgll) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

<0.30 0.01 0.05 42 <5 206 
0.50 0.02 0.80 47 20 149 

Monitoring Point P56 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S57 
Description: Spring Kerr Road Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:14 W80:24:14 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/30/01 NO 8.2 
11/27/01 NO 7.6 

NO - Not Determined 

FormB.4A 
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Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(C) 

B.1 11.0 240 
7.6 11.0 44 

Tot Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mglL) (mglL) (mg/L) (mg/L) (mglL) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

-226 0.05 0.03 0.10 46 38 352 
-32 0.50 0.02 0.30 42 91 109 

Monitoring Point S57 

I 

I 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S58 
Description: Spring Kerr Road Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:51:16 WBO:24:0B 
Elevation: 1320 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/30/01 ND B.2 
11/27/01 ND 7.9 

ND - Not Determined 

Form B.4A 
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lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/L) 

(C) 

B.1 11.0 217 -203 

7.9 10.0 114 -102 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mgll) (mgll) 
Solids (mg/I) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.04 0.20 0.09 n <5 309 
0.40 0.03 0.30 67 67 184 

----- -

Monitoring Point S58 

I 



Operator: Cansol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No:S59 
Description: Spring Kerr Road Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:27 W80:24:07 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/30/01 NO 8.1 
11/27/01 NO 7.9 

NO - Not Determined 

Form 8.4A 
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Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.0 11.0 169 -155 
7.8 12.0 174 -162 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mglL) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

<0.03 0.20 0.10 95 62 1488 
0.20 0.20 0.04 107 30 1781 

Monitoring Point S59 

. 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Well 53 
Description: Well 53 Over Deep Mine 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:12 W80:24:19 
Elevation: 1125 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

--

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

3/23/98 1218.70 

6/25/98 1222.30 

7/20/98 1220.00 

1217/98 1220.80 

3/23/99 1223.10 

5/28/99 1220.30 

9/29/99 1220.70 

11/10/99 1223.00 

3/23100 1223.60 

5/17/00 1220.90 

8/28/00 1223.00 
10/30/00 1224.00 
3/23/01 1225.00 

6/8/01 1224.00 

Form 8.4 A 
Page 82 

Field 
pH 

8.0 

8.0 

7.8 

7.7 

7.8 

8.3 

7.5 

7.7 

7.9 

7.8 

7.6 

7.7 
7.8 

7.9 

lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

8.6 N/A 302 -282 

8.1 NlA 311 -275 

8.1 N/A 313 -279 

8.1 NlA 313 -313 

8.2 NlA 320 -211 

8.4 NlA 295 -276 

8.0 NlA 315 -254 

8.3 N/A 305 -265 

7.9 N/A 354 -351 

8.0 NlA 364 -361 

7.6 N/A 302 -299 

7.8 NlA 351 -346 
7.7 N/A 319 -315 

7.9 N/A 276 -216 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.72 0.39 0.35 63 9 726 

0.27 0.48 0.12- 61 6 719 

0.35 0.34 N/A 63 1 736 

0.84 0.48 N/A 64 5 734 

0.74 0.69 N/A 78 0 777 

0.55 0.60 N/A 65 1 725 

0.51 0.34 N/A 64 8 745 

0.54 0.79 N/A 61 2 721 

1.90 0.70 N/A 86 16 590 

5.20 0.60 N/A 72 9 650 

1.00 1.10 N/A 131 <5 560 

1.50 0.80 N/A 116 <5 410 
5.20 1.20 N1A 101 17 440 

1.20 0.70 N/A 78 15 630 

Monitoring Point Well 53 

I 

: 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: SW-N 
Description: New Refuse Area Valley Stream 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:33 W80:22:29 
Elevation: 1140 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

8/1/01 35.00 
10/11/01 23.45 

11/29/01 140.51 

12119/01 364.50 

1/28/02 240.48 
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Field 
pH 

N/A 
8.0 

7.9 

7.4 

6.9 

lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

8.0 N/A 139 -125 
7.9 17.0 177 -164 

7.7 12.0 130 -119 

8.0 8.0 115 -104 

7.8 6.0 118 -105 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

1.00 0.06 1.10 56 26 360 
0.30 0.30 0.10 79 11 299 

0.20 0.10 0.10 81 <5 277 

0.08 0.08 0.06 77 8 239 

0.20 0.08 0.07 80 <5.0 246 

Monitoring Point SW - N 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW - 0 
Description: Kerr Road Valley Stream 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:17 W80:22:21 
Elevation: 1200 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

10/11/01 
11/29/01 

12119101 

1/29/02 
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Elevation 

0.23 
37.50 

68.49 

46.15 

Field 
pH 

8.5 
8.4 

8.1 

7.4 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.1 13.0 202 -190 
8.0 12.0 130 -119 

8.1 6.0 129 -114 

8.1 10.0 141 -128 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mglL) (mg/L) (mg/L) (mg/L) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 0.04 0.10 598 <5 1518 
0.07 0.05 0.01 167 5 808 

0.09 0.07 0.20 110 20 466 

0.10 0.04 0.10 164 <5 676 

Monitoring Point SW - 0 



Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULEB.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: SW - P 
Description: Kerr Road Stream Valley at Owen's Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:51 W80:25:14 
Elevation: 1095 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

8/1/01 

10/11/01 

11/29/01 

12119/01 

1/29/02 
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Elevation 

71.00 

26.80 

245.11 

427.97 

443.61 

Field 
pH 

N/A 

8.0 

8.4 

7.8 

7.8 

Lab 
Field 

Alkalinity 
Temp 

pH 
(C) 

(mg/L) 

8.2 NlA 194 

8.0 13.0 249 

8.1 12.0 177 

8.3 7.0 149 

8.4 9.0 156 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/I) or Comments 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

-180 0.07 0.04 0.20 49 6 540 

-237 0.10 0.02 0.08 94 <5 389 

-166 <0.03 <0.01 0.06 114 <5 436 

-137 0.09 0.02 0.07 89 <5 284 

-143 0.08 0.03 0.05 85 <5 348 

Monitoring Point SW - P 

. 



Operator. Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE B.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: SW - Q 

Description: Fletcher Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:55 WBO:23:58 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

10/11/01 4.33 
11/30/01 58.50 

12119101 89.30 

1/29/02 69.07 
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Field 
pH 

8.1 
7.9 

7.5 

7.3 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

B.O 14.0 231 -217 
7.7 12.0 147 -136 

B.O 8.0 143 -130 

7.9 8.0 162 -142 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.20 0.20 0.10 70 10 282 
0.30 0.20 0.10 67 10 244 

0.20 0.20 0.10 75 14 206 

0.30 0.10 0.20 93 <5.0 267 
--- --------

Monitoring Point SW - Q 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: SW - R 
Description: Fletcher Run at Owen's Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:50 WBO:25: 12 
Elevation: 1155 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Flow (gpm)1 
Date 

Sampled 
Static Water 

8/1/01 

10/11/01 

11/30/01 

12119/01 

1/29/02 
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Elevation 

115.00 

1.30 

163.69 

333.84 

185.76 

Field 
pH 

NlA 

7.4 

B.1 

7.7 

7.4 

Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(e) 

7.9 N/A 193 

7.3 11.0 266 

7.9 11.0 162 

8.2 8.0 163 

8.1 10.0 177 

Tot Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgtl) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

-184 0.50 0.20 0.40 45 10 450 

-255 0.40 3.00 0.10 30 73 344 

-150 0.30 0.08 0.20 66 23 254 

-150 0.20 0.10 0.20 70 12 242 

-164 0.40 0.10 0.40 75 12 267 

Monitoring Point SW - R 

I 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: SW - S 
Description: Grinnage Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:30 W80:23:21 
Elevation: 1210 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

10/11/01 
11/30/01 

12120101 

1/29/02 

Form 8.4 A 
Page 88 

Elevation 

1.97 
46.00 

96.50 

68.98 

Field 
pH 

8.1 
8.0 

7.2 

7.4 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.0 12.0 226 -217 
7.7 11.0 122 -112 

8.3 5.0 141 -129 

8.0 9.0 147 -138 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mglL) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.09 0.05 0.07 79 13 317 
0.20 0.02 0.20 73 <5 205 

0.07 0.03 0.20 78 9 210 

0.20 0.02 0.10 91 <5 264 

Monitoring Point SW - S 

I 

I 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE B.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: SW - T 
Description: Grinnage Run at Owen's Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:55:57 W80:23:32 
Elevation: 1110 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

10/11/01 

11/30/01 

12119/01 

1/29/02 
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Elevation 

22.70 

314.83 

392.37 

236.51 

Field 
pH 

8.4 

8.2 

7.8 

7.7 

lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/l) 

(C) 

8.3 12.0 230 -219 

7.9 11.0 132 -121 

8.2 8.0 119 -117 

8.3 9.0 139 -127 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 0.07 0.07 86 <5 315 

0.30 0.05 0.20 71 16 212 

0.10 0.07 0.10 68 16 203 

0.20 0.06 0.10 82 <5 227 

Monitoring Point SW - T 

! 

I 

I 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: SW - U 
Description: South Branch of Enlow Fork upstream of unnamed tributary 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:30 W80:22:21 
Elevation: 1140 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

10/11/01 
11/29/01 
12119101 

1/28/02 
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Elevation 

25.20 

266.42 

456.13 

213.73 

Field 
pH 

8.0 

8.2 

7.6 

7.1 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.8 16.0 183 -171 

B.O 12.0 112 -103 

8.2 8.0 93 -82 

7.9 7.0 99 -84 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mglL) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 0.20 0.10 105 5 289 

0.20 0.02 0.09 88 6 230 

0.10 0.03 0.10 83 10 182 

0.30 0.04 0.20 73 6 196 
- - ---

Monitoring Point SW - U 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW - V 
Description: South Branch of Enlow Fork downstream of unnamed tributary 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:39 W80:22:30 
Elevation: 1120 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

1/20/99 5027.23 

4/26/99 3231.79 

7/9/99 98.75 

10/16/99 4.49 

2125/00 2334.07 

5/25/00 3186.91 

7/14/00 6.73 

10/11/01 11.17 

11/29/01 465.83 

12119/01 1003.20 

1/28/02 .. _420.~ __ 
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Field 
pH 

8.0 

8.1 

7.9 

7.8 

8.0 

8.0 

7.9 

8.3 

8.2 

7.6 

7.0 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.7 NlA 51 -41 

8.0 NlA 74 -60 

8.3 N/A 124 -103 

7.9 N/A 112 -90 

8.0 N/A 69 -65 

8.1 N/A 116 -111 

7.9 N/A 135 -132 

7.9 12.0 200 -188 

8.0 10.0 126 -114 

8.2 8.0 109 -93 

8.0 7.0 105 -90 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.51 0.06 0.37 56 3 234 

0.27 0.03 0.11 44 0 250 

0.35 0.07 0.22 50 5 358 

0.19 0.02 0.12 95 10 434 

0.08 <0.01 0.20 47 5 240 

0.30 0.03 N/A 32 7 260 

<0.03 <0.01 <0.04 35 10 320 

0.10 0.10 0.10 107 10 340 

0.10 0.05 0.06 99 7 257 

0.09 0.06 0.10 94 9 207 

0.30 0.06 0.10 _9~_,--- <5.0 234 
.~ 

Monitoring Point SW - V 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW - W 
Description: Time Valley Stream 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:5B:00 WBO:22:51 
Elevation: 1120 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

8/1/01 42.00 

11/30/01 24.00 

12119101 44.05 

1/28/02 36.55 

Form 8.4 A 
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Field 
pH 

N/A 

8.3 

7.7 

7.1 

Lab Field 
Alkalinity Acidity 

pH 
Temp 

(mg/L) (mg/L) 
(C) 

B.O N/A 144 -129 

8.1 10.0 108 -97 

B.1 6.0 10B -104 

7.8 4.0 84 -71 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mgll) (mg/L) (mg/L) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.{m 

mho) 

1.00 0.05 1.10 72 21 340 

0.20 0.02 0.10 78 <5 235 

0.05 0.01 0.08 78 17 235 

0.20 0.01 0.05 65 <5.0 196 

Monitoring Point SW - W 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: Greene 1 
Description: Well 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:35 W80:22:20 
Elevation: 1185 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

9/20/01 NO 
10/30/01 NO 

11/28/01 29.48 

12120101 29.82 

1/30/02 30.75 
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Field 
pH 

7.6 
7.8 

7.9 

7.1 

6.5 

lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

7.6 23.0 179 -167 
7.7 23.0 185 -174 

7.9 18.0 194 -184 

7.9 22.0 196 -194 

7.5 21.0 173 -159 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.10 <0.01 0.05 33 <5 190 
0.06 0.03 0.10 44 8 460 

0.10 0.03 0.07 43 <5 259 

0.30 0.08 0.10 47 8 240 

0.40 0.02 0.06 49 <5 239 

Monitoring Point Greene 1 



Operator: 
Mine Name: 
Permit No: 

Con sol Pennsylvania Coal Company 
BAILEY MINE 

Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: Greene 2 
Description: Well 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:35 W80:22:20 
Elevation: 1185 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)1 
Date 

Static Water 
Sampled 

Elevation 

10/30/01 NO 
11/28/01 39.75 
12120/01 30.48 
1/2~/02 __ 28~ ____ 
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Field 
pH 

8.0 
8.1 
7.0 
6.9 

'-----

Field 
Lab 

Temp 
Alkalinity Acidity 

pH 
(C) 

(mg/l) (mg/l) 

7.7 16.0 234 -221 
7.5 13.0 235 -224 
7.8 12.0 240 -237 
7.5 16.0 227 -213 

-- ------

Suspended 
Tot. Dis. Solids 

Iron Manganese Aluminum Sulfate 
Solids 

(mg/l) or 
Comments 

(mg/l) (mg/l) (mg/l) (mg/l) 
(mg/l) 

Spec. Cond.(m 
mho) 

0.10 0.01 0.10 92 <5 336 
0.01 <0.10 0.09 90 <5 309 
0.05 0.01 0.10 91 <5 315 
0.20 0.01 0.03 80 <5.0 311 

- ----- - --~ 

Monitoring Point Greene 2 

! 
I 
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Operator: 
Mine Name: 
Permit No: 
Municipality: 
County: 

Consol Pennsylvania Coal Company 
BAILEY MINE 

Richhill Township 
Greene 

MODULE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: Webb 1 
Oescription:Well 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:12 W80:23:18 
Elevation: 1465 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Sampled 
Static Water 

Elevation 

10/30/01 NO 
11/28/01 NO 

12119101 NO 

1/30/02 NO 

Form 8.4 A 
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Field Lab 
pH pH 

8.3 8.1 
8.4 8.3 

7.5 8.1 
7.0 . 7.6 

Field 
Alkalinity Acidity 

Temp 
(mg/L) (mg/L) 

(C) 

13.0 421 -406 
13.0 418 -407 

11.0 161 -150 

14.0 224 -211 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 0.06 0.20 73 <5 466 
0.10 <0.01 0.06 69 <5 712 

0.06 <0.01 0.20 178 <5 400 

0.10 0.01 0.06 113 <5 420 
-------

Monitoring Point Webb 1 

I 



5600-PM- 24 Rev. 4/2001 

Monitoring 
Point No. Water Field Lab 

(4 digits max., Description Flow Elev. pH pH 

MW-H Monitoring Well * * * 
Shallow 
MW-H- Monitoring Well * * * 
Deep 
MW-J- Monitoring Well * * * 
Shallow 
MW-I Monitoring Well * * * 
Deep 
MW-J Monitoring Well * * * 
MW-K Monitoring Well * * * 
MW-L Monitoring Well * * * 
MW-M Monitoring Well * * * 
SW-N Stream Point * * * 
SW-O Stream Point * * * 
SW-P Stream Point * * * 
SW-Q Stream Point * * * 
SW-R Stream Point * * * 
SW-S Stream Point * * * 
SW-T Stream Point * * * 
SW-U Stream Point * * * 
SW-V Stream Point * * * 
SW-W Stream Point * * * 
Spring Spring Collector * * * 
Drain Drain 
Leachate Leachate * * * 
Drain Collector Drain 

FORM 8.6A 
MONITORING PROGRAM SUMMARY 

Tempera- Alka-
ture IInlty Acidity Iron Manganese Aluminum Sulfate 

* * * * * * * 

* * * * * * * 

* * * * * * * 

* * * * * * * 

* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 
* * * * * * * 

* * * * * * * 

Sus. 
Solids 

* 

* 

* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 

1- Monitoring wells will be installed and monitoring will begin upon approval of the monitoring plan and issuance of the pennit 
2- Monitoring will continue throughout the life and closure of the facility 

3- Monitoring began during October, 2001 and will continue throughout the life and closure of the facility 

4- Monitoring will begin when drain system is installed. 

Bailey CRDA - Form 8.6A 
Page 1 of 1 

March 12, 2002 

Dis. Spec. Start End 
Solids Condo Date Date Frequency 

* * 1 2 Quarterly 

* * 1 2 Quarterly 

* * 1 2 Quarterly 

* * 1 2 Quarterly 

* * 1 2 Quarterly 

* * 1 2 Quarterly 

* * 1 2 Quarterly 

* * 1 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 4 2 Quarterly 
I 

i 

* * 4 2 Quarterly I 

i 



ATTACHMENT 1 
TEST BORING LOGS 



o 

2 

3 

4 

5 

6 

7 

8 

BKR E(104) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposal Jnv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE ______ _ 

BORING NO. _----::B;:;.-... 1=......-_ 
SHEET _1_- OF 3 

DATE: START 8122101 -

END 8/22101-

COORDINATES: NORTH: 237715.6 EAST: ____ ...:.12::.;:6;..::1.;..77.;...;9;.:...3~ __ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _...:J:.:o;.:.:.hn:.:...:.:.~.::.;..;.;..;;.;;....;..;.;..;;;...;.;...,,:=;.:.:.naz..:91::..:.;ne::.::e::.:.:n:!.!n:tg __ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

O.G. ELEV. 1487.4-

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wi H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 34.2 TIME: 0 hrs. DATE: 8122101-

CHECKED BY: DATE: DEPTH: dry TIME: 530.3 DATE: 9/13/01 

S.O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0---
Cz 

... 
t:D: [ - 0_ 

!Z 
~ 

~~ ':::!: ti~ 
IO~ ~; "': zt::. ~ 

w 
'w 

~ 
~ 

00::: 'A. ~ffi ~ Ww en 
:::t: zo ~:s A.~ u z DESCRIPTION REMARKs 

w c> c en 
~ 

0 .... ~o 3:~ > ~ U 
D.. a..ii] oU) 0 00 Iii> ~ 

w o:::u ~a:: 0 
Q :sa. -'z u 

~ uo ('II 

~~ mO w %: 
~ 0 .... 

a. 

3 1.3 87 snty CLAY wI Gravel; (el-ml. a-6); brown residual siltstone 

S-1 5 and tan; moist; very stiff; -PL; 
. 9 homogeneous; gravel is angular. fine to Too many fragments 

1.5 medium. siltstone fragments for accurate 

~ 
penetrometer reading 

A-N on 5-1 .' 

3.0 
5 1.4 93 

S-2 15 
3.5 I-EL.1483.9 

44 
Silty, Clayey GRAVEL; (gc-gm, a-2-6); residual siltstone and 

4.5 brown and tan; moist to dry, very dense; sandstone 

-
homogeneous; gravel is angular. fine to 

A-N coarse, sandstone and siltstone fiagments 

6.0 
32 1.5 100 

S-3 34 
- 34 

7.5 

A-N 

-

9 ~ 9.0 
24 1.3 100 

S-4 25 
0 10.3" S0/0.3 

10.7 ~-N 

-

t-EL1476.7 
., 

/ V 
-10.7 

1 - SANDSTONE, very fine to fine grained; 

brown, orange-brown and tan; medium 

12 - R-1 hard; moderately weathered: very thinly to -
• thinly bedded, RD=OO-20; very closely to 

13 13.0 0.0 0 closely fractured. RD= 00-900 

9.5 95 

1 

14 -
-

15 -
-. 

16 
-

17 . -

18 R-2 0.3' - clay seam at 18.0 f- EL.1469.4 

19 -

Boring grouted with cement-bentonite on 9/13/01. 
- -

-
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( 
\. 

BKR_E(lD4) 
(02101 Bakor) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol .. Bailey Mine Refuse Disposallnv. 
LOCATION: Richhill Township 
STATION OFFSET _____ BASELINE ______ _ 
COORDINATES: NORTH: 237715.6 

BORING NO. 8 .. 1 
----=-~ SHEET _2_ OF 3 

DATE: START 8/22101-
.: END 8122101-

EAST: ____ ..:.;12::.;:6;;..:.1..:...77:...;9~.3~___ O.G. ELEV. = 1487.4-

DRILLERS NAME/COMPANY _...:J~o~h:.:.n ..:..:..;.:c;..=..;;;a..;.;.nt=e_r_la---.;~n.;.;:gr.:.:tn..:.:e:.::e!.!.nn~gL--_ 
INSPECTOR (SIGNED) Mark Martin 
EQUIPMENT USED Davey-Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NO Core barrel wi H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 34.2 TIME: 0 hrs. DATE: 8122101 
CHECKED BY: DATE: DEPTH: dry TIME: 530.3 DATE: 9/13/01 
S.O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 

Cz ... --":0: ;: - 0_ - ~~ ;!e ti~ ..: Uow !::. -: -·w IO..J 

>I~ zt:. 

"I~ 
!::. >- t-0o:: .0. 

!!: " ~ Ww i= zo e~ IX: w C ~~ 
U :t: 

~c( w Q en '" ~~ > > a 
::l :l a. oct) 0 a 8 IX: ~&: w a: Q :Ea.. ..Jz u 

~ gg :a~ m O w 
IX: a.. 

20 

I I 21 r · 
II 

23 23.0-t-_--t __ -+-~2. ___ 8~=--2~8+_-_i 
10.0 100 

24 . 

25 r 

26 . 

27 . 

28 . R-3 

291- • 

30 r 

3 1 ~ 

32 · 

33 1-33.0 2.7 27 
9.0 90 

34 

35 

361- · 

37 - · 

38 r · R-4 

39 

Boring grouted with cement-bentonite on 9/13/01. 

~ w 
t-
z 
0 
u 
0 
C'oI :z: 

DESCRIPTION REMARKS 

O.S' - clay seam at 21.6 -EL.1465.8 

1.1' - vertical fracture at 23.6 r- EL.1463.8 

3.0' - vertical fracturelbroken at 29.6 r-EL.1457.8 

r-----_______ 33.0 t- EL 1454.4 
CLAYSTONE; brown to gray: very soft; 
completely weathered; indistinctly bedded: 
extremely close to closely fractured, RD= 
00 -900 .. t----_________ 35.0 t- E1.1452.4 

SILTSTONE. sandy; brown and tan; soft: 
highly weathered; indistinctly bedded; 
closely fractured. RD=00-900 

-. 36.5 . - t- EL 1450.9 
SANDSTONE. fine grained; orange-brown 
and tan; soft to medium hard; highly to . 
completely weathered; thinly bedded, RD= 
00 -20; extremely close to "'closely fractured, 
RD=00-900; vertical fractures throughout 

-

-

-
-



,( 

BKR_E(l04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

• PROJECT NAME Consol .. Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET ___ -_ BASELINE ______ _ 

B-1 
3 

8122101 
8/22101 

COORDINATES: NORTH: 237715.6 EAST: ____ ..:.:12::.:6:..:.1..:..77:..;:9:.:.;.3~ __ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS N~MElCOMPANY _...;;J....;;.0.;..;.:hn;.:...;..;.::,.:;,=.;;;;.;..;.:.;~.;.;..;;;.;~n.:.il9r.:.:.ln.:::e:::..!er~an~g __ 

EQUIPMENT USED Dave -Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

1487.4 

CASING: SIZE: DEPTH: WATER: DEPTH: 34.2 TIME: 0 hrs. DATE: 8122101 

CHECKED BY: DATE: DEPTH: dry TIME: 530.3 DATE: 9/13/01 

S.O. NUMBER: 24379-000-0000-inV03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 -Cz ... 
t:~ ;; - 0_ 

t-Z:s ~ ~~ [ c(~ !!:. ""=):" 
z 

'w ..,~ > ~ 

01~ 
w 

o~ 00.. gffi ~ IUw ~ 
i: Zo e::e a:: 

~~ 
u % DESCRIPTION REMARKS w ~~ 

w c> 0 en en 0 
a. ~M ~ 00 0 

::J ~ 0 
w a:u a:: ~~ 0 c :Eo.. .Jz 0 w 00 N 

~~ mO w a: % a: Ot-
a. 

42 
! I 40.6 t- EL.1446.8 

SANDSTONE, fine to medium grained; 

brown, tan, and gray: medium hard to hard; 

sfightfy to moderately weathered; very thinly 
· - to thinly bedded. RD=OO-20; closely to 

43.0 0.0 0 medium fractured, RD= 00-100 

41 

43 
4.9 89 

44 f- · · 

4S -
R-5 

!'" 46 -

7f-4 

48 · 
48.5 4.0 73 

· 
48.5 ~EL1438.9 4.5 100 

9 SIL TSTONE, sandy, fittfe thinly interbedded 

shale; orange-brown, brown, tan. and gray, 

soft to medium hard; moderately 
-

weathered; intensely laminated to very thinly 

R-6 bedded, RO=Qo-20; extremely close to 
1 · .. t\ closely fractured, RO=oo-900 

51.0 f I-EL1436.4 

2 · SHALE; brown, dark gray and gray; soft; 

highly to sfighUy weathered; intensely 

!-53.0 0.0 0 • laminated to very thinly bedded, RD=OO-20; 
53 extremely close to closely fractured, RD= f-£L1434.4 

t 00·900 
53.0 I 54 · 

End of boring at 50.0 -

4 

50 

5 

5 

5S 

56 · 

57 
-

58 · ... 

59· 

- ~ -
Boring grouted with cement-bentonite on 9/13/01. 

-
-



BKR_E (L04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION • OFFSET BASELINE ______ _ 

BORING NO. 8 .. 3 
SHEET _1_ OF 11 
DATE: START 8/23/01 -

END 6127/01-

COORDINATES: NORTH: 238708.5 EAST: 1262042.0 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _-=J:.:o;,:,.:.hn:.:..:.:.:.:::.::.:.:.;..::;.:;,..,:...:..:..;;;..;;;...:.:..:.n9;;.:;zI.:.:.:ne::.::e:!;n~n!:t.9 __ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

C.G. ELEV. 1178.0-

DRILLING METHODS 3-1/4" 1.0. HS. Augers; 1-3/8" 1.0. Split Spoon; NO Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8127/01 

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 

S.O. NUMBER: 24379-000-0000-InV03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 --Cz ... 
~~ ;! ;- o_ 

J-

~ ~i u.w !!:. -:;: tit; z 
'w '0 .... >- '": zt:. 

~I~ ~ OC( • a.. ~ffi e Ww 
~~ ~ :c Zo w c ~~ 0 DE$CRlPTION REMARKS t w c> CI) CI) 

~M ~'" > 00 ~ ::J ~ U 
au 0 a:u ~tt 0 c ~A. ..Jz 0 

~ g~ 
N 

~~ m O w x 
~ a.. 

o 
2 0.9 60 0.75 SILT; (mi. a-4): brown: moist, medium stiff; 

S-1 2 +PL; homogeneous 

1.5 
4 

2 
1.5 t-EL1176.5 

- Silty. Clayey GRAVEL; (gc-gm. a-2-6): residua) sandstone · A·N orange.brown. dark brown. and tan: moist 

f- 3.0 loose: homogeneous: gravel is angular. fine 
4 1.5 100 to coarse, sandstone fragments · 

5-2 4 
41- - 2 

4.5 

3 

51-
A-N 

6 6.0 
3 1.3 87 

S-3 2 
71- - 3 · 7.5 

8 
A-N · 

9 9.0 
9.0 '- El.1169.0 11 1.4 100 

Clayey GRAVEL; (gc, a-2-6); gray; moist: 
8-4 18 

very dense: homogeneous; gravel is 
01-10.4 S0/0.4 

~ angular, tine to coarse. claystone fragmen~ · 

V V, 
f- EL.1167.6 10.4 

1 l- . SHALE. carbonaceous; dark gray; soft to f-El.1167.1 

R-1 
medium hard; sfighUy to moderately 

12 . weathered: intensely laminated. RD=oo-2o: -
extremely close to. closely fractured. RO= 

1- '3.0 0.0 • • 00_900 
13 0.4' - fimestone at 10.9 -9.9 99 

14 t- o 

14.2 f-EL1163.8 
LIMESTONE: gray; hard to very hard; 

151- sfightly weathe(ed; thinly to medium · 
bedded. RD=OO-2o; closely to medium 

16 I- ~fractured. RD=OO-30o 
16.0/ t-EL1162.0 

CLAYSTONE: gray: very soft; highly 
'-EL.1161.2 17-

\ weathered; indistincUy bedded; closely . f 
fractured. Rd=00-200 

18 ~ R-2 16.8 
LIMESTONE: gray: hard to very hard; 
sJighUy weathered: thinly to medium 

19 . bedded .. RD=oo-20; very closely to medium 
fractured, RD=OO-400 

Boring grouted with cement-bentonite on 9/13/01. -
- -



\ . 

BKR_E (LD4) 
(02/01 Balcer) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

COORDINATES: NORTH: 238708.5 EAST: _______ ~1=26~2~0~42=.~O _____ __ 

BORING NO. B .. 3 
--..;:::;;..,,;=--~ 

SHEET --L OF 11 
DATE: START 8123/01 

END 8127/01-

O.G. ELEV. 1178.0 

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Dave -Kent DK90RG Track Mount DRILLERS NAM ElCO MPANY _-.,;J;..;:o;.;..:h,;.;.n....:..;.:.;:;.:.=:;;..;..;..;:;..;;..;..;~;...=;n.:...olgL:!ln.:.::e:.:::e!!nn!..!J9~_ 

DRILLING METHODS 3-114"1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8/27/01 

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 

S.O. NUMBER: 24379-000-0000-inV03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)· a 

Qz 
.. -

tel ~ - 0_ 

~~ ";!: lug; ;! ~; d~ IO-l -- zt:. 0 !!:. • a. >- !!:-.f5 ~ Ww en ... 
:z:: Zo e~ a: G.z 0 :J: .- ~o en~ UJ c> Q .... ~ en en 
a. ~CI) ~ 00 ~ :l ~ w a.iil a:: 0 ~~ c :ea. ..Jz 0 w gg ~~ mO UJ ct a:: a. 

20 

~ I 21 I-

22 -

23 ~ 23.0+-_--+ __ -4--..,;3:;;.;.6~--=36-=+-______ 
6.8 68 

24~ -

25 I 
26 f- -

27 . 

281- R-3 

30~ 

31 '-

32 

33 33.0-t-_--+ __ -f-~O;.;...4~_....;.4_4_-_I 
9.3 93 

34 

35 I 
36f-

37 f-

38 R4 

39 

Boring grouted with cement-bentonite on 9/13/01. 

.-z w 
!Z 
0 
0 
0 
N :z:: 

DESCRIPTION REMARKS 

1-------------20.3 t-EL1157.7 
etA YSTONE; gray; very soft; moderately 

weathered; indistinctly bedded; very closely 

"to closely fractured. RD=OO-100 21.7 r t- EL 1156.3 

LIMESTONE. some thinly interbedded 
claystone: gray and dark gray: very soft to 

hard; slighUy to moderately weathered; 
thinly bedded. RO=00-20; very closely to 

i\. closely fractured, RO= 00-200 24.1 r I- EL 1153.9 

CLAYSTONE; gray; very soft to soft; highly 
weathered; indistinctiy bedded; extremely 
dose to closely fractured, RO=00-900 

.. • 32.4 ~ EL 1145.6 
COAL; black; soft; sDghtly weathered; 

~ indistinctly bedded; extremely close to very / '- EL 1145.0 

I \closely fractured, RO=OO-900 
'-------------33.0 ~ EL 1144.1 
CLAYSTONE; gray; very soft to soft; 
moderately weathered; thinly bedded, RD= 

00-50 ; very closely to closely fractured, RD= 

" ~0-450 f r- EL 1142.5 
I \0.3' - 6mestone at 33.9 
'-------------35.5 

n SHALE, carbonaceous; dark gray and r '- EL 1141.2 

black; soft to medium hard; sfightfy 
weathered: intensely laminated, RD=00-2C,. 

h extremely close to closely fractured, RO Oq;-~ EL 1139.9 

900 j 
'~-----------36.8 
LIMESTONE; gray; hard to very hard; 
~n9htJy weathered; thinly bedded, RD=Oo. 

-

-

-

-

-
. 

-

-



BKR_E (l04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Disposal lnv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

COORDINATES: NORTH: 238708.5 

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

BORING NO. _-=B:......;-3=--_ 
SHEET _3_ OF 11 

DATE: START 8123/01 -

END 8127/01-

O.G. ELEV. 1178.0-

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8127/01 

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 

. . SO NUMBER' 24379-000-0000-inv03 FILE' bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 

Cz 
... --

45 

~~ ~~ 
;= - 0u:- ~ 

[ ~ 
"#. 

~~ z 
·w ..,..J '"': 

>I~ "I~ 
w 

0" .~ > ~ a: ~ LUw !Z 
:t: Zo e:e a:: w c 

~~ 
U l: DESCRIPTION REMARKs ... Wo ~~ 

w 

~ ~ a en en 0 
> ;:, ~ 0 

Q. ~w 0 w 9z o a: ~a: 0 
c ~Q. 0 W gg N 

~~ mO ~ a:: % 
a. 

/ / 
\50; closely-fractured, RD=oo-200 

38.1 . 

CLAYSTONE; gray; very soft to soft; · 
moderately weathered; thinly bedded, RD= 

00-20 ; extremely close to closely fractured, 
~EL1136.0 

I\R 0=0 0-9 00 f 
• 42.0 

f-43.0 2.2 22 ~ UMESTONE; gray; l1ard to very hard; . f f-- EL 1135.2 

10.0 100 sfightfy weathered; thinly bedded. RD=OO-
~ 

20; closely fractured, RD=oo-300 
42.8 

CLAYSTONE: calcareous; gray; very soft, ~EL1133.6 

f- I completely to highly weathered; indistinctly 

bedded: extremely close to closely 

. 
fractured, RD= 00_900 

40 

41 

42 

43 

48 0.4' - fimestone at 44.4 

4 71-
· 

47.5 . f- EL1130.5 

r- R-5 eLA YSTONE, calcareous; gray: medium 

hard; sfightly weathered; thinly to medium 

91-
bedded, RD=00-20; very closely to medium 

fractured, RD= 00-200 

48 

4 

50 I-

5 1 ., · 

52 - · 
... 0.7' - sandy zone at 52.4 ~El.112S.6 

53 1-53.0 2.8 28 
9.6 96 

· 

54 . 

551-

56 .. 

57 t-
57.0 I-EL1121.0 

SHALE; gray, medium hard; slightfy 

58 R-6 
weathered; intensely laminated to very thinly 

bedded, RO=O'll· 50; closely fractured, RO= 

00-250 
591-

59.6 t-EL1118.4 
- ! -

Boring grouted with cement-bentonite on 9/13/01. 

- -
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( 
,. 
! .. 

BKR_E(l04) 
(0210 1 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET _.: ____ BASELINE ______ _ 

COORDINATES: NORTH: 238708.5 

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Dave -Kent DK90RG Track Mount 

BORING NO. 8 .. 3 
SHEET _4_ OF 11 -

DATE: START 8/23/01 -

END 8127/01-

C.G. ELEV. 1178.0-

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" l.O. Split Spoon; NO Core barrel wi H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8/27/01 

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 

S.O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 

Cz 
... -

62 

t:~ ~ - 0u:- !z 
[ ~i ';;!! tiel) 

~-·w ..,~ .>- ~ zt:. 0 W 
o~ 00. >- ~ffi ~ Ww UJ t- !z 

j: 20 a~ ~ 

~~ 
0 %: DeSCRIPTION REMARKS 

w C> c UJ 

~ 
0 

0. ~M ::< > 00 0 :J 0 

W 0° 0 ~(J a:: 
~a:: 0 

c ~a. ..JZ (J w 
8~ 

N 

~~ mO w ~ :c a: a. 

I I 
eLA YSTONE, calcareous; gray, medium 

hard to soft; sightfy Weathered; thinly 

f- bedded, RD=oo-50: dosely to medium -
fractured. RD=OO-40O; 

,.. · 

60 

61 

. · 
62.5 f-EL1115.5 

.63.0 2.7 27 eLA YSTONE; red moWed gray to gray 

6.9 99 mottled dark gray; soft; sfighUy to 

4 
moderately weathered; thinly bedded, RD= -
00 -50 ; very close to closely fractured. RD= 

00 -900 

~ 

63 

6 

65 · 

66 

R·7 

67 . -

6 8 

6 9 · 
· 

7 01-70.0 0.0 0 
3.0 100 

-
70.4 ~EL1107.6 

1 • / / 
SANDSTONE, very fine to fine grained; 

gray; medium hard to hard; slighUy 
R~ weathered to fresh; very thinly to thinly 

n · bedded, RD=OO·20; closely to widely 

.. • fractured, RD=00:'100 

73 1-73.0 2.5 83 

7 

10.0 100 

74 -

75 

76 

77 -
78 R-9 

79 f-

- ! -
Boring grouted with cement-bentonite on 9/13/01. 

- -
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80 

81 

82 

83 

8 5 

8 6 

8 7 

88 

8 9 

90 

9 1 

BKR E (L04) 
(02101 Baker) 

ENGINEERS FJELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET BASELINE ______ _ 

BORING NO. _--.;;B;;...-....;;3~_ 
SHEET _5_ OF 11 
DATE: START 8123/01 -

END 8127/01-

COORDINATES: NORTH: 238708.5 EAST: 1262042.0 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _-.::J:.:o:.:.:h.:.:.n.:.:.:..:::=~:...;..:..:~~ngoa.:l.:.:.;ne~e::.:n:.!..!n~9 __ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

O.G. ELEV. 1178.0-

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8127/01-

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 -

S 0 NUMBER· 24379-000-0000-inV03 FILE· bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)· 0 . . --Qz ... 
to:: ~ 

ii' 
0_ 

[ ~~ .- ti~ ~ ~ "": ;I~ ·w IO~ zt:. 

~I~ 
w 

00:: "a.. >- ~ a: ~ Ww !z 
~ 

Zo ~:i a: w c 
t~ DESCRIPTION REMARKS w Q (I) en 0 Wo ;:-:( > ~ a :l ~ u ~iiJ ocn 0 a w ex: o ex: ~a: ~ c :ED.. ..Jz 0 w 00 

~l: mO w a: :c ex: 2'-

/ / -

f-

83.0 9.4 94 
9.7 97 

- · 

- · 
· -

- R-10 -

· 

-
- • -

92f- - -
~ . . 

93 93.0 9.1 91 
93.0 f-EL108S.0 10.0 100 

SILTSTONE and intensely laminated to 

94 - verj thinly interbedded SANDSTONE, very 
fine grained. some carbonaceous 

95 · laminations; gray and dark gray; medium 
hard to hard; s&ghUy weathered; intensely 
laminated to very thinly bedded, RD=Oo- 20· 

96f- closely to widely fractured, RD=oo-100 

97 · 

98 R-11 

99 r- · 

Boring grouted with cement-bentonite on 9/13/01. -

-



r· 
r 

100 

101 

102 

10 3 

104 

105 

BKR_E (L04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET BASELINE ______ _ 

BORING NO. _--=B~--=3:..-._ 
SHEET _6_ OF 11 

DATE: START 8/23/01 -
END 8127/01-

COORDINATES: NORTH: 238708.5 EAST: 1262042.0 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _...;:J;..:;o.:...:;hn:...:....:..:;:..=.=.:..:.:..:.:::::...:~.::...::::::..:.ngo:z..:l.:..:;ne:::.::e~n~n~~ __ 

EQUIPMENT USED Dave -Kent OK90RG Track Mount 

DRILLING METHODS 3-1/4"1.0. H.S. Augers; 1-318"1.0. Split Spoon; NQ Core barrel wi H20 

O.G. ELEV. 1178.0-

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8(27/0'-

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 915/01 -

S O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0-. ---.. -Cz 
lic: ~ - 0_ 

!z z:» ~ ... IL 

~ e:(a: !!:. . 
~~ 'w "'~ -:):'" ": 

~ 
W 

~ 00:: -0.. > ~ffi ~ Ww w !z zo ~~ a: u 
~ we:( w c> c o..~ w 

~ 
0 DESCRIPTION REMARKS 

a.. ~M 3:CI) ~ 00 ~ ti> :J U 
w 9z a:o ~a: 0 C ~o.. 0 w 

2~ 
N 

~~ m O w a: :z: 0:: 

I I 
100.4 I'- EL 1 OTT.6 

SHAlE, carbonaceous, calcareous; dark 

gray and black; medium hard to hard; 

slighUy weathered; intensely laminated to 
- very thinly bedded, RO=Oo- 20 ; closely to 

widely fractured, RD=oo-100 
. 

j03.0 9.6 96 
10.0 100 · 

· · 
~ - -

(~ 106 · 

10 7~ · 

10 8 R-12 · 

10 9 I · 

11 O~ -
110.7 '-EL1067.3 

1 ~ · .. 
LIMESTONE; gray: hard to very hard; · 

. sfightly weathered to fresh; thinly bedded. 
12 · RD=oo-20 ; closely to YtideJy fractured, RD= 

... • 0.0-100 
13 113.0 9.4 94 

11 

10.0 100 

14 ~ 

15 r- / 16 r- -
17 --
18 R·13 -
19 · 118.9 

CLAYSTONE, calcareous; gray; soft; 
I-EL1OS9.1 

Boring grouted with cement-bentonite on 9/13/01. 
moderately weatherec;t: thinly bedded, RD= ~ -

. 
-



BKR_E (\.04) 

(02101 Baker) 

BORING NO. B-3 
--...;.....;~-

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. SHEET _7_ OF 11 

LOCATION: Richhill Township 
DATE: START 8123/01 

STATION OFFSET BASELlNE=:..-______ END 8127101-

COORDINATES: NORTH: 238708.5 EAST: 1262042.0 O.G. ELEV_ 1178.0-
: 

ENGINEERS FIELD BORING LOG 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _....:J:.::o~hn~:.:::c=an.;,.;..le~..;..;n=a.;;;....,;;;;;.;..:.ngoiCl.:.:.ne:::.:e:!,;n~n~g __ 

EQUIPMENT USED Davey-Kent OK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.B. Augers; 1-3/8" 1.0. Split Spoon; NO Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8127/01 

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: . 9/5/01 

S 0 NUMBER- 24379-000-0000-inv03 FILE- bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)- 0 

123 

- --
Cz 

.... 
t:a: [ - 0_ 

~ ~~ ;J:. Iii~ ...: ~; 
~ ·w IO~ >- ii zt:. 0 t!! 

0!X -a.. ~ffi Ww en ... 
Zo e:e 0: ~ U x z REMARKS 

t ~M ~~ 
w C> C t:i en 

~ 
0 DESCRIPTION 

> 00 a :J u 
w 9z 0 !xu ~ ~~ 0 
c :ea.. 0 

~ Uo ('of 

~~ mO ~ OI- l: 
D. 

I I 
~O0-20: extremelY ClOse to Closely Tracturedr -El.1057.8 

RO=OO-90o 

r 
120.2 

LIMESTONE and thinly interbedded 
il 

CLAYSTONE. calcareous. little thinly 

interbedded SHALE; gray and dark gray, 

~23.0 5.5 55 
soft to hard; sfighHy weathered; very thinly 

10.0 100 
bedded. RD=Qo-2o; very closely to medium -
fractured, RO=oo-20o 

4f- · 

120 

121 

122 

12 

12 5 
-

12 6 

12 7 

12 8f- · R-14 

129 · 
, 

130 
-

13 1 f- .- -

13 2 · ... 132.5 ~EL1045.5 

33 
133.0 4.5 45 CLAYSTONE. rlttle fimestone nodules: gray, -

10.0 100 medium hard; sflghtly weathered; indistinc~ 

34 f-
bedded; closely to widely fractured, RD=Oo- . 
450 

35 

36 · 

37 

SHALE; gray; medium hard; sfightly 
137.3 r- EL.104D.7 

38 · R-1S weathered; intensely laminated to very thinly 

bedded, RO=00- 20 ; closely to widely 

139 fractured, RD=oo-100 

- ! -
Boring grouted with cement-bentonite on 9/13/01. 

- -



( 

140 

141 

142 

143 

144 

145 

146 

7 14 

148 

14 9 

150 

15 1 

52 

53 

54 

BKR e (LO<I) 
(02lD1 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION.. OFFSET ____ BASELINE ______ _ 

COORDINATES: NORTH: 238708.5 

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Dave -Kent OK90RG Track Mount 

BORING NO. __ 8_ .. 3 ____ _ 

SHEET _8_ OF 11 

DATE: START 8123/01 

END 8127/01-

O.G. ELEV. 1178.0 

DRILLING METHODS 3-1/4"1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8127/01 -

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 

S.O. NUMBER· 24379-000-0000-inV03 FILE' baUey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 
. ---

Cz ... 
;: - 0G:' t ~ 

Z::t ti9i :.l: ticn c(a: !:!:. 
. 

~ dw to-' ~; ~ zC 
~ 

w 
• a.. >- ~ffi ~ Ww 0 !Z zC: ~:e ~ 0 REMARKs 

i= wO ClJc( W c:::' C ~~ en en 0 DESCRIPTION 

Q. ~M ~cn > 00 a ::» ~ u 
w ° a:o a:: )::a: 0 
Q =:D.. -'z 0 &II 

8~ 
cot 

~~ mO ~ a= :a:: 
D.. 

~ - I ! . 

-
~43.0 8.3 83 

8.8 98 
-

I-
-

- -

I-

R-16 
I-

-

- -

-
.. 

., -

152.0 3.6 40 -
1.0 ,- :% R-17 ~~.7 

... . . 
153.0 70 

10.0 100 

551-

56 -

57 -
-

58 - R-18 

159 . 

! 

Boring grouted with cement-bentonite on 9/13/01. 
-

- -



( 

BKR_E (l04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consor - Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

BORING NO. B-3 -----
SHEET _9_ OF 11 

DATE: START 8123/01 -

END 8127/01-

COORDINATES: NORTH: 238708.5 EAST: ____ ..:..12=:.;6~2~04 __ 2_.0~___:_~-

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _..;;.J...;;.oh;..;.;.n.;..;.;,;..=..:;~~.;.,,;;;;...;;.....:::.;.;.n"l.;9RI.:.:.;ne:.::e::.:.n!.!lng:t. __ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

O.G. ELEV. 1178.0-

DRILLING METHODS 3-1/4"1.0. H.S. Augers; 1-3/8"1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8127/01-

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 

S.O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES): 0 -
~ 
W 
Q 

gt: ". ~ I ;i ~ It:... 
w "'w c 
> 8~ a 
o ~o 0:: 

~ ~ 

DESCRIPTION REMARKS 

160~--i-r-1/---t-T--1 -t"-t--t-
+-----_t-------.

I 

161 r-

_ 

1-------------161.3 ~El.1016.7 

162 • 

163 ~63.0 
4.1 41 

10.0 100 

164 

165 t- . 

166 

16 7 

168 R-19 

16 9 r- . 

17 Or 

17 1 fI 

n 

73 173.0 10.0 100 
10.0 100 . 

74 

/ 75 

76,.. 

n'r 

178 R-20 

179 

Boring grouted with cement-bentonite on 9/13/01. 

SANDSTONE. fine grained: gray, hard: 

sfightly weathered; very thinly to thinly 

bedded, RD=OO-5D; medium fractured. 

r\RD=Oo 200 r~EL1015.0 
'--------------163.0 

SHALE: gray: medium hard; slightJy 

N
weathered: intensely laminated to very thin7 r- EL 1014.0 

bedded, RD=Oo- 20; extremely close to 

closely fractured. RD=oo-50 
~-----------t

64.0 

SANDSTONE. fine grained; gray; hard: 

slightly weathered; very thinly to thinly 

1\ ?edded. RD=OO-50; closely to medium r r- EL 1011.5 

I \fractured. RD=0020o 
'------------166.5 

SHALE, sandy, gray; medium hard; sfightfy 

weathered: intensely laminated to very thinly 

bedded, RD=00-2o; cfosely to medium 

fractured, RD=00100 

t-------------170.5 ~EL1007.5 

SANDSTONE. fine grained; gray: medium 

hard; sUghtly weathered; very thinly to thinly 

bedded, RD=OO-50; closely to medium 

fractured. RD=OO-100 

t-------------173.0 -EL1005.0 

SHALE: dark gray, soft to medium hard; 

sfighUy weathered: intensely laminated to 

very thinly bedded, RD=OO-2o; very closely 

to closely fractured, RD=00-450 

1------------176.8 ~ EL 1001.2 

LIMESTONE, argiOaceous; gray; hard to 

medium hard; slightly weathered; thinly 

bedded. RD=QO-20; closely fractured. RD= 

00 -450; sfickensides on fracture surfaces 

-

-

-

-
-



( 

. 180 

181 

182 

183 

184 

18 5 

186 

18 7 

188 

18 9 

190 

19 1 

92 

93 

94 

BKR_E(L04) 
(02101 Balcer) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION OFFSET BASELINE ______ _ 

BORING NO. _~B::;..-...:3=---_ 
SHEET -1Q.... OF' 11 

DATE: START 8123/01 -
END 8127101-

COORDINATES: NORTH: 238708.5 EAST: 1262042.0 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _-=J;..:;.o:..:.:hn.:..:.:.:.=-=~~;.:.:;;.;;;:...=;.n.:.o:l9L:.!.In:.::::e~er~m~gL_ 
EQUIPMENT USED Davey-Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

O.G. ELEV. 1178.0-

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8127/01 

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 

S a NUMBER· 24379-000-0000-inV03 FilE· bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)· 0 . . . -Cz .. 
~~ [ - 0_ 

-:- ~~ ;;te tu~ ~ 
~ ·w >- -=> "': zt:. 0 ~ 00:: IC!~ ~91 ~ Ww en !C 
~ 

Zo S!:e a: 
~~ 

0 z 
DESCRIPTION REMARKS 

~M ~c:( w 0> c en en 0 
> 00 ~ :J ~ 0 

&IJ o~ 0 0::0 ~~ 0 
Q :e~ ·ao 0 

~ 2f! N 

~~ W x a: 

/ 
I 

j 
f- · -. 

182.5 f--EL 995.5 
183.0 4.8 48 CLAYSTONE. calcareous. flttle fimestone 

9.8 98 nodules: gray: medium hard to hard; sfighUy 

!- weathered: thinly bedded. RD=oo-50: vert 
closely to VYideJy fractured. RD=oo-450 -

· -

-

· . 

167.7 ~EL990.3 
R-21 SHAlE: gray; medium hard: slighUy 

weathered; intensely laminated to very thinly 
- bedded. RD=Oo.. 20 ; closely to widely 

fractured. RD=00-100 
f- -

- -

- -... . . 
193.0 8.8 88 

7.0 100 

95 ~ 

96 r- · 
R-22 

97 
-

98 ~ 

99 · 
- ! -

Boring grouted with cement-bentonite on 9/13/01. 

. 
-



( 

BKR_E (L04) 
(02101 Balcer) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol· Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFfSET BASELINE ______ _ 

BORING NO. 8 .. 3 
---=;;-..,:~~ 

SHEET -1L OF 11 
DATE: START 8123/01 

END 8127/01 

COORDlNATES: NORTH: 238708.5 EAST: 1262042.0 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _....;:J;...;;;.o.;.;.;hn;..;....:.;.::..:;.:;.:~;.:;...;..;.;..:;.;:~n~gl:.!.m:.::.e.::!er.!!.m!::l9 __ _ 

EQUIPMENT USED DaveY·Kent OK90RG Track Mount 

DRILLING METHODS 3·1/4" 1.0. H.S. Augers; 1-3/8"1.0. Split Spoon; NQ Core barrel wi H20 

O.G. ELEV. 1178.0-

CASING: SIZE: DEPTH: WATER: DEPTH: 25.5 TIME: 0 hrs. DATE: 8127/01 

CHECKED BY: DATE: DEPTH: 5.9 TIME: 196.0 DATE: 9/5/01 

5.0. NUMBER: 24379-000-0000-inv03 FILE: bailev NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 -Oz ... 
":0:: ~ - 0_ 

t-~~ ~ Iu~ 
~ 

u.w ~ .-0; 

;I~ 
z 

'w 10-' >- g zt:.. 0 ~ 0" '0. a: ~ Ww en ~ x Zo S!~ a: w c a.~ 
(,) DESCRJPTlON REMARKS ... Wo U)< w 0 > a en 

~ 
0 

a.. ~iil §0 £) ~ 8 a: Iu> ::» 0 
W ~a: ~ Q ~a.. -,z u 

~ 00 
~l: mO w :I: a: Ol-

D. 

200.0 6.7 \ 9fW ... .0 I I'-~L978.0- T 
End of boring at 200.0 

l-

200 

201 

202 . . 

203 · 

20 41-

205 · -
206 l- . 

20 7 -

208 · 

209 

21 0 -

21 1 · -
2 12 -

.... . . 
2 131- · -
2 14 I- - -

2 15 -
2 16 

2 17 
-

2 18 -
2 19 .. -

~ 

Boring grouted with cement-bentonite on 9/13/01. -
-

-



( 
( 

BKR E (lO4) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE ______ _ 

BORING NO. 8-4 
----.;~~-

SHEET _1_ OF 6 
DATE: START -9-/4-/O-1~~ 

COORDINATES: NORTH: 239538.5 

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Dave -Kent DK90RG Track Mount 

END 9/5/01 
--~:..=..:.--

EAST: _____________ ~12~6~19~1~S~.8 _______ hOL.G~.~E~L~EV~.~~1~2~45=.5~~ 

DRILLERS NAME/COMPANY __ J-o...;,.;h.;...n....;.,;..;..;;~;.;....;.;...,;..;.;..;...;~;...:;;:;n~9L:.:tn..:.::e:.:::e!!nn~QL -
DRILLING METHODS 3-114"1.0. H.S. Augers; 1-3/S" 1.0. Split Spoon; NQ Core barrel w/ H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 3.3 TIME: 0 hrs. DATE: 9/5/01 -

CHECKED BY: DATE: DEPTH: 3.6 TIME: 20 hrs. DATE: 9/6/01 ~ 

S 0 NUMBER: 24379-000-0000-inv03 FILE" bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES). 0 . . --
Cz 

.. 
~ffi 

--:- - 0_ 

~ 
;? ~~ .... :;t: Iu~ !.!::. -:; ·w IO..J --: zt:. g w 
!:. 00:: .Q. >- ~ftl !: Ww '" l-

i: Zo e~ a: 
~~ 

0 x z DeSCRIPTION REMARKs 

~M ~< w c> C en U) 0 
Q. > GO a :::) ~ 

u 
w oU) 0 a:u rr: ~rr: 0 
c :::eo.. ..Jz u w uo N 

~~ mO w a: :c a: Ot-
a. 

o 1 0.9 60 1.0 Silty eLA Y wI Gravel; (cl-ml. a-6); brown 

S-1 2 and orange-brown; moist; soft to stiff; -PL to 

- 1 NPL; stratified, 0.1'-0.2'; gravel is rounded -
1.5 

2 

to subrounded, fine to medium, sandstone 

A-N 
fragments -

3 
3.0 

3 1.1 73 2.0 

S-2 7 
f- - 6 

4.5 
4 

. 

5 
A-N 

-

6t- 6.0 6.0 f- EL.1239.5 
5 1.0 67 Gravelly LEAN CLAY; (eI, a-6); dark gray Too many fragments 

S-3 13 and brown; mOist; medium stiff to very stiff; _ for accurate 
7 - 10 

7.5 PL to +PL; stratified, 0.05'-0.2': gravel is penetrometer reading 

angular to rounded, fine to coarse, on 8-3 

8 - sandstone, shale and s~tstone fragments 
A-N 

9 
9.0 

. 
4 1.5 100 1.0 

8-4 2 
o~ - 5 10.0 f- EL.123S.S -

10.5 Silty CLAY wi Gravel; Cel-ml, 2-6); dark gray; Not enough sample 

1 f- - moist; hard; -PL; homogeneous: gravel is for penetrometer -
A-N angular, fine, shale fragments reading on 5-5 

2 12.0 -
124 S-5 50/0.4 0.1 25 

A-N 
... 

13.0 
13 

13.0 . f- EL.1232.5 -
10.0 100 CLA Y8TONE; gray; very soft to medium 

14 f-
hard; moderately weathered; thinly bedded, . 
RD=oo-50 ; extremely close to closely 

15 
fractured, RD=OO-90o 

. . . 

16 

17 

18 R-1 

19 . -
- -

Boring grouted with cement-bentonite on 9/13/01. 

-
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BKR_E (l04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

BORING NO. B-4 ----=---
SHEET _2_ OF 6 

DATE: START -9-'4-/0-1-

END: 9/5/01 
--.-;;;.:~--

COORDINATES: NORTH: 239538.5 EAST: ____ ...:.:12=.;6;...:1~9...;.,;18;..;..8~ __ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY John nsmeerlng _ 

EQUIPMENT USED Dave -Kent OK90RG Track Mount -....;;.;;.;.:;.;..;~:;.;;.:.;~...;..;.....;;~::.:..;...;;t~~
~_ 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

O.G. ELEV. 1245.5 

CASING: SIZE: :. DEPTH: WATER: DEPTH: 3.3 TIME: 0 hrs. DATE: 9/5/01 

CHECKED BY: DATE: DEPTH: 3.6 TIME: 20 hrs. DATE: 9/6/01 

S.O. NUMBER: 24379-000,()OOO-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 ----
Oz 

"-

tel ~ - o_ 
f-

~~ "$. ti~ ;:: !:.. ;: - z 
'w 10..1 

>I~ 
zt:. 

~I~ 
W 

l!:- Oa: "a. >- !!: ~ L Ww !z 
:z: Zo S!::e ~ w c a.z o ::c DESCRIPTION REMARKS 

w 0 
t: Wo ~c( > Q ~ a ti~ 

II) en 
0 

W ~iil oU) 0 ~ (.) a: ~ct 
::l ~ 0 

c :E~ ..Jz (J w gg N 

~~ mO w ~ :z: 
IX a. 

I I 
20 

21 

22 · · . 

... 23.0 0.0 0 
23 10.0 100 

2 4 

2 5 · · 

2 6 
-

26.7 ~EL.1218.8 

7'r SILTSTONE, sandy, rrtUe very thinly 

interbedded SHAlE; gray: soft to medium 

8 · R-2 hard; s6ghtly weathered; very thinly to thinly 

bedded, RD=OO-20; very closely to medium 

.. fractured, RD= 00-200 

2 

2 

29 

30 'r 
-

3 1 -
3 2'r 

-
... 

33 'r33•O 3.6 36 
10.0 100 

· 
33.5 ~ El.1212.0 

34r- SHALE; gray: medium hard; sfightry 

weathered; intensely laminated to very thinly 

35 · 
bedded, RD=Oo- 20: closely to medium 

fractured, RD=00-200 

36 · 36.1 I- EL.1209.4 

CLAYSTONE; gray; medium hard; sHghtfy 

37 weathered; thinly bedded, RD=OO-20; 

closely to medium fractured, RD=OO-20o -
38r R-3 -
391-

Boring grouted with cement-bentonite on 9/13/01. 
- ! -

- -



40 

41 

42 

43 

44 

45 

46 

4 7 

48 

4 9 

50 

5 1 

52 

53 

54 

55 

56 

57 

58 

59 

BKR_E (1.04) 
(02101 Bakel) 

. ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE ______ _ 

COORDINATES: NORTH: 239538.5 

BORING NO. 8-4 --..;-=---
SHEET _3_ OF 6 
DATE: START -9-~-ro~1---

END 915/01-

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Dave -Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4"1.0. H.S. Au ers· 1-3/8"1.0. S lit Soon· NQ Core barrel wI H20 

EAST: ____ -.:..12::.::6::..:.1.:;,.91.;..,:8;.;..;.8;;..-....___ O.G. ELEV. = 1245.5-

DRILLERS NAM ElCOMPANY __ J_o;..;..h;.;.;n..;;.;..;.;c;.=...;;a;;;.;n~le;..;....;.._na~;;:.;n;..;.;;gl:..:Jn.:::e~e!!nn!.!!gL_ 

CASING: SIZE: DEPTH: WATER: DEPTH: 3.3 TIME: 0 hrs. DATE: 915/01 

CHECKED BY: DATE: DEPTH: 3.6 TIME: 20 hrs. DATE: 9/6/01 

S O. NUMBER" 24379-000-0000-inv03 FILE· bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)" 0 . -02 to. 

"':a: 
-:- - 0_ 

~ j! ~i ... ~ tug; 
"-~ ~ "":' 

~I~ ·w zt:. 

31~ 
w 

~ 0a: "!a. ~ ~ Ww I-
% ~O ~:i: W 0 

t~ 
z 

DESCRIPTION REMARKS ent( W c en en 0 Ii: ~M ~cn > 
~ 

> a 
:) ~ 0 

0 o EX: W 9% 0 ~a: 0 c ~A. 0 W 
g~ 

N 

~~ mO w a: :c a: a. 

I 1 40.5 ~EL1205.0 
SANDSTONE, very fine grained, sUty: gray: 
medium hard to hard: sfightJy weathered; 
very thinly to thinly bedded, RD=OO-50; 
clQsely to medium fractured, RO=oo-100 · 

43.0 6.7 67 
9.7 97 

43.5 ~EL1202.0 
f- SILTSTONE, sandy: gray: medium hard; 

sfightly weathered; very thinly to thinly 
bedded, RO=OO-2o; closely to medium 

· fractured, RO=00-20o 

-

R-4 · 
48.3 t-EL1197.2 

SHALE; gray to red and gray: medium 

hard; sfighUy weathered; intensely laminated 
to very thinly bedded, Rd=oo-20 ; very 
closely to medium fractured, RO=oo-20o -

.. 
I I 

-

.... " 
~53.0 4.3 43 52.7 ~EL1192.8 

9.9 99 SANDSTONE, very fine grained, silty, 

~rbonaceous. calcareous; dark gray. r t-EL1192.0 
black. and gray; medium hard; sHghUy I 
weathered; very thinly bedded, RD= 00_50 

- ery closely to closely fractured, RD=OO-~9c 
. 53.5 

CLAYSTONE; gray, soft; moderately 
weathered; thinly bedded, RD=oo-50; 
extremely close to closely fractured, RD= 

1\°0-900 
56.7! 

~EL1188.8 

SANDSTONE, fine to medium grained, 
R-5 - calcareous; &ght gray, sDghUy weathered to 

fresh; very thinly to thinly bedded, RD=OO-
20 ; closely to widely fractured, RD=oo-100 

! -
Boring grouted with cement-bentonite on 9/13/01. 

-
-



60 

61 

63 

6 4 

65 

6 5 

6 7 

68 

6 9 

7 0 

7 1 

7 2 

73 

74 

75 

76 

n 

78 

79 

BKR_E (LOot) 
(02101 Balcer) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine· Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION .: OFFSET BASELINE 
--------- -------------------

8-4 
6 

9/4/01 -
9/5/01 -

COORDINATES: NORTH: 239538.5 EAST: ____ 1..;.;:2;,;;.6..;..,;19;;....;,1_8._8 ___ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY John ngmeenng_ 

EQUIPMENT USED Dave -Kent DK90RG Track Mount -.....;....~..;.;......O ____ -....~.:.:.:.!.~ 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8"1.0. Split Spoon; NO Core barrel wi H20 

1245.5 -

CASING: SIZE: DEPTH: WATER: DEPTH: 3.3 TIME: 0 hrs. DATE: 9/5/01 

CHECKED BY: DATE: DEPTH: 3.6 TIME: 20 hrs. DATE: 9/6/01 -

5.0. NUMBER: 24379-000-0000-inV03 FILE: bailey NOT ENCOUNTERED 0 INeLiNA TION (DEGREES)· 0 . --
Cz 

... 
"':0: ~ - 0_ 

Z:l ~ IU~ 
... 

~ <0:: ~ 
. z 

·w &L~ ~; ;t zt::. 

"I~ 
w 

!!:.. 00:: ~o.. >- ~ffi :.. Ww !Z 
x Zo ~=: a: 

~~ 
o :z: DESCRIPTION REMARKS 

Ii: w 
~~ 

W C> c U) U) 0 

~M > 00 a :l ~ 0 
w 0 0::0 « ~~ ~ c :ea.. -'z 0 

:J~ mO w &! 00 :c a: Ot-
A. 

~ - I I 
-

. 
62.5 ~EL1183.0 

63.0 6.4 64 SHALE; fight gray to dark gray; medium 

10.0 100 hard: sfighUy weathered: intensely laminated 

-
to very thinly beddded, RD=OO-2o: closely 

to medium fractured, RD=OO-100 -

-

· 

R-6 

-

-

· -
. 

· .... . 
~73.0 8.6 86 ~EL1172.5 

5.6 100 
73.0 

CLAYSTONE; gray; soft; moderately 

- weathered; thinly bedded, RD=00-50: 

~;ooremely close to closely fractured, RD= 1. r-EL1171.3 

00 -450 
..,. 

74.2 ,-1- El.1170.S 

LIMESTONE; gray, hard: sDghtly 

weathered; thinly bedded, RD=00.20; r-EL1169.B 

R-7 closely fractured. RD=oo-10o J 
t 75.0 1 

- COAL; black; medium hard: sfightfy 

weathered; indistinctly bedded: very closel 

· 
~actured, RD=OO-900 

75.7 

etA YSTONE, sandy, carbonaceous; black 

and dark gray, soft to medium hard; sfightfy 

79.6 0.7 11 to moderately weathered; thinly bedded, 

2.9 85 RD=OO·20; very closely to closely fractured, -
Boring grouted with cement-bentonite on 9/13/01. 

- -



BKR_E (lO4) 

(02101 Baker) 
BORING NO. 8-4 

---.;:~~-

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. SHEET --L OF 6 

LOCATION: Richhill Township DATE: START -9-/4-'0-1---

STATION OFFSET BASELINE _______ END 9/5/01 

COORDINATES: NORTH: 239538.5 EAST: 1261918.8 O.G. ELEV. ----.;;12.:..;:4:.:.::S:..!.S--

INSPECTOR (SIGNEO) Mark Martin DRILLERS NAME/COMPANY -....;;J~o.;.:.:hnb~3J15EJZ'I]§~]~n~9.!!.!I~n~ee;r~lni9:} 
EQUIPMENT USED Dave -Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4
n 

1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 3.3 TIME: 0 hrs. DATE: 9/5/01 

CHECKED BY: DATE: DEPTH: 3.6 TIME: 20 hrs. DATE: _ 9/6/01 

S.O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES). 

ENGINEERS FIELD BORING LOG 

-Cz ... 
tf5 ~ - 0_ 

~ ~ ~~ ';Ie 

~~ !!:. -:; 
!:.. ·w '0-1 >- ~ g w 

On: • a.. ~ffi c ~w 
U) !Z x ~o ~::i: a:: u x DESCRIPTION REMARKS w c> c t;~ U) rn 0 

~ ii!M 3:~ > 00 a :J ~ 
(,) 

w oU) ° n:o Q! 
~Q! ~ Q ==a.. .Jz 0 

~ 00 
~~ ra O ~ Ot- x 

D. 

a 

80 

88 

/ I 
RD~O°-450 

-
R-8 

82.2 r-EL1163.3 -

f.83.0 0.8 24 LIMESTONE; gray, hard; sHghtJy 
weathered; thinly bedded, RD=oo.20; :-EL1162.5 5.8 100 
medium fractured, RD=oo-100 

1\0.7' - argiUaceous zone at 83.0 ,f ~EL1161.8 

h 83.7 r r-EL1161.2 
CLAYSTONE; gray, soft; moderately 
weathered; thinly bedded, RD=oo-2o; -
\fxtremely close to very closely fractured, 

R-9 RD=00-300 
84.3 . 

LIMESTONE, argillaceous: gray and dark 
7 gray: hard to very hard; slightly weathered; 

thinly bedded, RO=00-50 ; extremely close 

fo r---... to closely fractured, RO=oo-900 
88.0 r r-EL11S7.5 

88.8 1.3 22 SHALE. frtUe very thinly interbedded 
9 - 4.2 100 LIMESTONE. littfe carbonaceous 

81 

82 

83 

84 

85 

86 

.8 

8 
laminations; gray and black; medium hard 

to hard; s6ghUy weathered; intensely -
laminated to very thinly bedded. RO=Oo. 20 

R-10 very cJose to cJosely fractl:red. RD=OO-400 
1 -

90 

9 

9 2 
.. , . 

93 
93.0 2.0 48 

6.S 93 

94 -

95 -
0.3' - coal at 95.3 f- EL11SO.2 

96 . 
R-11 

-
97 . -

98 '. 

99 0.5' - fimestone at 98.8 f- EL1146.7 

- -
Boring grouted with cement-bentonite on 9/13/01. 

-



( 
\ 

BKR_E (\.04) 
(02.101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine RefuseDisposallnv. 

LOCATION: RichhHl Township 

STATION OFFSET BASELINE ______ -_ 

COORDINATES: NORTH: 239538.5 EAST: 1261918.8 

INSPECTOR (SIGNED) Mark. Martin DRILLERS NAME/COMPANY John 

EaUIPMENT USED Dave -Kent DK90RG Track Mount 

BORING NO. B-4 
---~~ 

SHEET _6_ OF 6 
DATE: START -9-/4'-0-1---

END 915/01-

C.G. ELEV. 1245.5-

ngmeenng _ 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 3.3 TIME: 0 hrs. DATE: 9/5/01 

CHECKED BY: DATE: DEPTH: 3.6 TIME: 20 hrs. DATE: 9/6/01 

5.0. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 . --'- -Qz 

ttffi [ - 0_ 

!z --=- ~~ ";/:. 

~~ ~ dw IO..J -:;:-
~ <o1~ 

w 
'13. ~ ~9i Ww t-za: S!== ~ z 

~ 0 W Q 

~~ 
o % 

0 DESCRIPTION REMARKS 0t( Q> en en 
~~. ~cn > 00 0 

;:) ~ 0 
w 0 a:u a: 0 Q :ea. ..Jz u 

~ 00 N 

:a~ mO w :::c: a: Ot-
a.. 

11oo.u 2.0 29J rv 1.0 "~.5 T 
End of boring at 100.0 

· 

100 

101 · 

102 -
. 

103 · · 

104 · 

105 -

106 r 

10 71'-

108 · 

109 . 

11 0 · -

11 1 I'- · .- · 

1 121'- · · 
.. - . 

13 · · 

14 · 

15 ..: 

16 :- -
17 -

-
18 I- -
19 · 

- ! -Boring grouted with cement-bentonite on 9/13/01. 

- -



BKR_E(104) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Oisposallnv. 

LOCATION: Richhill Township 

STATION: OFFSET ____ BASELINE ______ _ 

BORING NO. B-SA 
SHEET --L OF 8 . 

DATE: START 9/11/01 

END 9112101-

COORDINATES: NORTH: 239905.0 EAST: ____ 1=-=2:.=..61..;.;:5;..:;.8~4 . ...;.,1_~--

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY -----.~=~..;....;..;.~:.:n~9t.:.:.IO.:.:e:.::::;er:.!.!IO~9L_. 

EQUIPMENT USED Davey-Kent OK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; NQ Core barrel wI H20 

O.G. ELEV. 1355.5 

CASING: SIZE: DEPTH: WATER: DEPTH: 36.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 12.0 TIME: 120 DATE: 9/18/01 

S.O. NUMBER: 24379-000-0000-inV03 FILE:· bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 

o 

-
Qz .. 

t-!Et 
'"7' - o_ 

f-
~i t- ..,. tu~ [ u.w ~ -: - Z 

'w ..,-1 >- ~ >I~ 
zt:. 

"I~ ~ 00:: "a.. a:: ;:.;. Ww 
:r: 2:0 ~:E It: W Q D.z o :z: DESCRIPTION REMARKS 

~< w 0 en en 0 ... 
~M > ~ a ~~ u 

A. ~ :;, ~ 
w oU) 0 U 0:: 0 
Q :ea.. ..I z 0 w 8f! "" ~l: coO w a:: x 

It: a.. 

See boring B-5 for descriptions 

. 

2 -
. 

3 r 

4r · 

St- · -

6 

7r-

A-N 

. 

Br- · 

9r .. 
01-

-

1 · • 

12 r · 
' .. . . 

13 r 

14 · 

15 r 15.0 15.0 r-.EL1340.S -. 
8.0 100 SHALE, carbOnaceous, calcareous: black 

16 r-
and dark gray, medium hard; sDghUy -

f\ weathered; intensely laminated, RD=oo..1~ r-EL1339.2 

17r-
very closely to closely fractured, RD=oo-3 

16.3 

- CLAYSTONE; gray: very soft to soft; 

18 
moderately to sRghUy weathered; indistincUy 

bedded; very closely to medium fractured, 

RD=oo-200 
19 R-1 

. 
Boring I.ocated 35' @ 225

0 from boring 8-5, elevation remains the same. Boring grouted with cement-bentonite on 9118/01. -
- -



( 
\ 

BKR E (l04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION OFFSET BASELINE ______ _ 

BORING NO. B"SA 
SHEET - 2 OF 8 

DATE: START 9111101-

END 9112101-

COORDINATES: NORTH: 239905.0 EAST: 1261584.1 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY -~~.;,;;,;.;:;.=~ _____ -=n9;;t.;.rn:.;.:e~e:..:..:n::.!:ng::L......_ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4"1.0. H.S. Augers; NQ Core barrel wI H20 

C.G. ELEV. 1355.5-

CASING: SIZE: DEPTH: WATER: DEPTH: 36.3 TIME: 0 hrs. DATE: 9/13/01 -

CHECKED BY: DATE: DEPTH: 12.0 TIME: 120 DATE: 9/18/01 

SO NUMBER· 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCUNATION (DEGREES)· 0 -
~ 
x: 
I
Q. 
W 
C 

DESCRIPTION REMARKS 

2O~~11~~---t-
---...J 

21 f-

221- • 

23 '-23.0-+-_--f. __ -+----.;O;.;;.;.O~-..;;..0I__-_f 
10.0 100 

24f-

25 

26,.. 

27 . j 

28 ~ R-2 

29 . 

30 

311" I 

32~ . 

33 33.0+-_--I-__ -+-.,....,;;..;3.;;;;..01--.-;30~-_I 
10.0 100 

35 

36f-. • 

37 

38~ 

391-

R-3 

I 

1-------------27.0 f- EL 1328.5 

SANDSTONE, veJY fine to fine grCiined: 

brown: soft to medium hard: moderately 

weathered; very thinly to thinly bedded, 

RD=QO-50; very closely to medium 

fractured, RO=oo-20o 

1------------35.9 ~EL1319.6 
SHALE: gray and dark gray: very soft to 

soft; highly weathered; intensely laminated, 

RO=Oo·SO; extremely close to closely 

fractured. RD=oo-90o 

1-------------39.1 I-EL.1316.4 

etA YSTONE, calcareous; gray: soft to 

- -
Boring located 35' @ 225

0 
from boring 8-5, elevation remains the same. Boring grouted with cement-bentonite on 9/18/01. 

-

· 

· 

-

-

· 



BKR_E(104) 
(0210 1 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol· Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET BASELINE ______ _ 

BORING NO. B-SA 
---.;;;;.-=.:~-

8 
9/11/01 

9/12/01 

COORDINATES: NORTH: 239905.0 EAST: 1261584.1 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY -....:;..;;;.:.:.;.;..:;.;.;..;:;.::::;.;:;;=...;;...;..;.;;;.;;.....::.:.n.:.w9~In:.:::e~er~ln~9~ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

1355.5 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 36.3 TIME: 0 hrs. DATE: 9/13101 

CHECKED BY: DATE: DEPTH: 12.0 TIME: 120 DATE: 9/18/01 

5.0. NUMBER: 24379-000-0000-inv03 FILE: bailev NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 
0 -

Cz 
.. 

Oct [ - 0_ 

~ Z::l ~ Iii~ """=" <0: t:w -: -t: Ow ."..J ~ 
~ zt:. 

<41~ 
w 

00: 00. >- ~ ~ ww ~ e:e 0: x Zo w w C Q..~ o ::z:: 0 DESCRIPTION REMARKS 

ti: w ~< c> en en 

~M > 00 a Iii> :l ~ U 

W 0° 0 Itg a: ~a: 0 
c :eo. ..Jz 0 

~~ mO w II: gg ~ 
II: Q.. 

I I 
mealum nara; sligntryweaffiere<J;lnlnl)'to 

medium bedded. RD=oo-50 ; very closely to 

- medium fractured. RD= 00-450 -
40 

41 

42 I- - ... 

43.0 2.8 28 
43 10.0 . 100 

-

-

45 
-

46 
-

4 7 

I- - R-4 
-

4 9 
-

50 
-

. 
5 1 - . 
5 

51.0 f-- EL 1304.S -
SHALE; gray and brown to gray and 

21-
reddish brown; very soft to soft; moderately 

" . • ~o sRghtly wea~ered; intensely laminated to 

53 53.0 0.0 0 very thinly bedded. RD=OO-20; extremely 

10.0 100 close to medium fractured. RD=oo-90o 

54 ~ -

551- · 

561- · 

57 ~ - -

sal- · R-5 -
59 ~ · 

! -
Boring located 35' @ 225

0 from boring B-5. elevation remains the same. 80ring grouted with cement-bentonite on 9/18/01. 

- -



( 

BKR_E (1.04) 
(02101 8akor) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

BORING NO. B-SA 
SHEET _4_ OF _ 8 

DATE: START 9/11/01-

END 9112101-

COORDINATES: NORTH: 239905.0 EAST: ____ ..!.!12::,::6:...!1:::.;.S8:::..4;,:...1.:-__ _ 

INSPECTOR (SIGNED) Mark Martin DRilLERS NAME/COMPANY -~..;..;.;.:...;.;.;.;:.=.;;;;.;..;.;..;;.~..;.:;.;;~n.:.o:9~ln.:.::e:.::.e!.!nn!.!lgL..._ 

EQUIPMENT USED Dave ·Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4"1.0. H.S. Augers; NQ Core barrel wI H20 

O.G. ElEV. 1355.5 

CASING: SIZE: DEPTH: WATER: DEPTH: 36.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 12.0 TIME: 120 DATE: 9/18/01 

S.O. NUMBER: 24379·000-0000-inv03 FILE' bailev NOT ENCOUNTERED 0 INCUNATION (DEGREES)' 0 --
Oz 

... 
tim ;! - 0_ 

~ 
il 

z:» '$. lUg; <0:: ~ -:):' ·w Ia .... ~ zC 

"I~ 
w 

00: ciD. >- ~ffi ::: Ww l-

i: zo ii;:E a: 
t~ 

o :x: z DESCRJPTION REMARKS 
w 0> Q II) U) 0 

A. ~M 3:< ~ ao a 
:J ~ U 

W oU) 0::0 0:: ~&: 0 
Q ~A. ...Jz U w 00 N 

~~ mO w a: ::c a:: 01-a.. 

· I I 
60 

61 

62 f- . 
· 

63 
63.0 0.0 0 

6 

63.0 f-EL1292.5 
10.0 100 LIMESTONE, argUlaceous; gray; medium 

41-
hard to hard; sfaghUy weathered; thinly 

bedded, RD=00-5o; very closely to medium 

J 

fractured, RD= 00.200 -
65 

6 Sf- I 
7 

66.9 "'- EL.1288.& 

CLAYSTONE, calcareous; gray; medium 

- R-6 
hard; s6ghtly weathered; medium bedded, 

RD=OO-50 ; very erosely to medium -
fractured, RO=00-20o 

9f-

6 

68 

6 

7 Of- · 
69.9 r-EL1285.& -

UMESTONE, argiOaceous; gray; medium 

1 f- • 
hard to hard; s6ghUy weathered; thinly 

"'-EL12B4.S · 
Wedded, RO=O°-20; very cIoseJy to mediu"{ 

bedded, RO=OO. 100; very closely to , 

f- medium bedded, RO=oo-10o I J 

'" . '. 
71.0 

3 73.0 3.5 35 CLAYSTONE, calcareous; gray; very soft to 
· 

10.0 100 medium hard; moderately to sRghtfy 

weathered; thinly bedded, RD=00-20; very 

74 f- closely to medium fractured, RD=oo.30o -

7 

n 

7 

75 · I 
-

76 · 

n 
-

78 · R-7 -
79 · 

! 

Boring located 3S' @ 2250 from boring 8-5, elevation remains the same. Boring grouted with cement.bentonite on 9/18/01. -
- -



( 
[, 

BKR E (1..04) 
(02J01 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

COORDINATES: NORTH: 239905.0 EAST: ____ ..;.;;12=6...;.,15-..,;8;....,;4-'-'.1'---__ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 
nglneenng_ 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; NO Core barrel wi H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 36.3 TIME: 0 hrs. DATE: 9/13/01-

CHECKED BY: DATE: DEPTH: 12.0 TIME: 120 DATE: 9/18/01 

S.O. NUMBER' 24379-000-0000-inv03 FILE' bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 . --Qz ... 
~ - o- J-~i "':a:: ~ tu~ -=- u.w ~ '"":> Z J-

d~ WI'" ~ zt:. ~ 
w 

~ "CL >- ~g] Ww eI) ~ ::J: Zo e~ ~ :.. 
CLZ 0 ::J: DESCRIPTION REMARKS J- w ~c( w 0> Q 
tic( 

en en 0 
a. ~M e; 00 i ::l ~ 0 
W oel) a:u ~~ 0 Q :ED. ..Jz U W uo H 

~f: mO w a! :x: a: ~t-

I I 
0 

I-

80 

81 
0 

81.7 t-EL1273.8 - SANDSTONE. fine grained; brown and 0 ... 
83.0 0.8 8 

gray; medium hard to hard; slightly 

Weathered; thinly bedded, RD=Qo2o; 
10.0 100 

closely to widely fractured, RD=oo-200 

82 

83 

84 

8 5 · 
8 6 -

8 7 · 

88 R-8 

I 
8 91-

1.5' - vertical fracture at 89.1 ~EL1266.4 · 

90 -
9 1 . ., 

· 

9 2 
... o • 

93 f..93.0 5.6 56 
10.0 100 -

94 . · 

951- · 

96 

97 f-

98 R·9 

99 

- -
Boring located 35' @ 2250 

from boring 8-5, elevation remains the same. Boring grouted with cement-bentonite on 9/18/01. 

-



( 

( 

BKR_E (L04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

BORING NO. B-SA 
---.o;..:...:....~ 

8 

COORDINATES: NORTH: 239905.0 EAST: ____ ..!.!12::.:6~1=.:58::..:4:.:..;.1~ __ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY -~..;..;.;..;.,..~:;;.;;.;.;.~...;...;.;.,.;..;...;;...;;::.:n.;,.;gL:..:.rn:.:::e.:::!er~ln!!:i9!.-__ 

EQUIPMENT USED Dave -Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.B. Augers; NO Core barrel wI H20 

9/11/0,-

9/12101 -

1355.5 -

CASING: SIZE: DEPTH: WATER: DEPTH: 36.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 12.0 TIME: 120 DATE: 9/18/01 

S 0 NUMBER" 24379-000-0000-inv03 FILE" bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)" 0 

101 

. . --
Oz 

... 
":0:: ;; - 0_ 

!z 
[ 

Z:J ~ ti~ <0: u.w !:.. ~; 'w 1ft"" -; zt:. 

"I~ 
w 

00: • a.. >- !!:ffi ~ ww !z 
% zo 5!:e 0:: a..~ o :z: DESCRIPTION REMARKs ... ~o CII< w c> c CI) en 0 
Q. §0 > 00 a Iii> ~ ~ 0 
w a..iil 0 ~u a: 

~a: ~ Q :eo. .Jz u 
~ 00 

~i: £00 w x a: 01-a. 

1 1 
~ 

100 

· 

102 . -. 

103.0 10.0 100 
103 9.5 100 

-

104 

10 5~ 
-

106 

7 .... 10 

108 .... 
R-10 -

10 9 
· 

109.7 r-EL1245.8 

0 .... SHALE; gray and dark gray; medium hard; · 
sfightfy weathered; intensely laminated to 

1 .- very thinly bedded, RD=OO-2o; closely to 

medium fractured, RD=OO-100 

11 

11 

12 
112.5 9.5 100 

100 ". 6.5 
13 . 

14 

15 ~ 
115.5 ~EL1240.0 

16 
R-11 UMESTONE, little thinly interbedded 

SHAlE; gray and dark gray: soft to hard; 

17 
sHghUy to moderately weathered; very thinly 

to thinly bedded. RO=oo-2o; very closely to 

medium fractured. RD=00-900 -
18 ':-

11 9 ~ 19.0 2.3 35 
4.0 100 

119.0 ~EL.1236.5 

eLA YSTONE. calcareous, fittle thinly 

J ) interbedded fimestone: dark aray and gray; ! -
Boring located 35' @ 225

0 from boring B-5. elevation remains the same. Boring grouted with cement-bentonite on 9/18/01. 

- -



BKR_E (l04) 
(02101 Bake() 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET ____ -_ BASELINE ______ _ 

COORDINATES: NORTH: 239905.0 EAST: __________ ~12~6~1~58~4~.1~ ___ __ 

BORING NO. B-SA 
-~:....;::.:....:...-

SHEET 7 OF' 8 

DATE: START 9/11101 -

END 9/12/01 

O.G. ELEV. 1355.5 

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Davey·Kent DK90RG Track Mount DRILLERS NAMElCOMPANY -....-.;;;..:.;.,;.;....:.;.:.;:~~~...;....;;;.,;;;...:;:.;.n.:..;;;gl.:.:.ln.:.::e:..::::.e~nn~9L-. 

= DRILLING METHODS 3-1/4" 1.0. H.B. Augers; NO Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 36.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 12.0 TIME: 120 DATE: 9/18/01 

S.O. NUMBER· 24379-000-0000-inv03 FILE· bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)· 0 
. -

Qz .. 
ltD: ~ - 0_ .... 

~~ ~ Iu~ [ ""': ;I~ 
z 

·w ~~ >- I- zt::. 

tll~ ~ 
00: e:1E a: !!: ~ ~ Ww z 

i= ~o "'c( w 
~ 

w C A.z en en 0 DESCRIPTION REMARKS 

Do ~M 3:", > 8 ~ ~~ ::» ~ 0 
w Oz 0 0 
c :=0. ao 0 w uo N 

11(>- w ~ :z: 
en'" 0: 0 .... a.. 

7 7 
solf to nard; slighDY weathered; thinly 

bedded. RD=oo-50 : medium fractured. 

f- - R-12 1\ RD=OO-450 
121.0 f -EL1234.5 

MHALE. carbonaceous; dark gray and '- El.1233.8 

- black: very soft to soft; moderately 
-

~23.0 0.0 0 
weathered; intensely laminated to very thin ~ 

bedded. RD=OO-2o: extremely dose to 
10.0 100 losely fractured, RD=o0900 I 

121.7 

4 - h etA YSTONE. calcareous. flttfe to trace r f-EL1231.5 

120 

121 

122 

123 

12 
thinly interbedded LIMESTONE; gray and 

I- dark gray; medium hard to hard; sfightly -
\~eathered; thinly bedded. RD=oo-50; vet)! 

6 
closely to medium fractured. RD 00-200 

124.0 

SHALE; gray; medium hard; slightly 

7 weathered; intensely Jaminated to very thinly . 

bedded, RD=Oo- 20; very closely to medium 

81- R-13 
fractured, RD=OO-100 

12 

12 

12 

129 

130 f-
-

13 t - -

13 

131.6 f-EL1223.9 

2 . CLAYSTONE; gray; medium hard; sHghUy 

.. . weathered; thinly bedded, RD=oo-20; 

33 133.0 5.5 55 closely to widely fractured. RD=OO-450; 

10.0 100 slickensides on fracture surfaces 

34 

351-

36f-

37 r- -

38 R-14 "-

391-

- ! -
Boring located 35' @ 225

0 
(rom boring 8-5, elevation remains the same. Boring grouted with cement-bentonite on 9/18/01. 

- -



! 
BKR E (lD4) 
(02J01 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol.-Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE _______ _ 

COORDINATES: NORTH: 239905.0 EAST: __ ---. __ ~~12~6~1~58~4~.1~ ____ __ 

BORING NO. B-SA 
SHEET --L OF 8 
DATE: START 9/11/01-

END 9112101-

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Dave -Kent DK90RG Track Mount DRILLERS NAME/COMPANY -~~...:.;.:.;:~.:.;.;..;;.~~~n.:.A:I9~In!.::e:.::.er!..!.!ln~g~ 
O.G. ELEVa 1355.5-

DRILLING METHODS 3-1/4"1.0. H.S. Augers; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 36.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 12.0 TIME: 120 DATE:. 9/18/01 

S.O. NUMBER: 24379.QOO-OOOO-inV03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 . -Oz· - ... - 0_ 

~~ ~o: ~ ~ ti~ .... 
~ 

!!::. . 2 i&.W --:; ·w ",.J >- -- Zt::. 

"I~ 
w 

00: '0. ~ffi :: Ww ~ ~ 
2

0 !i:!:E a:: 
t~ 

o X DESCRIPTION REMARKS .... ~M 
cnc:( w 0> C 

'" '" 0 
> a 0 a. ::'" 0 00 IX: ~~ :l ~ w 9z 0::0 0 c :Eo. 0 w 00 N 

~~ m O w a:: ~ 0: 0 .... 
A. 

- I I 
140 

141 -

142 -. . --.. 
~43.0 0.0 0 143 

7.0 100 -

144 . 

145 ~ -

146 -
R-15 

-
14 7~ 

148 f- 148.1 t-EL1207.4 
SANDSTONE. very fine grained: medium 

9 . hard: sfightly weathered; very thinly to thinly -
bedded, RD=oo·50; medium fractured, 

o ~50.0 1.9 27 RD=00-10o 

14 

15 hEL.1205.5 r 150.0 i 

End of boring at 150.0 

1 • 15 

15 2 ... 
153 f- - . 

54 ~ 

55~ . 

56 f-

571-
-

58 -
591- -

. 
Boring located 35' @ 2250 from boring 9-5. elevation remains the same. Boring grouted with cement-bentonite on 9/18/01. -

- -
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2 

3 

4 

BKR_E (\..04) 
(02101 Balcer) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE ______ _ 

BORING NO. 8-6 
----~~-

SHEET _1_ OF 6 

DATE: START 9/11/01 

END 9112/01-

COORDINATES: NORTH: 240286.8 EAST: ____ ...;.;12::;.;:6;...,;.1..;;.33,;;..;0;.0...3 ___ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _:...:.N.=.:at:.:.:.h.=.:an.:.:.le=-=::.:..:.:.:;.;;..;..::;..;..;..;..;;.;;..=.:.:.;n9i:l!In:.:.:e~e:.!.!n~n9~ 
EQUIPMENT USED CME 45 Track Mount 

O.G. ELEV. 1383.6-

DRILLING METHODS 3-114" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wi H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 79.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 90.0 TIME: 22.5 DATE: 9/14/01 

S 0 NUMBER· 24379-000-0000-inv03 FilE· bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)· 0 . . . 
~ 

Cz ... 
t:ffi ;:: - 0_ 

~ ;:: ~~ ~ tu~ !:. -: ;I~ 'w 1O...l ZC 0 w 
l:!:. 00:: 'D.. > ~ a: ~ ww CI) t- t-
X Zo ~:E 0:: w C 

t~ 
0 x Z 

DESCRIPTION REMARKS w 

~ 
CI) en 0 t- Wo ~-c > ~ a :;, ~ U D.. ~w w oen 0 o 0:: ~a: 0 C ::ED.. -I z 0 W 00 N 

~~ £110 ~ II: Ot- x 
D.. 

5 1.5 100 Gravelly, Silty CLAY; (cl-ml, a-6); brown, tan Too many fragments 
S-1 5 and orange-brown; moist; stiff; -PL; for accurate 

· 6 stratified, 0.05'-0.2': gravel is angular, fine to penetrometer readings 1.5 
coarse, sandstone fragments on S-1. 2. and 3 

· 
A-N 

. 

!- 3.0 
3.0 ~EL1380.6 6 1.5 100 

LEAN CLAY wI Gravel; (d, a-6); brown, tan, 
8-2 6 

and reddIsh brown; moist; very stiff: NPL: 
· 13 

4.5 stratified, 0.1'-0.3·; gravel is angular, fine to 

Sf-
coarse, sandstone, claystone, shale, and 

A-N 6mestone fragments . 

6 
6.0 

4 1.5 100 

S-3 10 
7 10 

7.5 

8 - 8.0 f-EL1375.6 A-N Poorly Graded GRAVEL; (gp, a-1-a); brown description based on 

9 
9.0 ~rd gray; dJy; very dense; homogeneous; auger cuttings and driB_ 

S-4 39 0.6 75 gravel is angular. coarse, 6mestone ' r. ~rate 
9i.~ 5010.3 

~ragments 9.0 [ 
EL1374.6 

0 10. J\-N -EL1373.6 -
10.7 R-1 0.4,/ 57,/" 

GraveDy, SIlty CI AY; (cl-ml, a-6); brown; 
""·'0.0 """"," 0 

11 - • 4.5 90 dry, hard; -PL: gravel is angular, fine to 
.. coarse, sandstone fragments I 

10.0 
12 · SANDSTONE, very fine grained: brown; .. . soft; highly weathered; very thinly bedded, 

13 RD=Qo-2o; extremely close to very closely 
R-2 fractured, RD=Oo- 900 

14 -
14.3 t-EL1369.3 : 

15 - SHALE; brown to gray; very soft to soft; -moderately to highly weathered: intensely 
15.7 0.0 0 laminated, RD=Qo-20: extremely close to 

16 5.0 100 very closely fractured, RD=00-900 -

17 

18 
R-3 

0.4' - fimestone at 18.2 '-EL1365.4 

19 f- 19.0 ~EL.1364.6 
CLAYSTONE: brown; very soft; completely 

weathered; indistinctly bedded;-extremely -Boring grouted with cement-bentonite on 9/14/01. 

-



( 
\, 

BKR_E(L~) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE ______ _ 

COORDINATES: NORTH: 240286.8 EAST: ____ ..!.12=6:..:1:.=.33.=.:0:;.;.3~ __ _ 

BORING NO. 8-6 
--~~-

SHEET _2_ OF 6 

DATE: START 9/11/01 

END 9112/01-

O.G. ELEV. 1383.6-

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY Nathanle nglneenng 

EQUIPMENT USED CME 45 Track Mount ----.~..;;...;.;;.~---..;..;....;;;;.-=.:.:.o::c!..!.~~_ 

DRILLING METHODS 3-1/4"1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon: NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 79.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 90.0 TIME: 22.5 DATE: 9/14/01 

S.O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)- 0 -Cz ... 
t:f5 i! ~ 

0_ ... Z::J tu~ i! <a: !!:.. ~; z 
dw ..,.J -:- zt:.. 0 w 

'=- ° a.. >- ~ffi ~ Ww UJ ... !z zO: e:E a: :z: 
~8 w 0 ~~ 

0 ::c a DESCRIPTION REMARKs ... UJc( C> en 
~ a.. ~rn > 00 f2 ::J 0 

w a..iil 0 a:u ~a: 0 
0 ~a.. .... z U w 00 N 

~~ mO w a: :z: a: 01-
0.. 

20 

20.7 0.0 0 
close fractured, RD=OO:'1BOo 

5.0 100 20.7 ~EL1362.9 
SANDSTONE, fine grained; brown; highly · 

. to moderately weathered; thinly bedded, 

RD=QO-20; very closely to medium 

fractured, RD=oo-900 -

21 

22 

2.0' - vertical fracture wI calcite on fracture 
R-4 surfaces at 20.7 · 23 

2 4 -

S 2 

25.7 3.0 60 
-

2 6 · 5.0 100 

7 2 · 

2 8 
R-S 

29 · -
29.2 . r-EL1354.4 

SILTSTONE: gray and brown: very soft to 

~r0ft; highly weathered; very thinly bedded

l 
r-El.1353.6 -

30.7 3.7 74 RD=oo-20: very closely fractured, RO=Oo-

1 - 5.0 100 900 · 
30.0 

~ SANDSTONE. fine grained; brown to , ~EL13S2.1 
21- brown and gray: medium hard; moderately' 

.. . weathered: thinly bedded, RO=OO-20: 

33 flosely fractured, RD=OO-100 J -R-6 31.5 
SHALE; brown and gray: very soft to soft; 

34 completely to highly weathered; intensely -
laminated to very thinly bedded, RD=00-2o: 

3S extremely close. to very closely fractured, -
35.7 0.5 10 RD=oo-90o 

30 

3 

3 

3S - 5.0 100 1.6' - carbonaceous zone at 35.7 t- EL.1347.9 

37 -
37.3 ~EL.1346.3 

38r LIMESTONE: dark gray to gray: medium 

R-7 hard to'Very hard: moderately to slightly 

weathered; thinly bedded, RD=OO-50 ; very 
39 

I 
close to medium fractured, RD=oo-90o 

- ! -
Boring grouted with cement-bentonite on 9/14/01. 

- -



BKR_E (L04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE ______ _ 

SHEET~ OF 6 
BORING NO. 8 .. 6 

----.;;---.;;--

DATE: START 9/11/01 -

END 9112101-

COORDINATES: NORTH: 240286.8 EAST: ____ ....:.;12::.;:6:..:.1,;:;.;33:;.::O;.;.;.3~ __ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAMEJCOMPANY _N:..;.a;;.;:t~ha=.:n..:.:.;le~;;.;..;.;.:.=....;....;..,;.~:;.;.n..:..,;o9L.:.:.ln.:.::e:.::er~tn~!lL 
EQUIPMENT USED CME 45 Track Mount 

_ 

O.G. ELEV. 1383.6 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 79.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 90.0 TIME: 22.5 DATE: 9/14/01 

5.0. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 
~ 

Cz .. 
tim ;: ~ 

0_ 

!Z ;: ~i !!:. "":' - ti~ 
·w .., ... 

~ >I~ 
zt=. 

01 g w 
~ 00:: 'a. )0-

Il! :s ww t-
e~ 0:: z :J: 20 W W c t~ 

u x 
0 DESCRIPTION REMARKS t- Wu enc( > Q > a en en 
0 a. ~iiJ §UJ 0 a o 0:: ~~ ::J ~ w 0:: M ~ Q ::!Ea. .Jz u uo 

~~ mC w a: :J: 0:: 01-

40 
a. 

40.3 .... EL.1343.3 40.7 1.3 26 
CLA YSTONE, calcareous~ gray, soft to 

l- · 5.0 100 
medium hard; sightly weathered; thinly 
bedded, RD=OO-20; very closely to medium 

I- fractured, RD=00-450 

41 

42 
-

43 
R-8 -

43.3 ~EL.1340.3 

LIMESTONE; gray, hard; moderately to 
r-EL1339.7 · ~~ghUy weathered; thinly bedded, RD=Oo.. f 

20; closely fractured, RD=OO-900 
43.9 -

45.7 2.0 40 CLAYSTONE; brown; soft; moderately 

~7eathered; thinly bedded, RD=OO-50; Very! ~EL1337.9 I- 4.3 100 
crosely to closely fractured, RD=oo-450 

45.7 

~UMESTONE; gray; hard; moderately to -[ I-- EL.1336.9 
71-

s6ghtJy weathered; thinly bedded, RO=Oo-

R-9 2°' closely fractured RD=oo-900 
n ' , r- EL1335.7 46.7 

CtA YSTONE; gray, medium hard: sUghUy 
weathered: thinly bedded, RD=Qo-20; ',. '- EL 1334.9 9 :. . 
\closely fractured, RD= 00_100 

47.9 J 
SO.O 1.3 30 LIMESTONE, sandy: tan to gray; hard; -5.0 100 

s&ghUy weathered; thinly bedded, RD=Oo-

1 · 'II \20; closely fractured, RD=00-100 , I -48.7 
SILTSTONE; brown and orange-brown; 

2'" - soft to medium hard; moderately -
R-10 ~ . weathered; thinly bedded, RO=Oo- 20 : very 

53 closely to closely fractured, RO=00-900 

44 

4S 

4 

48 

4 

50 

5 

5 

-
53.4 ~EL1330.2 

54 SHALE; brown and gray, very soft to soft; 

. highly weathered; intensely laminated to 

55 
55.0 0.0 0 very thinly bedded, RD=oo-20; extremely 

5.0 100 close to closely fractured, RD=oo-900 

56:. 

57 ~ 

R-11 -
58~ · - 58.0 t-EL1325.6 

CtA YSTONE: dark gray, very soft to soft; 

59 highly weathered; thinly bedded, RD=Oo- r t-- EL1324.6 ~~o: extremely dose to closely fractured, 
. RD=00-900 -Boring grouted with cement-bentonite on 9/14/01. 

- -
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BKR_E (LD4) 
(02J01 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consor- Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

COORDINATES: NORTH: 240286.8 EAST: ____ 1.:,.=2:.=.,6..:..;13:.,;::3.,;-.;0.;..;..3 ___ _ 

BORING NO. 8-6 
-----~-

SHEET --1- OF 6 

DATE: START 9/11/01 

END 9/12101 

O.G. ELEV. 1383.6 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY Nathanle nglOeenng 

EQUIPMENT USED CME 45 Track Mount 
--~~.;.;..:..;,.~~~..o.;;..;;~:.oz..:.:.:

=~_ 

DRILLING METHODS 3-1/4"1.0. H.S. Augers; 1-3/8"1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 79.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 90.0 TIME: 22.5 DATE: 9/14/01 

5.0. NUMBER: 24379-000.o000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)· 0 -
[ 
::P: 

ti: w 
c 

60 00.0 

62 -

63 

64 .. 

6 5 
65.0 

66 

6 7 

68 

6 9 

7 0 
70.0 

7 1 . 

7 2 

73 

74 ~ 

75 75.0 

7St-

nr 

78t-

79 

Jl.O _Q 

4.5 90 

R-12 

0.0 0 
5.0 100 

R·13 

0.0 0 
5.0 100 

.-

R-14 

1.5 30 
5.0 100 

R·15 

Boring grouted With cement-bentonite on 9/14/01. 

!z 

~ 
u 
o 
N 

::P: 

DESCRIPTION REMARKs 

~2' - limestone at 58.0 
'------------59.0 

SANDSTONE. very fine grained; brown anc 

tan; medium hard; highly weathered; thinly r ~ EL 1322.1 

' bedded. RD 00-20 ; very closely to cJosely 

~ \fractured. RO=oo-90o J" r- EL 1321.5 

'------------61.5 

SHALE, carbonaceous: black; very soft; 

highly weathered: intensely laminated, RD 

00-20 ; extremely close fractured, RO=Oo-

\!oo 
------------62.1 
LIMESTONE, fittle to trace thinly 

interbedded shale; orange-brown. gray and 

tan; soft to hard: highly to moderately 

weathered: thinly bedded, RD= 00-20; 

extremely close to closely fractured, RD= 

t\ 00-900 f t- EL.1316.6 

'------------67.0 
eLA YSTONE: brown and gray; soft; highly 

to moderately weathered: thinly bedded, 

RD=00-50 extremely close to medium 

fractured, RD=OO-90o 

t-------------70.6 t-EL1313.0 

SANDSTONE, fine grained; brown and tan; 

medium hard to hard: moderately to sfighUy 

weathered; very thinly to thinly bedded, 

RD=OO-20; very closely to medium 

. fractured, RD=oo-90o 

- -
-

· 

· 

· 

-

-



BKR_E (l04) 

(02101 Baker) 
BORING NO. B .. 6 

---.;~~-

PROJECT NAME Consol- Balley Mine Refuse Disposallnv. SHEET _5_ OF 6 

LOCATION: Richhill Township DATE: START 9/11/01 

STATION OFFSET ____ BASELINE _______ ENe 9/12101 

COORDINATES: NORTH: 240286.8 EAST: ____ ..:.:12::.:6:....:1..=.33.;;,.;O;..;...3~___ O.G. ELEV. = 1383.6 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _N~at;.;.;h.;;;.:an;.;.:,l.=.:e ....=.;.r.;.;:.;lm;.;.:,m~...:.;n;.;:;:a-=-=::.:n~91:!.!n~ee:!r!!;IO~9_ 
EQUIPMENT USED CME 45 Track Mount 

DRILLING METHODS 3-1/4" to. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 79.3 TIME: 0 hrs. DATE: 9113101 

CHECKED BY: DATE: DEPTH: 90.0 TIME: 22.5 DATE: 9114101 

S.O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0 

ENGINEERS FIELD BORING LOG 

-Cz .. 
t:a: ;:: - 0_ 

I-Z:J s: lug; ;! C::Ca: !!:. . z 
·w ..,~ --:):" 

ii zt::. 0 w 
!:!:. On: .a. >- ~f5 Ww en l- I-
% Zo ~~ a: ::.; 

~~ 
U % z 

DESCRIPTION REMARKs Ii: ~M ::c::c w C> c en en 0 > 00 ~ =» ~ 0 
w 0° 0 a:u ~~ 0 Q :lEa. ..Jz u 

~ 00 N 

~~ mO w % 

" 01-
a. 

80.0 \ ~:o 5'1J 80 

81 
4.4 88 80.5 ~EL1303.1 

· SHALE; brown to dark gray and black; soft 

to very soft; highly to completely weathered; 

- intensely laminated, RD=00-20; extremely 

close to closely fractured, RD=00-900 · . 
R-16 

82 

83 
4.0' carbonaceous zone at 83.0 ~EL1300.6 

8 4" · 

85 
85.0 0.0 0 

.4.9 98 -
86 · · 

8 7 · 87.0 r-EL1296.6 
R-17 LIMESTONE; gray: hard; slighHy 

~7eathered; thinly bedded, RD=Oo..20; I r-EL1295.9 
f- -

medium fractured, RD=00.100 -
87.7 

9 · etA YSTONE, calcareous: soft to medium · 
hard; slighUy weathered; thinly bedded, 

1-90.0 0.7 14 RD=00·50 ; very closely to medium 
4.9 98 fractured RD=oo-100 

i..... • 90.5 ..... EL1293.1 
1 

., 
~UMESTONE' sandy; fight gray; very har~ f · 

slightly weathered; thinly bedded. RD=Oo. ~EL1292.5 

2 · 20 ; medium fractured, RD=oo-100 
91.1 

R-18 ~ . SHALE; fight gray, soft to medium hard; 

93" · sfighUy weathered; intensely laminated to · 
very thinly bedded, RD=QO-20; very closely 

94 to medium fractured. RD=oo-200 

88 

8 

90 

9 

9 

95 95.0 0.9 18 
4.4 88 

-

96 -
971- · -

R-19 -
98t- - 98.1 ~EL.1285.5 

LIMESTONE; fight gray: very hard; fresh; 
99 • thinly bedded, RD=00-2o: closely to 

medium fractured. RD=oo-100 

- ! -
Boring grouted with cement-bentonite on 9/14/01. 

- -



" 

BKR_E (LOci) 

(02101 Baker) 

BORING NO. B-6 
----.;;~-

PROJECT NAME Consol- Bailey Mine Refuse Oisposallnv. SHEET ~ OF 6 

LOCATION: Richhill Township 
DATE: START 9/11/01 

STATION OFFSET ____ BASELINE _______ END 9112101-

COORDINATES: NORTH: 240286.8 EAST: ____ ...!.:12::.::6~1~33::.:::0:.:.;:.3:...____ O.G. ELEVo: 1383.6 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _.:..:N=at::.:h=.:an:.;.:.le~~~....:...;..;n.=.;a ::"':':.!.lng:t.:,;ln~e:.::e:.!.!n!..!.Jn9L 

EQUIPMENT USED CME 45 Track Mount 

ENGINEERS FIELD BORING LOG 

DRILLING METHODS 3-1/4" 1.0. H.B. Augers; 1-3/8" 1.0. Split Spoon; NO Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 79.3 TIME: 0 hrs. DATE: 9/13/01 

CHECKED BY: DATE: DEPTH: 90.0 TIME: 22.5 DATE: 9/14/01 

SO NUMBER: 24379-000-0000-inv03 FILE· bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES). 0 --
Cz ~ 

tel ~ ~ 
0_ 

~ """:' 
2:» Iu~ <a: !!::. ~;: 

~ d~ 'ft .... ~ zt:. ~ 
w 

0Q. >- ~ffi t.. Ww en ... 
:z: 2

0 ~~ ~ 

~~ 
u z DESCRIPTION REMARKS 

~< 
w c> c en en 0 

Ii: w > 0 u 
~M 00 :» ~ w 0° 0 

a:~ 
a: ~~ 0 

c ~~ 
..Jz 0 N 
mO ~ 

00 % 01-
a. 

100.0 :\ 1.4 \ 2et ~~.O I '~l.t283.6 1 
End of boring at 100.0 

r-

100 

101 
. 

102 I- -

103 I-
-

104 l- . -

105 I-
-

106 - -

10 71-
-

108 

109 -
-

11 0 
. 

11 • -

12 
-

'" 

13 - -

14 
-

15 ~ 
-

16 -

17 -

18 -
119 

-
Borin9 grouted with cement-bentonite on 9/14/01. 

- -



I': 

BKR_E (l04) 
(0210 1 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION .: OFFSET ____ BASELINE ______ _ 

BORING NO. _--...;;;;B_-7=----_ 
SHEET _1_ OF 3 
DATE: START 8127/01 -

END 8/27/01 

COORDINATES: NORTH: 238740.9 EAST: ____ ....!;12::.:6::..!1..:.;06:.:8:.:...4.:....-__ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY -...;:J;..;;0.;.;.hn:..:...:.:.:.=.=..=..:.;.;.;;;.::,.;;....;..:.;:;..;:...::::~n9;:cI!.!.:ne:::.::e~fI!!!nQl:t. __ 

EQUIPMENT USeD Dave -Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon: NQ Core barrel wI H20 

O.G. ELEV. 1199.8 

CASING: SIZE: DEPTH: WATER: DEPTH: 1.5 TIME: Q hrs. DATE: 8127/01 -

CHECKED BY: DATE: DEPTH: 2.8 TIME: 212.8 DATE: 9/5/01 

S.O. NUMBER: 24379-000-0000-inv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES): 0_ --Cz ... 
~a: ;: 0_ 

!z [ ~i ~ ti~ u.~ '=- ""'=; 'w "': zt::. 0 w 
00:: ~A. ~ I!;ffi ::: Ww en t- !z 

i: ~o se~ 

~~ 
0 l: DESCRIPTION REMARKS 

~~ 
w c> c en en 0 

D. ~~ ~ 00 a :::I :i 0 
w gz 0::0 a:: 

~a: 0 c :ED. 0 
~ 00 N 

~~ mO r.! Ot- :r:: 
a.. 

o 

2 

4 1.5 100 Sandy. Silty CLAY wI Gravel; (cl-ml. a-6); Too many fragments 
5-1 4 orange- brown. dark brown and tan to gray for accurate 

r- 6 and dark gray; moist to wet; soft to stiff, penetrometer readings 1.5 
NPL to +PL; stratified. 0.1'-0.3'; gravel is in 5-1. 2, 3, 4,5. and 

i- angular to rounded, fine, sandstone, 6 
A-N . 

siltstone. shafe and coal fragments 
I- 3.0 3 t-EL1195.8 -1 1.5 100 Encountered water at 3.0 

5-2 2 
4~ . 2 -4.5 

5 
A-N -

6 6.0 
2 1.5 100 

5-3 3 
7f- 4 

7.5 

8 . 
A-N 

9 9.0 
9.0 -EL1t90.8 -2 1.5 100 

LEAN eLA Y wI Gravel; (cl, a-6); gray; 
5-4 3 

moist; medium stiff to hard; -PL to +PL; Of- 4 -
10.5 homogeneous: gravel is angular, fine to 

1 
.. coarse, shale and claystone fragments 

A-N 

2 12.0 
13 1.5 100 .. 

S-S 14 
13 ~ 17 

13.5 

14 
A-N 

. 

15 fo 15.0 -15.3 -S-=o 50/0.3 0.0 0 15.3 ~EL1184.5 
5.0 100 CLAYSTONE. sandy, calcareous; gray; soft 

16 f-
to medium hard; moderately to highly 

. 
weathered; thinly bedded, RD=00-50; 

171- extremely close to closely fractured, RD= -
00_900 

18~ 
R-1 0.3' -limestone at 15.3 

19 19.0 f-EL1180.8 
LIMESTONE; gray: hard; slightly 

rf-EL.1180.2 I\weathered: thinly bedded, RD=Qo-2o; -
Boring grouted with cement-bentonite on 9/13/01. 

-
-



B~E(L04) 

(02101 Baker) 
BORING NO. B-7 

--...;.;.......;::....--
PROJECT NAME Consol - Bailey Mine Refuse Disposallnv. SHEET _2_ OF 3 

LOCATION: Richhill Township DATE: START 8/27/01 -

STATION OFFSET BASELINE _______ END 8127/01 

COORDINATES: NORTH: 238740.9 EAST: 1261068.4 C.G. ELEV. 1199.8-
: 

ENGINEERS FIELD BORING LOG 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY __ J_O_hn;..;.,..;.;;.;;.;;..c:;;..a.;;.;.:n_le~..;.;n~a..;;...;:::;;.;,n9~I:.:.:.ne::.:e:.:..n!!.!n:t.9 __ 

EQUIPMENT USED Davey-Kent OK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 1.5 TIME: 0 hrs. DATE: 8/27/01 

CHECKED BY: DATE: DEPTH: 2.8 TIME: 212.8 DATE: 9/5/01 

S.O. NUMBER: 24379-000-0000-inV03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)· 0 

21 

-.. 
Oz .. 

":0: 
""':' - 0_ 

!Z [ 
2:J ... ~ Iii~ c(a: u..w !!:.. ~ 

. 
·w ..,..J 

>I~ zt:. 0 w 
00: ·IL >- g " :: Ww '" ... !z :z:: 2

0 !:!:i 0: w C 

~~ 
() :z:: DESCRIPTION REMARKS ... 

~M "'c:c w Q ~ a '" '" 0 
0. ~U) > a :) ~ u 
w 9z 0 a: o a: ~a: 0 c :Eo. u 

~ 8~ 
N 

~~ mO w :z:: EX: 
0. 

20.3 UA If ,Cfosely-fracturea,RIT=OO:'100 
5.0 100 19.6 

- CLAYSTONE, calcareous; gray; soft to 

medium hard: moderately weathered; very 
thinly to thinly bedded, RO=00-50; 
extremely close to closely fractured. RD= 

1\°0-500 
'12..5 f f-EL11n.3 

. R-2 -
~ UMESTONE; gray; very hard; s6ghUy ! f-EL1176.4 

4f- weathered; thinly bedded, RD=00-20; 
closely fractured, RO 00_100 

23.4 

25.3" 1.3 26 CLAYSTONE, calcareous; gray, medium . 
5.0 100 ~hard to soft; slighUy to moderately f f- EL 1174.6 

weathered: thinly bedded, RD=Oo-so: 
extremely close to closely fractured, RD= 
00-900 

7 . 25.21 
LIMESTONE: gray, hard to very hard: 

8 R-3 sfightly weathered; thinly bedded, RO=Oo-

~50; closely to medium fractured, RD=OO- r -El.1171.7 
200 

28.1 
CLAYSTONE, calcareous: gray: soft to 

t-EL1170.3 ~:edium hard; moderately to slighUy { 
30.3" 3.5 70 weathered; thinly bedded. RD=00-20 ; vertJ -

5.0 100 closely to closely fracturEd, RD= 00-450 'I 
1 f- • 29.5 -

LIMESTONE: gray; hard: slightly 
t- El.1168.4 ~7eathered; thinly bedded, RD=OCl.2o; vesy/ 

32 closely to closely fractured, RD=00-900 
, . ~A 

33 - R-4 CLAYSTONE, calcareous; gray; soft to 
medium hard; slighUy to moderately 

34 
weathered; thinly bedded. RD=oo-50; very .. t\ closely to closely fractured. RD= 00-450 r ~EL116S.8 
N 34.0 t- EL.116S.2 

LIMESTONE; dark gray; hard; slightly r 35 35.3 0.8 16 
weathered; thinly bedded. RD=00-20; veri -

5.0 100 
closely to closely fractured, RD=00-300 J 

36 - 34.6 
h CLAYSTONE; gray; soft to medium hard; 

r-EL1163.3 
37 - moderately to slightty weathered; thinly 

I-EL1162.8 
bedded, RD=Oo-so; very closely to closely 

381- R-S Itractured, RD=oo-50o 
36.5 1 -

COAL: black; soft: snghUy weathered; thin[ 

39 - bedded, Ro=QO-2o: closely fractured, RD~ 
loO-100 j 

37.0 
I- - -I-- -

Boring grouted with cement-bentonite on 9/13/01. 

20 

22 

23 

2 

25 

26 

2 

2 

29 

30 

3 

-



40 

41 

42 

44 

( 
7 

48 

4 9 

50 

5 1 

5 2 

53 

54 

55 

56 

57 

( 
58 

59 

BKR_E(lC4) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE ______ _ 

BORING NO. __ 8_ • ...;;,7 __ 
SHEET _3_ OF 3 

DATE: START 8'27/01 
END 8'27/01 

COORDINATES: NORTH: 238740.9 EAST: ____ 1.:..:2:.:,6.:,.:10:.;:6..;:;;8.:...;.4_---:-:--_ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAMEJCOMPANY __ J;....;.o..;.;,h;.;..n =;;;....;..;.;=;....;...;.._~n91iil,;,71;.;..ne;;;.;:e;.:.:n:.:.:.n.:t.9 __ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

D.G. ELEV. 1199.8 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 1.5 TIME: 0 hrs. DATE: 8/27/01-

CHECKED BY: DATE: DEPTH: 2.8 TIME: 212.8 DATE: 9/5/01 

S.O. NUMBER: 24379-000-0000-lnv03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' 0-----Cz .. -
t:~ ;: - 0_ 

~~ ~ IU~ t-

~ !:.. --:- - Z 
·w ..,~ 

>I~ 
zt:. g w 

on: "a. >- t; ~ ~ Ww U) !z 2
0 e=: ~ 0 :z: :z: w W 0 

~~ 0 DESCRIPTION REMARKS ... w 0< 
~ > a U) U) 

a.. ~M ~'" > ::l ~ 0 
0 o n: W 0 ~n: ° Q :ea. ...1 2 0 W gg N 

~r: m O w ~ :t: n: a.. 
40.3 ~ 0 . (';LA y~ I ONt:; gray to dark gray, son to 

I '" EL.l109.~ -
5.0 100 medium hard; moderately to sfightly 

t- · h weathered; thinly bedded, RD=00-50; very t-EL1158.9 · 
closely to closely fractured, RD= 00-450 

1 ~~ - LIMESTONE; gray, hard; ~Iightly 

R-S h weathered; thinly bedded, RD=00-20 : rEL1157.3 

· ~Iosely fractured, RD=OO-100 · 
40.9 r-EL1156.S 

· CtA YSTONE; gray, soft to medium hard; 
r-EL1155.8 sfightly weathered; thinly bedded, RO=Oo- · 

50; very closely to closely fractured, RD=O rEL11SS.4 

r-4S.l" 0.6 12 1450 -
3.9 83 425 

COAl; black; soft sfightJy weathered; thin! 
t-

bedded, RD=oo-50; closely fractured, RD 
~0-100 

43.3 
h LIMESTONE; gray, hard; sfighUy r-EL1tS2.6 

R-7 weathered; thinly beddded, RD=oo-50; 
· closely fractured, RD=OO-900 ~EL1151.7 -

p.3' -vertical fracture at 44.0 
44.4 -

CtA YSTONE, calcareous, little vert thinly 

SO.O 0.4 9 interbedded UMESTONE; gray and dark 

gray; soft to hard; sfighUy to moderately hEL1149.8 

weathered; very thinly to thinly bedded. 

· • RD=oo-50 ; very closely to closely fracture( , · 
~D=OO-900 

47.2 - LIMESTONE; gray, hard to very hard; -
I ISDghlfy weathered; thinly bedded, RO=Oo-

tlo; dosely fractured. RD=oo-100 
48.1 

CLAYSTONE; gray, soft to medium hard; 
· moderately to sfighUy weathered; thinly 

bedded, RD=OO-20 ; very closely to closely 
fractured, RD=po-900 

SO.O 
End of bOring at 50.0 

· 

· 
-

· -
· 

- ! -
Boring grouted with cement-bentonite on 9/13/01. 

-



( 

( 

-

BKR_E(L04) 
(02l0t Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol - Bailey Mine Refuse Dispo~allnv. 
LOCATION: Richhill Township 

BORING NO. 8-8 
----.;;.;;....,.;~-

SHEET --1- OF 3 
DATE: START Sf29/01-

STATION OFFSET _____ BASELINE ______ _ 

COORDINATES: NORTH: 238719.5 

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED Dave -Kent DK90RG Track Mount 

END S129/01-

EAST: _____________ 1~2~62~3~O~8.~2 ______ ~0T."G~"~E~L~E~V"~n=_~11~6~7.~2==-~ 
DRILLERS NAM ElCOM PANY __ J;..;:o~h;.;.;n...;.;.;.;;=..;;;.;..;.;..;;.;;...;..;;..;.:;.;;~n;..;:9t:.:ln.:.:e:.::e!.!nn~9t.. __ 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 6.5 TIME: 0 hrs. DATE: 8129/01 -

CHECKED BY: DATE: DEPTH: 6.0 TIME: 17.5 DATE: . 8130/01 

S 0 NUMBER" 24379-000-0000-inv03 FILE" bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)" 0 
" --.. -Oz 

t:f5 ~ ~ 
0_ 

!z Z:J ti~ ~ <ta: ~ --:; 
d~ ",..J ~ zt:.. 

~I~ ~ !!:. 'Q. >- ~ffi :.. Ww ::z: 2 0 e~ a: 
~~ 

(,) ::c DESCRIPTION REMARKS .... Wo en<t W c> c en en 0 
~CIJ > 00 ~ :l ~ U Q. ~iil 0 w "M :':0= 0 c :Ea. ... 2 0 C'f 

~r; m O W a: gg :z: rt Q. 

a 

1 

2 1.3 87 Gravelly, Silty CLAY; (cl-ml, a-6); orange-
S-1 2 brown, brown and dark brown; moist; 

- 5 medium stiff: NPL: stratified, 0.1 '-0.3'; grave · 1.5 
1.8 90 is rounded to subrounded, fine to coarse, 

- sandstone 2 
ST-1 

. 
3 

3.5 · 
3.5 t-EL1163.7 5 1.0 67 

Silty, Clayey GRAVEL; (gc-gm, a-2-6); 4t- 3 5-2 orange-brown and brown; loose; moist to 
2 

wet; stratified, 0.2'-0.5'; gravel is rounded to 
5 5.0 

t-- EL 1162.2 -subrounded, fine to coarse, sandstone 
A-N Encountered water at 5.0 

6 6.0 
· 2 1.0 07 

5-3 4 
7 5 

7.5 73 ~ El.1159.9 
7.7 A-:N ~Sllty CLAYwfGravet eel-ml, ~~l; moist t ~EL1159.5 8 4.9 92 

medium stiff to hard;; homogeneous; graY I t-EL1159.2 · 
is angular, fine, shale fragments 

~EL1158.4 9 h 7.7 r · 
LIMESTONE; gray; hard; slighUy 
weathered; thinly bedded, RD=Qo-2o; vert 

Or- r. closely to closely fractured, RD=oo-90o ,.t- EL 1157.2 -
R-1 \0.2' - Claystone at 8.0 I 

11 l- . 8.8 · CLAYSTONE; gray; very soft; highly to 
completely weathered; indistinctly bedded; 

12 extremely close to closely fractured, RD= 
\00-900 

~EL1154.6 
13 13.0 1.0 19 r 1~ -8.7 87 LIMESTONE; gray; hard to very hard; 

~ sfighUy weathered: thinly bedded, RD=OCL 
t-- EL 1153.5 14 50: very closely to cJosely fractured, RD=Oc 2. 

900 
1S l- n 0.4' -ArgiUac.e~us, medium hard zone at 

~EL1152.3 -
\12.6 

13.7 
16 CLAYSTONE, sandy; gray; soft to mediun 

hard: sfighUy to moderately weathered; ver 

17fo. h thinly to thinly bedded, RD=QO-20; 
,. - EL.1150.3 

. I~xtremely close to closely fractured, RD= 
0-900 

18 R-2 14.9 -
LIMESTONE, argillaceous; gray and dart 

19 gray, medium hard to hard; sfightly to 
moderately weathered: thinly bedded, RD 

~ ~0-20: extremely close to closely fractured -
Boring grouted with cement-bentonite on 9/13/01. 

- -



20 

21 

22 

23 

2 4 

2 5 

26 

BKR_E ((.04) 
(0210 t Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION OFFSET _____ BASELINE ______ _ 

BORING NO. 8-8 ----...;;.--
S'HEET _2_ OF 3 

DATE: START 8/29/01 -

END 8129101-

COORDINATES: NORTH: 238719.5 EAST: ____ ..:.:12:;:6=23:;.:0;,.;:;8..:,.=.2::-.-__ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _....;J;....;.o..;.;.hn;..;....,;.;.=~~...;..;....;...;;....,.;;;;;.:.n9~I.:..:..ne::.:e::.!;n:.!.!n~g __ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4"1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

O.G. ELEV. 1167.2-

CASING: SIZE: DEPTH: WATER: DEPTH: 6.5 TIME: 0 hrs. DATE: 8129/01 

CHECKED BY: DATE: DEPTH: 6.0 TIME: 17.5 DATE: 8/30/01-

S 0 NUMBER' 24379-000-0000-inV03 FilE" bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)" 0 
" -

Oz ~ 

"0: ;:: - 0_ .... 
~~ ';t: ti~ '"":" t:w !:. -; 

>1--
z 

~ d~ 
..,..J zt:. ~ 

w 
'Co > ~ IX: ~ Ww '" !z 

:z: zo S!:E 0: W 0 

~~ 
0 x DESCRIPTION REMARKS 

t- ~M ~c( w 0 > a en en 0 

Co ~ ~ 8 a: 
:l ~ 0 

w oCt) 
~~ 0 

0 ~~ 
..JZ 0 W 00 N 
IDO W IX: :J: 

a: 0 .... 
A. 

I 1 
~D=OO-900 

16.9 

CLAYSTONE. calcareous. little thinly · 
interbedded LIMESTONE; very soft to hard; 

· 
moderately to completely weathered; very 

thinly to thinly bedded. RD=oo-20; ., . -

23.0 1.2 12 
extremely close to closely fractured, RD= 

10.0 100 
00_900 · 

23.9 -EL1143.3 · 
~:OAL; black; soft; slighUy weathered; very 

f-EL1142.7 
thinly bedded, RD=OO-20; extremely close f 

· to closely fractured. RD=oo-900 · 
24.5 

- CtA YSTONE; gray; very sort to soft; highly -
to completely weathered; indistinct!y 

2 71- · 
bedded; extremely close to closely 

fractured. RD=oo-90o 
27.5 !-- EL 1139.7 

8 R-3 LIMESTONE; gray; hard; slightly 

~~eathered; thinly bedded, RD=Oo..2o; Very! I-EL1139.0 

closely fractured. RD=oo-900 · 28.2 
h CLAYSTONE: gray, soft; sJight!y to r" t-EL1137.9 

· moderately weathered; very thinly bedded, 
I- EL1137.1 -

RD=OO-2o; very closely to closely fracturec; 

.- RD=oo-90o j 

1 29.3' "':'EL1136.2 · 
h SHALE; gray and dark gray; soft; slightly ..... EL1135.7 

2 weathered; intensely laminated. RD=oo-2( -
~ery dosely to closely fractured. RO=oo-9C 

33.0 0.5 5 
30.1 

LIMESTONE; gray; hard; slightly · 
9.8 98 weathered; thinly bedded. Rd=OO-20; very 

34 closely to closely fractured. RO=oo-900 

~.3· - vertical fracture at 31.0 

2 

29 

30 

3 

3 

33 

31.5 

35 CLAYSTONE. calcareous: gray: very ~oft to 

medium hard; moderately to highly 

36 · 
weathered; very thinly to thinly bedded. 

RD=QO-50; extremely close to closely 

fractured, RD=oo-90o 

37 -

38~ R-4 

39 · 

Boring grouted with cement-bentonite on 9/13/01. 
-

-
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BKR_E (L04) 
(0210 1 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposal Inv. 

LOCATION: Richhill Township 

STATION OFFSET BASELINE ______ _ 

BORING NO. 8-8 
---==::-.:=---

SHEET _3_ OF 3 

DATE: START 8/29/01-

END 8129101-

O.G. ElEV. 1167.2-
COORDINATES: NORTH: 238719.5 EAST: 1262308.2 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY _....;J....;;;0.;.;;hn;.;",.;,;.;~=~~;...;;;;;;.;.n.:,,;;zg..:.:.:ln:.:::.ee.::!r.!!.In~9_ 

EQUIPMENT USED Davey-Kent DK90RG Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 6.5 TIME: 0 hrs. DATE: 8129/01 

CHECKED BY: DATE: DEPTH: 6.0 TIME: 17.5 DATE: 8/30/01 

S.O. NUMBER: 24379-000-0000-inV03 FILE: bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)' a --
Cz ... 

tim ;! ii" 
0_ 

~ 
[ 

Z::t ti~ ~a: !!:. ;:; 'w 1O.J >- -; zt:. ~ ~ 00: • a.. !!:ffi ::: Ww en 
~:E a: 0 

i: Zo w c ~~ 0 DESCRIPTION REMARKs 
Wo ::.c 8~ 

en en 
> a :I ~ 0 

Q. ~iiJ 0'" 0 a: w 0:0 ~&: 0 
c :EQ. ..Jz 0 

~ uo ~ 
~~ mO w a: 0..-a.. 

- I / 
- -

:. .. . 

43.0 0.0 0 43.0 '"- El.1124.2 
7.0 100 SHALE; gray, soft to medium hard; sfighUy 

weathered; intensely laminated to very thinly -
bedded, RD=OO-20; closely fractured, RD= 

00 -200 
- -

SANDSTONE, fine grained, rattle 
45.3 r-EL1121.9 

argiUaceous laminations; gray, medium 

R-5 hard; sfightly weathered; very thinly bedded, 

RD=00-20; closely fractured, RD=OO-200 
-EL1120.0 

...... 
47.2/" 

CLAYSTONE, calcareous: gray; medium 

- f- EL1119.2 -
~~ard; slightly weathered; thinly bedded, f 

RD=OO-50; closely fractured, RD=oo-200 

91- ~ 
48.0 

4 
. 

SHALE; gray: soft to medium hard; sRghtly 

SO.O 1.9 27 weathered; intensely laminated to very thinly 
hEl.1117.2 

bedded, RD=QO=50; very dosely to closely r 

\ fractured, RO=oo-300 
SO.o I 

1 - ., . 
End of boring at 50.0 

50 

5 

5 2 .. 
53 

-

54 
-

55 . -

56 

51 -

58 -

59 

- ! -
Boring grouted with cement-bentonite on 9/13/01. 

. 
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BKR_E(l04} 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Conso) - Bailey Mine Refuse Disposal Inv. -

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

COORDINATES: NORTH: 238850.6 

SHEET _1_ OF 2 

DATE: START 8124/01 -

END 8124/01-

BORING NO. B-10 
---=:;,....,.,,::..::....-

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED CME 45 Track Mount 

EAST: ____ 1.!.!2:.::::6.=.:38~1:..;;.O:..;;..5____ O.G. ELEV.: 1138.3-

DRILLERS NAME/COMPANY _:..;N.=.;at::.:h=an:.:.:l.=.:e:.....=.:~;.;..;.;..;..;.r.;.;;;la~::.:n~9!!.:In:.!:e~er~ln~gL 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wi H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 15.0 TIME: 0 hrs. DATE: 8124/01 

CHECKED BY: DATE: DEPTH: 17.0 TIME: 500 DATE: 9/14/01 

S O. NUMBER: 24379-000-0000-inV03 FILE' bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES)" 0 -Cz ... 
00:: ~ - 0_ 

t-~i ~ t;~ ;; t:w '=- ;:!>" z Ow to..J "': zt::. 0 w 
!:. 0D::: 0Q. > 

~9i ~ ww (I) t- !Z ::c Zo ~~ a: 
~~ 

0 :J: DESCRIPTION REMARKS ~< w C> c en en 0 t- ~M > a 0 0. 0U) 0 00 a:: ::. ~ w 
D:::fd ~D::: 0 C ~a. -'z 0 gg N 

~~ mO w It :s: a: 
0. 

2 1.5 100 Sandy, Silty CLAY wI Gravel; (cJ-ml, a-6); Too many fragments 
8-1 2 brown, orange-brown and gray; moist; for accurate 

· 3 medium stiff to stiff; +Pl; stratified, 0.1'.0.3'; penetrometer readings 1.5 
gravel is angular, fine to coarse, coal, in 5-1 to 5-8 

f- sandstone, and shale fragments 
A-N · 

3.0 
5 1.5 100 · 

8-2 5 
· 4 

4.5 · 

5~ · A-N -
6 6.0 

6.0 . ~EL1132.3 6 1.5 100 
Silty CLAY wI Gravel; (cl-ml, a-6); gray and 

8-3 8 
brown; moist to wet; medium stiff to hard; 7 6 
+PL; stratified, 0.1'''().3'; gravel is rounded, 7.5 
fine to coarse, sandstone, siltstone and 

8 shale -A-N 

9 f. 9.0 
2 1.5 100 

S-4 3 
0 4 -

10.5 

1 · --A-N -

1 2 12.0 
3 1.5 100 · 

2 
.. 

5-5 
13 5 -

13.5 

14 
A-N -

15 15.0 
~El.1123.3 -3 1.5 100 Encountered water at 15.0 

8-6 5 
16 8 

16.5 

17 
A-N 

18 18.0 
6 1.5 100 -

5-7 8 
19 · 5 

19.5 . 
- -

Boring grouted with cement-bentonite on 9/14/01. . 

-
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BKR_E(l04) 
(02101 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

BORING NO. B .. 10 
SHEET _2_ OF _ 2 

DATE: START 8124/01 -

COORDINATES: NORTH: 238850.6 

INSPECTOR (SIGNED) Mark Martin 

EQUIPMENT USED CME 45 Track Mount 

DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" to. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 15.0 TIME: 0 hrs. DATE: 8124/01 

CHECKED BY: DATE: DEPTH: 17.0 TIME: 500 DATE: 9/14/01 

S.O. NUMBER: 24379-000-0000-inv03 FILE· bailey NOT ENCOUNTERED 0 INCLINATION (DEGREES). 0 

END 8124/01 

EAST: ____ .-;1.:.;26;;.;;3;...::;8..:..10~ . .;;..5____ O.G. ELEV. 1138.3 

DRILLERS NAME/COM PANY ----.;N:..:.:a::.:.th:..:.;:a!:n~,eigf.5If[EIEf;~]~n~91~n~e;:eEn;nll.9=_:J 

. --
Cz 

.. 
t:ffi .,.: - o_ 

J-
~~ ~ ... u. 

;.! !6. ~; 
WCll Z 

·w to..J -;- zt:. 0 w 
~ 00:: • A., ~ ~m ~ Ww CI) ... ~ 
~ ~o e:E 

~~ 
0 % DESCRIPTION REMARKs 

~c( w Q> a en II) 0 
Q. EM > 00 a :l ~ 

U 
W 0° 0 a:u « ~« ~ Q :ED. ..Jz 0 w UO 

~~ mO w « :z: 
~ OJ-

a. 

A-N 

t-21 .O 
11 1.5 100 

· 

5-8 21 

22.5 
47 · . 

225 I-EL1115.8 
4.7 94 ~ UMESTONE; gray; hard; moderately f ' auger refusal at 22.5 

weathered; thinly bedded, RD=OO-2o; EL.1115.3 

t-
closely fractured, RD 00-100:: 

23.0 · 
SHAlE; gray to dark gray: soft; moderately 

R-1 weathered; intensely laminated to very thinly 

~:' RD=OO-5
o
; extremely close to ! I-EL1113.0 

t-
closely fractured, RD=oo-90o 

0.5' carbonaceous zone at 24.8' 

~ ~~r I- EL.1111.7 
UMESTONE; gray and dark gray: hard; 

27.5 0.0 0 slightly weathered: thinly bedded, RD=Oo-
4L.l110.8 

50; closely fractured, RO=OO-90o r 

O. T vertical fracture at 25.9' . J 

26.6 

t-
CLAYSTONE; gray; soft; sfightlyweathered 

very thinly to thinly bedded. RD=OO-50; vel) 

closely to dosely fractured. RD=oo-450 
27.5 · 

End of boring at 27.5 

-
3 2t- .-
3 3 

..! 

34 - · 

35 
. 

36 

37 -
38 -
39 

- ! -
BOring grouted with cement-bentonite on 9/14/01. 

- -



BKR_E (l04) 

(02101 Baker) 
BORING NO. B-11 

PROJECT NAME Consol- Bailey Mine Refuse Oisposallnv. SHEET _2_ OF 2 

LOCATION: Richhill Township DATE: START 8123/01-

STATION OFFSET ____ BASELINE _______ END 8124/01-

COORDINATES: NORTH: 238516.0 EAST: ____ 1!!:2:.::;63:::2::2..:,:1 . .:.-7____ O.G. ELEV. = ,1144.8 -

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY Nathame na nSIneennL 

EQUIPMENT USED CME 45 Track Mount --.;;..;..;;.;.::;..;.;;.;.;~,;:;;.;...;.;.~;;.....;.,.;....;;;;.;;;..:~!.!.!.!!:!:.!.!!.~ 

DRILLING METHODS 3-114"1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NQ Core barrel wI H20 

CASING: SIZE: DEPTH: WATER: DEPTH: 5.0 TIME: DATE: 8124/01 -

CHECKED BY: DATE: DEPTH: 1.0 TIME: 0 hrs. CATE: 8124/01 

S.O NUMBER: 24379-000-0000-inv03 FilE' bailev NOT ENCOUNTERED 0 INCLINATION (DEGREES)' a 

ENGINEERS FIELD BORING LOG 

. . . --Qz .. 
Ita: ;! - 0_ 

!z [ ~~ ~ ti~ 
IO~ !:. -: >1- zt:. 

l11~ 
w ·w >- ~ !Z o~ • a.. a:: ::: Ww 

i= Zo e:s a:: W Q 

t~ DESCRIPTION REMARKS ~c( w 
~ 

II) II) 0 

~M > > 0 U CL o a:: ::J ~ W 0(1) 0 0 ~a::: 0 Q ~CL .... z u 
~ (,)0 £ ~~ m O w a:: Ol-

D.. 

II I 20 

21 
21.0 0.0 0 

3.8 95 

22 l- . 

23 I- R-4 
23.4 f-- EL.1121.4 

41- COAl; black: soft; sUghtly weathered; thinly 

~~dded. R[)=oo"20 ; extremely close to I ..... EL1120.7 

1-25.0 0.0 0 closely fractured. RD=OO-900 
~L1119.8 5 24.1 r 

SHALE: carbonaceous; dark gray, soft; 

. slightly weathered; intensely laminated. RD: 
00-20 ; very closely to closely fractured. RD 
200-250 

71- -

2 

2 

26 

2 
End of boring at 25.0 

25.0 

28 -

29 l-

30 I- -
3 1 . .. . 

3 2~ -
., 

33~ -

34 - -

35 -

36r-

37 
-

38 '" 

39 ~ 

- 1 -
BOring grouted with cement-bentonite on 9/14/01. 

-
-
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BKR_E (lD4) 
(02/0 1 Baker) 

ENGINEERS FIELD BORING LOG 

PROJECT NAME Consol- Bailey Mine Refuse Disposallnv. 

LOCATION: Richhill Township 

STATION OFFSET ____ BASELINE ______ _ 

BORING NO. 8-11 ----:..-=---
SHEET ---1- OF 2 

DATE: START 8/23/01 -

END 8/24/01-

COORDINATES: NORTH: 238516.0 EAST: ____ ...;.;12::.;6~3~22;.;;..1;..;...7 ___ _ 

INSPECTOR (SIGNED) Mark Martin DRILLERS NAME/COMPANY Nathanle nglOeenng_ 

eQUIPMENT USED CME 45 Track Mount 
-';"';";;;';~~"':;;"';"~'-""';"";"";;;';;;"';::;;

~~~L 

'DRILLING METHODS 3-1/4" 1.0. H.S. Augers; 1-3/8" 1.0. Split Spoon; NO Core barrel wI H20 

O.G. ELEV. 1144.8 

CASING: SIZE: DEPTH: WATER: DEPTH: 5.0 TIME: DATE: 8124/01 

CHECKED BY: DATE: DEPTH: 1.0 TIME: 0 hrs. DATE: 8124/01 

s.o. NUMBER: 24379-000..Q000-inV03 FILE· bailey NOT ENCOUNTERED 0 INCUNATION (DEGREES)· 0 

o 

-------
Qz .... 

t:f5 
-:- it 

0_ 

~ -:- ~~ 
.... tu~ ~ j:!> ~ ·w 10...1 ~ zt:. g w 

00: .0.. >- !!:ffi :.. Ww CI) ~ 
:z: Zo e:; 0: 

~~ 
0 :c DESCRIPTION REMARKs 

ti: ~M 
(IJ~ w 

8~ 
0 (I) en 0 

~U) > a ~ ~ 0 
w 0 0:0 r£ 

~a: 0 
Q ::eo.. ... z u w gg N 

~~ mO w 0: % a: a. 

1 1.5 100 1.0 SILT; (ml, a~); brown; moist; medium stiff; 

5-1 3 +P~ homogeneous 

1.5 
3 

2 
1.4 93 1.25 

ST-1 

3 3.0 
1.7 85 3.25 

4 ST-2 4.0 ~EL1140.8 · 
Silty CLAY wI Gravel; (cl-ml, a-6); brown, 

5 t- 5.0 dark brown and orange-brown; moist; 
~EL1139.8 · 

A·N 
medium stiff: +PI; stratified, 0.1'-0.3': gravel 

6 
6.0 is angular, fine to medium, sandstone and 

WOR 1.5 100 0.5 siltstone fragments · 
0 

Encountered water at 5.0' 
5-2 

7t- · 7 
7.5 

8!- 8.0 A-N 
2.7 90 

8.0 ~EL1136.8 · 

/ I 
UMESTONE; gray: hard to very hard; auger refusal at B.O· 

9!-
sRghtfy weathered; thinly bedded, RD=Oo. · 

R·1 
r\ 20 ; very closely to closely fractured, RD=Oo 

~EL.1135.4 

20 { 

0 ~ 9.4 
-

CLAYSTONE; calcareous; gray; very soft; r ~ EL1134.6 

1 11.0 ~ 
1.1 37 highly weathered; indistincUy bedded; 

5.0 100 extremely close to very closely fractured. 

2 
~D=OO-900 

10.2
l -

UME.STONE; littte very thinly to thinly 

13 
Interbedded shale; gray and dark gray; -

R-2 
medium hard to very hard; sfightly 

Weathered; very thinly to thinly bedded, 

14 - RD=oo-20; very closely to medium -
fractured, RD=OO-450 

15 · 
-

16 16.0 2.6 52 
4.5 90 

17 17.0 :- EL.1127.8 

CLAYSTONE; gray and dark gray; very soft 

18 - to soft; moderately to sfightly weathered; 

R·3 
very thinly to thinly bedded, RD=OO·50; very 

close to closely fractured, RO=OO-450 

19 · 0.3' zone of 6mestone at 1 B.7' 

Boring grouted with cement-bentonite on 9/14/01. 
-
-



N 39° 55' 45· 

---- Fracture Traces 

.. Coal Contours - Pittsburgh # 8 
Coal Seam 

)>--- Mine Openings 

eo' Geotechnical Test Borings 
See Module 8 - Attachment 1 for Boring Logs 

MB85-t Corehole Locations 

- - - lines of Cross Section 

--- Proposed Boundary line 

1000' Perimeter 

From WIND RIDGE and ROGERSVILLE, PA USGS 7.5 Minute Quadrangle Map 

EXHIBIT 8.2B - HYDROLOGIC DATA MAP 
CONSOL PENNSYLVANIA COAL COMPANY 

PROPOSED BAILEY CENTRAL MINE COMPLEX 
COAL REFUSE DISPOSAL FACIliTY 

RICHHILL TO~SHIP, GREENE COUNTY, PA 

o 2000' 

W 80022' 05· 

58' 40· 

MARCH 15, 2002 



W 81)- 2S' 20" 

N 39- 58' 40" 

N 39- SS' 4S' 

W8I)- 25' 20" 

o Background Monitoring Points 
for Proposed New CRDA 

.... Hydrologic Monitoring Plan 
Life of Mine Points - See Form a.6A 

• Additional Monitoring Points in Stream 
Valleys More Than 1000 Feet Outside of 
Proposed New CRDA 

• Monitoring Points - Evaluation 
of Existing CRDA 

---- Proposed Boundary Line 

- 1000' Perimeter 

from WIND RIDGE and ROGERSVIllE, PA USGS 7.5 Minute Quadrangle Map 
PWS 

Borehole 

EXHIBIT S.2A - HYDROLOGIC DATA MAP 
CONSOL PENNSYLVANIA COAL COMPANY 

PROPOSED BAILEY CENTRAL MINE COMPLEX 
COAL REFUSE DISPOSAL FACILITY 

RICHHILL TOWNSHIP, GREENE COUNTY, PA 

o 2000' 

Prepared by: 

M.Q~Q!1Y 

MARCH 12, 2002 

39- 55' 4S" 



5600-PM-MR0324 Rev. 412001 

Module 9: Operations Maps - Surface Mining Activity Sites 

9.1 Operations Map(s) 

a) Coverage. Provide a separate map for each surface mining activity site covering the same area as the 
corresponding site map provided under 6.2. 

b) Scale. Each map should be of the same scale as the corresponding site map provided under 6.2. 

c) Title. Identify the map as "Exhibit 9.1: Operations Map - (Site Name)". 

d) Certification. Each map must be prepared and certified by a registered professional engineer, a registered 
professional land surveyor. 

e) Details and information. Show the site as it will appear during active operations, including the following 
details and information. 

1) Topographic contours at a contour interval of 5 feet or less. 

Refer to the Exhibit 9. 1 map and the Construction Drawings in Module 21 of this application .. 

2) Surface permit area boundaries. 

Refer to the Exhibit 9. 1 map. 

3) Property lines - surface and subsurface (key to Module 5). 

Refer to the Exhibit 9. 1 map. CPCC has mineral ownership within the proposed permit boundary 
associated with this application. 

4) Surface water bodies - streams, lakes, ponds, impoundments, springs, seeps, wetlands, mine 
discharges, and constructed or natural drains, and: 

i) the name or identity of each; 

ii) identification of those which are public water supplies; 

iii) identification of those which are private water supplies; 

iv) identification of those which will be used for monitoring; and 

v) barriers and variance areas along intermittent and perennial streams. 

Refer to the Exhibit 9. 1 map. 

5) Water wells. and: 

i) name or identification number (key to Form S.3A). 

ii) identification of those which are public water supplies; and 

iii) identification of those which will be used for monitoring. 

The only wells that need to be reported are those to be used for monitoring. Refer to the Exhibit 9.1 
map. 

6) Discharge points from the proposed operation. 

Refer to the Exhibit 9. 1 map. 

7) Existing buildings and buildings proposed under this permit. and: 

i) identification of all existing buildings keyed to the structure inventory in 5.4; 

ii) identification and use of buildings proposed under this application; 

9 - 1 
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iii) barriers around public buildings; and 

iv) barriers and waiver distances around dwellings. 

Existing buildings within and adjacent to the proposed permit are shown on Exhibit 9. 1. None are public 
buildings. 

8) Roads, barriers and variance areas along public roads. 

Refer to the Exhibit 9. 1 map. Township Road T-611 (Kerr Road) is abandoned. 

9) Cemeteries (public and private) or Indian burial grounds. 

There are no public or private cemeteries within 1000 feet of or within the proposed permit boundary. 

10) Man-made features, including oil, gas and coal-slurry pipelines, electric and telephone lines and water 
and sewage lines. 

Refer to the Exhibit 9. 1 map. 

11) Oil wells and gas wells, and respective barrier areas. 

Refer to the Exhibit 9. 1 map. 

12) Waste disposal sites (key to Module 7). 

There are no waste disposal sites within 1000 feet of or within the proposed permit boundary. 

13) Areas where noncoal waste materials will be stored on site. (see 87.136, 89.63 and 90.133) 

No noncoal waste materials will be stored on site. 

14) Surface-mined areas (key to Module 7). (abandoned and reclaimed) 

There are no surface mined areas (abandoned or reclaimed) within 1000 feet of or within the proposed 
permit boundary. 

15) Proposed spoil storage and disposal areas. 

No disposal sites other than the existing Bailey Central Mine Complex slurry impoundment borders the 
proposed site. 

16) Existing and proposed coal refuse storage and disposal areas (key to Module 7) 

The existing Bailey Central Mine Complex slurry impoundment borders the proposed site on the west as 
shown on Exhibit 9. 1. 

17) Dams and embankments, noting those owned or operated by the applicant. 

Refer to the Exhibit 9. 1 map. 

18) Coal and mineral preparation facilities and conveyance systems, noting those owned or operated by the 
applicant. 

Refer to the Exhibit 9. 1 map. 

19) Underground mine workings, including: 
i) mine openings and their uses; 

Refer to the Exhibit 9. 1 map. 

9-2 
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ii) surface areas affected by subsidence; and 

Refer to the Exhibit 9. 1 map. 

iii) if site will be used for coal preparation, coal storage, coal refuse disposal or mine drainage 
treatment, the extent of underground workings and mine pool beneath the site. 

Refer to the Exhibit 9. 1 map. The maximum mine pool elevation beneath the proposed permit boundary 
associated with this permit application will be approximately 390 feet above sea level. 

20) Proposed coal ash storage areas. 

No coal ash storage areas are proposed. 

21) Proposed coal storage areas and extent of lined area. 

No coal storage areas are proposed. 

22) Proposed soil storage areas (identify topsoil, subsoil, and prime farmland soil horizons) 

Refer to Sheets 3 and 4 of Exhibit 21. 1, Construction Drawings. 

23) Proposed water treatment facilities. 

The only proposed water treatment facility is a sedimentation pond. Refer to the Exhibit 9. 1 map. 

24) Proposed air pollution controls. 

No air pollution control structures are proposed. Refer to Module 16. 

25) Proposed underground and above ground storage tanks. 

There is one above ground fuel storage tank proposed at the new refuse site within the proposed refuse 
garage. No underground storage tanks are proposed with this application. 

26) Erosion and sedimentation control facilities. 

Refer to Sheet 36 of Exhibit 21. 1, Construction Drawings. 

27) Explosives storage areas. 

No explosive storage areas are proposed with this permit application. 

28) Landslide areas. 

Refer to the Exhibit 9. 1 map. 

29) Prime farmland soils. 

Refer to the Exhibit 9.1 map. Culleoka soil (CaB) is identified as a prime farmland soil located in small 
areas at the ridge tops. These soils have not been used for cropland for 5 out of the last 10 years. 

30) Prime farmland soils which will be reconstructed. 

Since a negative determination can be justified, a Prime Farmland Reconstruction Plan is not required. 

31) Prime farmland soils for which a negative determination will be sought. 

A negative determination is being sought for the Culleoka soil (CaB) because: 1) the soils to be affected 
have not been used historically as cropland for any 5 out of the last 10 years, and 2) the affected area is 
less than 5 acres and will be used to support mining activities for more than 10 years. See Attachment 
17.3.b for a copy of a letter from Consol attesting that parcels containing prime farmlands have not been 
used as cropland for any 5 out of the last 10 years. 

32) Wetland mitigation and replacement sites. 

9-3 
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Wetland mitigation and replacement sites are located beyond the 1000 foot boundary required for this 
mapping. Refer to the Module 15, Section 15.5 for the wetland mitigation and replacement sites. 

f) Additional maps or design schematics on coal refuse disposal sites. If the site will be used for coal 
refuse disposal include the following details in addition to those required under section (e) above. 

1) The limits of each stage or phase of site development. 

2) Proposed underdrains and spring collectors. 

3) Proposed leachate collection drains. 

4) Proposed mine drainage treatment sludge disposal areas. 

5) Proposed coal processing waste impoundments. 

6) Proposed keyway cuts, rock toe buttresses, and other stabilization structures. 

7) Construction cross sections (key to Module 21). 

Refer to the Construction Drawings attached to Module 21 (Exhibit 21.1). 
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Module 10: Operation Plan 

This Module is designed so that it can be used for new permit applications and permit revision applications. When using it 
to complete a revision application, the responses may reference the original approved application or be worded to apply 
specifically to the new activity or site being proposed. 

10.1 Description of Operations 

a) Provide a description of operations which will take place under this permit. 

1) If the operation involves underground mining, describe the method of mining (Iongwall, room and 
pillar, etc.); the estimated life of the mine; the type of haulage and underground machinery; the 
maximum number of working faces; the anticipated annual production in tons; the anticipated 
underground acreage that will be affected each year; surface activity sites and the activities which will 
take place at each (coal storage, ventilation, rock dust transport, etc.); the means by which coal will be 
transported from the operation; and the system that will be used to convey mine drainage to 
treatment. If mining will re-affect existing workings, identify the company that developed those 
workings and the time frame during which that mining took place. 

Not applicable. Underground operations are not included as part of this permit application. 

2) If the operation involves coal preparation, describe the estimated life of the operation; the types of 
processing equipment used; media used in separation processes; chemical treatment of coal or 
refuse; source and quality of make-up water; the means by which coal will be transported to and from 
site; and whether the facilities are designed to recirculate or discharge water from the coal preparation 
circuit. 

Not applicable. Coal preparation is not proposed as part of this permit application. 

3) If the operation involves coal refuse disposal: 

i) Describe the type of operation (head of hollow fill, cross valley embankment, side hill 
embankment, ridge embankment, heaped embankment, surface mine backfill, disposal into 
underground mine workings, etc.); the estimated life of the operation; the type of equipment 
which will be used to handle and compact refuse; the systems that will be used to monitor, 
collect, manage and treat runoff and leachate; and any chemical treatment to which refuse will 
be subjected (surfactants, bactericides, alkalizing agents, etc.) 

The new Bailey disposal facility will consist of a slurry impoundment (Coal Refuse Disposal Area 
No.3) and coarse coal refuse disposal area (Coal Refuse Disposal Area No.4). Both 
structures will be valley fill type structures. Together they will provide the Bailey Mine Complex 
with approximately 15 years of disposal capacity at projected refuse generation rates. 

Coarse coal refuse will be placed in embankments constructed within the slurry impoundment 
valley at the downstream and upstream ends (eastern and western ends) of the facility to form 
an impoundment. Three additional saddle dikes will be constructed to form the reservoir area, 
but these dikes will be constructed of earth embankment material. Excess coarse coal refuse 
not needed for dam construction, as well as coarse refuse generated during conditions not 
suitable for adequate compaction, will be disposed within non-structural areas of the coarse coal 
refuse disposal area. Non-structural areas (composed of unsuitable coarse coal refuse and 
breaker rock - see Section 7 of the Technical Specifications of Module 21) are areas within the 
top of the active pile that are more than 250 feet away from the edge of the intermediate and 
final embankment out-slope. 

Fine coal refuse will be placed within the impoundment area by water slurry techniques. Slurry 
will be discharged along the upstream face of the eastern dam. Water levels within the 
impoundment will be controlled by a decant pipe that will discharge into the sedimentation pond 
in conjunction with a pumping system which will recycle pond supernatant to the existing slurry 
pond and then to the preparation plant. 

10 - 1 



5600-PM-MR0324 Rev. 412001 

Coarse coal refuse will be transported from the preparation plant to the disposal facility by belt 
conveyor. Refer to Sheet 3 and 4 of the Exhibit 21.1 drawings for the proposed conveyor belt 
alignment. As indicated on Sheet 3 and 4, coarse coal refuse will be discharged from the belt 
into a refuse bin. Coarse coal refuse will be hauled from the bin to the disposal area by either a 
scraper or off-highway truck. It will be spread and compacted using the hauling equipment 
and/or a self propelled sheepsfoot roller or smooth-Wheel vibratory roller. 

Runoff from coarse coal refuse embankments as well as leachate will be collected and 
conveyed to the facility sedimentation pond. Runoff will be collected and conveyed to the pond 
by perimeter ditches. Both of the coal refuse dams will be provided with an internal drainage 
system to control seepage, and leachate collected by these systems also will be conveyed to 
the sedimentation pond. Runoff and leachate discharged into the pond will flow through both 
chambers of the pond before being discharged off-site. Sedimentation pond discharge will be 
sampled and tested in accordance with NPDES criteria. The hydrologic monitoring plan 
outlined under Module 8.6 also will be implemented to monitor facility performance. 

Based on the NPDES compliance history at the nearby existing Bailey refuse disposal area, 
chemical treatment of the coal refuse is not proposed. 

ii) If the operation does not involve disposal in abandoned, inactive or active underground mine or 
in abandoned or unreclaimed surface mines, outline the technical, economic and safety 
considerations prohibiting such disposal. 

No abandoned or unreclaimed surface mines are present in the vicinity of the Bailey Mine 
Complex. Underground disposal was considered but determined to be not feasible. Refer to the 
Alternatives Analysis Report on file at PADEP, McMurray District office (approved August 1, 
2001) for a detailed evaluation of this disposal option. 

4) If the operation will involve the discharge of coal processing wastes, underground mine development 
wastes, coal ash, mine drainage treatment sludge, flue gas desulfurization sludge, or inert stabilizing 
materials to underground workings: 

Describe the nature of the material to be discharged, the system which will be used to convey the 
material to the pOint of discharge, and the means of controlling the material within the underground 
workings. 

Not applicable. The operation will not involve the discharge of coal processing wastes, underground 
mine development wastes, coal ash, mine drainage treatment sludge, flue gas desulfurization sludge, 
or inert stabilizing materials to underground workings. 

5) If the operation will include the use of fly ash or sewage sludge, describe the purpose for which the 
material will be used and the site(s) on which it will be used. 

Not applicable. The operation will not include the use of fly ash or sewage sludge. The only coal ash 
to be disposed in Coal Refuse Disposal Areas No. 3 and No. 4 will be that generated by the 
preparation plant thermal dryers. As indicated on Module 20, Form 20.2, it will be an insignificant part 
of the proposed disposal operation. 

10.2 Existing Structures. 

a) List all existing structures which will be used in connection with or to facilitate the mining operation. (Existing 
structures include roads, bridges, culverts, fills, berms, benches, waste banks, discharge structures, 
diversions, rail loops, rail sidings, rail spurs, refuse areas, shafts, spoil piles, utility lines, terraces, drains, 
wells, exploration holes, boreholes, barricades, fences, storage areas, mine buildings, tipples, storage 
facilities, repair facilities, surge ponds, treatment plants, pipelines, conveyors and other man-made 
structures or areas disturbed by mining activities). 

Discharge from the sedimentation pond will be directed to an existing 8-foot diameter culvert under the 
railroad embankment. 

b) Provide the following information for each existing structure: 
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1) location (map reference); 

The culvert location is shown on Sheet 27 of the Exhibit 21.1 drawings. 

2) description of current condition; 

The culvert is in excellent condition 

3) demonstration of compliance with current design and administrative requirements; 

Calculations demonstrating the culvert's capacity to pass sedimentation pond discharge are presented 
in Appendix G of the Module 21 Design Report. 

4) if modifications are required to achieve compliance -

i) design details; 

ii) construction schedule; 

iii) monitoring provisions; 

iv) demonstration that there will be no significant risk to public health or the environment during 
the reconstruction period. 

No modifications to the culvert are required. 

10.3 Construction Schedule. 

Provide a construction schedule addressing site preparation and facility installation at each surface mining activity 
site. Identify critical steps where close engineering supervision or certification is required by regulation. 

Presented as Sheet 15 of Exhibit 21.1 is a facility staging diagram showing proposed construction periods for each 
phase of facility development. Initial site preparation for the disposal facility is expected to occur in 2004 and 
2005. Coarse coal refuse placement for Area No. 3 dam construction will begin in 2005, near the end of initial site 
preparation. Slurry placement can begin when the first stage of dam construction is complete. The expected 
Stage 1 dam completion date is 2006. Coal Refuse Disposal Area No. 4 will be active and available to receive 
coal refuse during the entire period of Area No. 3 dam construction. When the coal refuse dams are complete, all 
coarse coal refuse will be disposed in Coal Refuse Disposal Area NO.4. Coal refuse placement at the disposal 
facility (both areas) is expected to be complete by 2020. Final stages of cap construction (soil cover placement) 
will occur after coal refuse placement is complete. 

The following items require supervision during development of this site: 

• Cutoff trench construction and dam foundation preparation. 

• Installation of the rock drain and any spring drains. 

• Installation of the decant pipe. 

• Construction of the sedimentation ponds which will require certification. 

• Liner instal/ation (soil and HOPE). 

• Piezometer installation. 

• Installation of the dam internal drains. 

• Installation of dewatering borehole manhole & associated drain, conduit, and outlet pipe protection. 

• Saddle Dams B, C, and D. Periodic inspection of Main Dam and Saddle Dam A construction will be in 
accordance with the dam permits and MSHA requirements. 
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Federal and State regulations require certification that construction, operation, and maintenance of the slurry pond, 
sedimentation pond, and associated dams have been conducted in accordance with the approved plan. 

10.4 Special Handling of Toxic and Pollution Forming Materials 

For each surface mining activity site where earth moving will take place, describe the manner in which toxic or 
pollution-forming materials will be monitored and handled. 

Toxic or pollution-forming materials are not expected to be encountered at the project site during site preparation. 
Any that may be encountered will be removed and disposed of off site. 

10.5 Oil and Gas Wells 

Where surface mining activities are proposed to be conducted within 125 feet of any oil or gas well identify the 
location on Exhibits 6.2, 9.1, and 18.1 and provide a description of the activity. Provide a demonstration that the 
well has been sealed; or describe the measures to be taken to ensure the integrity of the well, ensure access to 
the well is provided at all times, and provide notice of the proposed activity to the well owner. 

Five abandoned gas wells are located within Coal Refuse Disposal Area No.3 (slurry impoundment site). See 
Exhibits 6.2, 9.1, 18.1, and Sheet 2 of Exhibit 21. 1 for their locations. Documentation that three of the wells (566, 
567 and 659) have been sealed is presented as Attachment 10.5. The remaining two gas wells (569 and 660) will 
be sealed in accordance with the Oil and Gas Act, prior to disposal facility construction. 

10.6 Wells, Exploration Holes and Bore Holes 

Describe the manner in which, exploration holes, monitoring wells, and exposed underground openings will be 
cased, sealed or otherwise managed. 

Soil borings and test pits were drilled at the project site during 2001 for facility design purposes (refer to Exhibits 
6.2 and 21.1). None of these borings penetrated the mine. All were grouted their full length with cement grout. 

Three exploration boreholes (F-20, MB-85-1, and MB-85-2) and three degas boreholes (1A-1, 2A-1, and 3A-1) 
were drilled within Coal Refuse Disposal Area NO.3 at the locations shown on Exhibit 6.2 and Sheet 2 of Exhibit 
21. 1. The exploration boreholes have been grouted their full length with cement grout. Degas boreholes also 
have been sealed. Certificates of degas borehole sealing are included as Attachment 10.6. 

A mine dewatering borehole located within the Area No. 3 main dam area will remain active during disposal facility 
development. Access to this borehole will be provided by a 6-foot diameter manhole extended through the dam 
during coal refuse placement. The outside of the manhole will be lined with PVC as shown on Sheet 37 of Exhibit 
21.1 to alleviate downdrag. At the completion of manhole installation, the borehole pump and assembly may be 
moved to the top of the manhole. If the pump is moved, the mine water conveyance pipe also will be moved and 
the pipe section through the dam will be grouted for its full length with cement grout. 

10.7 Utilities 

Where proposed surface mining activities may adversely affect services provided by oil, gas, and water wells; oil, 
gas, and coal slurry pipelines; railroads; electric and telephone lines; and water and sewage lines, provide a 
demonstration of the measures which will be taken to minimize these impacts. If excavating will occur within 
100 feet of a pipeline, attach a copy of the notification sent to the pipeline owner which describes precautionary 
measures to be taken (any proposal for conducting mining activities within a pipeline right-of-way or easement 
must include the written approval of the pipeline owner). (Technical Guidance Document 562-2112-503 titled, 
Coal Surface Mining and Blasting Near Underground Utility Lines and Pipelines provides additional information. 
Copies are available through the District Office or on the DEP Homepage (www.dep.state.oa.us) under PUBLIC 
PARTICIPATION/FINAL TECHNICAL GUIDANCE.) 
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An existing 6 inch Columbia Gas transmission line crosses the site. CPCC is working with Columbia Gas to 
relocate this line around proposed limits of work. A letter documenting Columbia Gas' approval for the gas line to 
be relocated and for cpee to conduct activities within the existing pipeline right-of-way area will be provided prior 
to the coal refuse permit approval, as Attachment 10.7. 

Two overhead power lines owned by Allegheny Power also cross the project site. epcc is working with Allegheny 
Power to relocate these lines around proposed limits of work. A letter documenting Allegheny Power approval for 
the power lines to be relocated will be provided prior to the coal refuse permit approval, as Attachment 10.7 .. 

10.8 Storage Tanks 

If above-ground fixed fuel or chemical storage tanks will be located on a surface mining activity site, identify the 
location on Exhibit 9.1 and describe the measures which will be taken to prevent adverse impacts of leaks and 
spills (Note: Underground storage tanks are subject to the requirements of the Storage Tank and Spill Prevention 
Act). 

There is one above ground fuel storage tank proposed at the new refuse site within the proposed refuse 
maintenance building. No underground storage tanks are proposed with this application. Fuel will be stored in a 
15,000 gallon above-ground tank at the Baily Mine Complex Refuse Disposal Areas No. 3 and No. 4 facility at the 
location shown on the Module 21 Construction Drawings. The tank will have double walls or a secondary 
containment for control of leaks. It will be situated on a concrete pad to deter infiltration of any spills that may 
occur during discharge or filling of the tank. Any spills that occur will have absorbing material applied and will be 
cleaned by CPCC before they migrate from the pad. 

10.9 Public Parks and Historic Places 

Where the proposed mining or refuse disposal activities may adversely affect any publicly owned park, state 
forest, state game land, or historic place listed on the National Register of Historic Places, provide a demonstration 
of the measures which will be taken to minimize or prevent these impacts. 

Not applicable. There are no publicly owned parks, state forests, state game lands, or historic place listed on the 
National Register of Historic Places that will be affected by the refuse disposal activities. 

10.10 Fish and Wildlife Protection 

Describe measures which will be taken to protect fish and wildlife during the active phase of operations. 

The proposed facility design includes measures to reduce uncontrolled discharge to area groundwater and surface 
water. The facility will be provided with a final vegetated soil cover designed to reduce infiltration and prevent 
exposure of coal refuse to area wildlife. Disposed coal refuse will be separated from stream base flows and 
springs by a soil liner. Stream flow and springs will be collected and conveyed under the facility in a system of 
drains. Runoff from coal refuse will be collected and conveyed to a lined sedimentation pond. Drains installed 
within the coarse coal refuse will intercept leachate and convey it to the sedimentation pond. Slurry impoundment 
supernatant will be recycled to the preparation plant, similar to the current operation of the existing Bailey Mine 
Complex disposal area. 

Fletcher Run, a high quality watershed area, will be protected from impacts by the belt conveyor crossing by 
implementing a design that provides for no discharge of coal refuse contact water to Fletcher Run. The conveyor 
will cross the top of the watershed. As shown on Sheets 3 and 4 of Exhibit 21.1, runoff below the conveyor belt 
will be collected and conveyed to a collection sump for sedimentation. The sump will have no discharge but will be 
pumped to coal Refuse Disposal Area No.3 instead. 

10.11 Sanitary Facilities 

If sanitary facilities will be provided, identify their location and describe the means of sewage disposal. If sewage 
will be treated and discharged to surface water, provide the NPDES permit number. 
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Not applicable. Sanitary facilities are not included as part of this permit application. 

10.12 Fire Hazards/Combustible Materials 

a) Identify any material which has a low ignition point or otherwise poses a potential fire hazard that will be 
stored or disposed of at any surface activity site. Describe the measures and contingency plans which will 
be used to prevent the sustained combustion of these materials and ensure that they are isolated from coal 
refuse and exposed coal seams. 

Combustible materials and coal refuse generated at the mine are stored separately. Nevertheless, coarse 
coal refuse delivered to the disposal facility will be visually inspected for combustible materials when it is 
placed. Any combustible materials that may be present will be removed and will be disposed off site by a 
private contractor. 

b) If coal refuse is present at any surface mining activity site, indicate whether there are any known hot spots 
or fires present within it. If hot spots or fires are present, describe the actions that have been or will be 
taken to extinguish these areas, the projected date for completion of those actions, and the monitoring and 
surveillance measures that will be used to determine the success of remedial actions and detect future 
problems. 

Not applicable. Coal refuse is not currently present at the site proposed with this application. 

c) If coal refuse will be disposed of in a fill or embankment under this permit, describe: the method to be used 
to detect and prevent size segregation of refuse within the pile; the controls which will be implemented to 
ensure the deposition of refuse in 2-foot layers; the percentage of compaction (% of optimum dry density) 
which will be achieved utilizing proposed methods and compaction equipment; the methods which will be 
utilized to ensure that the required degree of compaction will be attained on a routine basis and the person 
responsible ensuring that compaction requirements are met; and any other methods or techniques which will 
or can be employed to prevent spontaneous combustion within the pile. 

Size segregation can occur if the gradation of the coarse coal refuse varies considerably, if coarser size 
fragments are segregated, and/or if refuse placement operations cause the refuse to "breakdown" in a non
uniform manner. These concems have been satisfactorily addressed at the Bailey Central Mine Complex 
existing coal refuse disposal sites as described below and CPCC intends to implement the same procedures 
at this facility. 

CPCC's coal refuse does not vary significantly in size, but is relatively consistent. Coarse coal refuse will be 
placed in Disposal Areas NO.3 and No. 4 by off-highway haulage trucks or scrapers and will be spread with 
the scrapers, a bulldozer, or a self-propelled compactor with a blade. Oversized material requiring disposal, 
such as breaker rock, will be incorporated into "non-structural" areas of the disposal area as indicated on 
Sheet 6 of the Construction Drawings appended to the Module 21 Design Report. 

Coarse coal refuse placement in Areas No. 3 and No. 4 will be performed in the same manner as the 
existing Bailey Central Mine Complex coarse coal refuse site. Coarse coal refuse placed at the site will be 
spread into layers not exceeding two feet in thickness before being compacted. Coarse refuse placed within 
the impounding structures will be placed in layers having a maximum thickness of 12 inches. Facility 
operating personnel will be supervised by a foreman who will be responsible for ensuring that the coarse 
coal refuse is placed in layers meeting the specified thickness requirements. 

Coarse coal refuse will be compacted to a minimum dry density of 95% of the maximum dry density value 
determined in accordance with ASTM 0698. Compaction will be achieved using the haulage equipment 
and/or a self-propelled sheepsfoot roller or smooth-wheel vibratory roller. 

Field density testing will be performed on a monthly basis at the new coal refuse disposal site under the 
direction of Consol Pennsylvania Coal Company engineers. Coal refuse placement and compaction will be 
as described in Section 7 of technical specifications appended to the Module 21. 1 Design Report. 
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Spontaneous combustion within the coal refuse pile will be prevented or minimized by standard compaction 
and by covering finished embankment slopes and completed top surfaces of the disposal areas with 24 
inches of soil and vegetating them as early as practical. Sections of the disposal facility reaching the final 
configuration and elevation will be covered with soil as early as practical after the final grade is achieved. 
Breaker rock to be disposed at the site will be crushed and screened to not only reduce its particle size but 
for removal of combustible materials as well. 
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ATTACHMENT 10.5 

DOCUMENTATION OF GAS WELL SEALING 



ER-OO-B: Rev. 3/86 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES. 

Code 

011 It Gas Inspector 
BUREAU OF OIL AND GAS REGULATION. 

Date Approved 

CERTIFICATE OF PLUGGING WELL 
Consol Pennsylvania Coal Company 

o Coe' Operator 0 ownerD L. ...... 
450 Race Track Roa4 

Addr ... 
Washington, Pa. .1 . .?301 

o Coel Operator 0 Owner 0 L.a .... 

Addr ••• 

o Coal Operator 0 Owner 0 L.a .... 

Address 

COMPLETE ABOVE SECTION IF APPUCABLE 

Type of Well __ ....:A~b::.::a::::.ne.::d~o~n~e~d __________ _ 

Name of Well Operator Consol Penn. Coal Company 

450 Race Track Rn~n Washingtqn Fa 15401 
Addr ... 

June 30, 19 86 __ 
Date 

Richhill 
Polltl~ Subdlvl.lon, Borough. City or Townlhlp 

____ G_r_e_e_n_e___________________ Coun~ 

Farm Co_n_s_o_l_-.:<_D_._G_. _R;.;.u_s_h~) _____________ _ 

Well (Farml No. __ 5_6_6_ Serial No. ___ _ 

We, the undersigned representatives of the Well Operator certify that we participated in the plugging of the above 
well, and that the work was started June 11, . 19 ...an.. and that the well was plugged as follows: 

Casing and Tubing 

FILLING MATERIAL AND PLUGS FROM TO SIZE PULLED LEFT 

Cleaned out wellbore 1 ?OO f'1'>~t-_ back tn 
surface. 
Pulled 1,_067 feet of _2 inC'h tllhina 

Pulled 1,064 feet of of 10 inch l"'.;u:::inO' 
Cemented: Bot tom' Plug: Cemen_t~d from 

, 

1,200 feet back to 850 feet with 560 
sacks of thix cement. Depth of Coal Seam. If Any 

Slotted the 7 inch to 850 feet baC".k to Pittsbur~h: 9_68 fppt 1"0 

700 feet for a de~as holp 972 feet 
-Cemented: Too PluR' lJA~n !l';O <:1.!:>t"'lrc nf= 

50-50 DOX cempnr ::Inn t"''''moT'lt-o~ rn <:1.l1rf'",,..., 

Description of Monument 

I certify that the work of plugging and filling said well a~ on the ~ daV of _J_u_n_e __ , 19 JiL 
and that the above information is true and accurate. c/ ~) 
.. -/J - ~ _-

Consol Pennsylvania Coal Company . C';(fr:t..£-..-..- C- .J ~ ~ _ ';1 
(Well Operato,) n iili~i ied Participant) 

PERMIT IREGISTRA TION NO. 37-059-22065-P ---1.\ K.&......:...C.;..7v.:..:.l'~J~~;:;r..:::.(~~<2--~-=-~---::_------
IQualifild Participant) 

PROJECT NO. _____ _ 
(Qualified Participantl 

One copy of this certificate to be mailed to each coal operator, lessee.or owner, if any, and one to the Bureau of Oil 
and Gas Management, upon completion of plugging. 



c.n-..,v-v. r •••. till." ... 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF OIL AND GAS REGULATION. 

CERTIFICATE OF PLUGGING WELL 

Code 

all & Ga. Inspector 

Oat. Approved 

Consol Pennsylvania .Coal Company 
o Coel Operetor 0 Owner 0 La .... 

Type of Well -,"Aw.b!.llawD~du.QwDu;:e:.L.Idi.-____ ...... _____ _ 

.-;...;. .. :;.;_~:...5;.;.;. .. 9..;.: .. :;:.~_~_=-C;_~.:::.."T ..... r_a ..... c_k_R_o~a":",,:d:,,"._.,_,, _________ ._ Name .. ~'--Well Operator Co~s~~. Penn. Coal Co 
. Add,e .. 

Washington, Pa. .15301 450 Race Track Road. Washington. Pa. 15301 
o Coal Operator 0 Owner 0 Leuee Addr ... 

'June 10. 19 B..L-
Addr •• Date 

o Coal Operator 0 Own.r 0 Lilt" Richhill 
Political Subdlvialon, Borough, City or Township 

Addre .. ________ ~G~r~e~e_p~e~_____________ County 
COMPLETE ABOVE SECTION IF APPUCABLE 

Fann C.onsol (L. P MgTTi 5) 

Wan (Farm) No. _5_6_7 ___ Serial No. 

We, the undersigned representatives of the Wall Operator canify that we panlcipated in the plugging of the above 
well, and that the work was staned May 27, . 19 M-., and that the well was plugged as follows: 

Casing and Tubing 

FILLING MATERIAL AND PLUGS FROM TO SIZE PULLED LEFT 

Cleaned out wellbore to 2 q7n f"""",. 
Pulled 2,970 feet of 3k inch casinv 
Pulled 1.637 feet of 7 inrh rAS'i..,,... 

Set cement plug from 2 970 feeIha.~k 
to 1,700 feet. 
Cement: Botton Plug: Used 225 sacks of 
standard cement from 2~970 feet to t 7nn Dapth of Coal Seam. If Any 
feet. Pi t-t-I=:nllran' Q'U~ FaaI- f-,... 

Cement: Top Plug: 685 sacks of thix 947. fp~j-
cement trom 1,550 feet back to surface. 

LoUt: t:ne ~ 1nCh at ~jtl , 940', 942' in the Description of Monument 
coal. 

I certify that the work of plugging and filling said well ~e'd on the ...l!!!.... day of .:r:J..1Irlu~n .. e ___ , 19...B.6.. 
and that the above information is true and accurate. (;/ 

Consol Pen~sylyania' Coal Company . /?!?, ~-@~~5-~ 
(Well Operator' . 0, ~~~d Participant' 

PERMIT/REGISTRATION NO. 37-059-22090-P ~'~lI.iq~ .. ",~\ ,,")V.;:,.~lt-~~~.t -~\.(~,,,,-~e~!,,,,:,""~_~ _____ _ " 0 IQu~lifitid Participant I 

PROJECT NO. _____ _ 
(Qualified ParticipanU 

One copy of this certificate to be mail'Sd to each coal operator, lessee, or owner, if any, and ona to the Bureau of Oil 
and Gas Management, upon completion of plugging. 



COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

Coda 

BUREAU OF OIL AND GAS REGULA TJON 
011 8& Gas Inspector 

Date Approved 

CERTIFICATE OF PLUGGING WELL 
Consol Pennsylvania C?~~ ~ompany 

U Coal Operator EJ Owner 0 Lesse~ 
450 Race Track Road 

Address 
WashinRton, Pap 15301 

o Coal Operator q Owner .0 Lessee 

Address 

o Coal Operator 0 Owne~ 0 Lessee 

Address 

COMPLETE ABOVE SECTION IF APPUCABlE 

Type of Well ___ A_b_a_n_d_o_n_e..;,.d ________ _ 

Name of Well Operator Consol Penn. Coal Co. 

450 Race Track Road, Washin~ton, Pap 15301 
Address 

October 18, 
Date 

Richhill 
Political Subdivision, Borough, City or Township 

19 ~ 

_________ ~G~r~e~e~n~e~__________ Coun~ 

Farm Consol (R.M. Martin) 

Well (Farm) No. 659 _____ Serial No. ____ _ 

We, the undersigned representatives of the Well Operator certify that we participated in the plugging of the above 
well, and that the work was started September 09 19 ~, and that 'the well was plugged as follows: 

Casing and Tubing 

FILLING MATERIAL AND PLUGS FROM TO SIZE PULLED . LEFT 

Flshed out 8 inch casing belm'l the 
l:'lt tSburgh coal. Cleaned hole out to 
1,600 feet. Set solid cement plug f.rom 
1,oOU feet to surface. 
Extreme cavinq in the hole. Debris 
in wellbore of wood steel and othe .... 
iunk metal. Depth of Coal Seam, If Anv 

Pittsburah: 830 feet 
to 837 feet 

DescriPtion of Monument 

)' 

I certify that the work of plugging and filling said well was comp!eted on the . 22~d day of Sept. , 19'~ 
and that the above information is true and accurate. .' ____ -;..; . _.... ....,./~ 
Consol Pennsylvania Coal Company / )f /!. ....... (' 'c.:-; ~~~ 

(Well Operator) ( ~ ·1 __ {--.. '>i~'7f:-; ;~~ -: ) >--. ,f"'/ ;< ua I Ie artlclpant '" . 

PERMIT/REGISTRATioN NO • ..3 7-oSQ-22043 - p }Je-<, .. -l (' (. l( ·J.Lt-v.· 
j' (Qualified Participant) 

PROJECT NO. _____ _ 
(Qualified Participant) 

One copy of this certificate to be mailed to each coal operator, lessee,or owner, if any, and one to the Bureau of Oil 
and Gas Management, upon completion of plugging. 



ATTACHMENT 10.6 

DOCUMENTATION OF DEGAS BOREHOLE SEALING 



I' 

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF MINING AND RECLAMATION 

CERTIFICATE OF BOREHOLE(S) CLOSURE/SEALING PROCEDURE 

PERMIT NUMBER: 3081073 t BOREHOLE lOCATION 
"-

COUNTY: Greene 

PERMITTEE: Consol Pennsylvania Coal Company 
TWP: Richhill 

Bailey TOPOGRAPHIC QUAO: Wind Ridge 
NAME OF OPERATIONIMINE: 

-

PROVIDE PORTION OF APPROPRIATE 71 MINUTE TOPOGRAPHIC MAP 

WITH BOREHOlE(S) HIGHLIGHTED • 

• !,~. 

~"I: •. ' ... - _ .. '" "- ~ 

THE BOiHOlE(S) WASIWERE SEALED USI NG THE MATERIAL INDICATED BELOW: 

lOAIHOU 
I.D.# 

~AI 

OfSClt,nON Of 'u 
.. AnIttA", oc ",UG 

EUVAnON 

SUltFACI COAL 

IOIUHOU 
D1AMtTlJt 

J /1 

fa 

AMOUNT Of' FlU 
MA TtItlAl. (Cu. YD5.I 

~(11i~""'~ ~ 
_,i ..,;-... 
. .o~::H) \ 

1 

').!.. i Lf 17- c'1:7; 
i 

.-\ ~ 
'O'\-Ctt.:i 

DAn 

SlAUD 

POST.Q.OSUI[ DlSCI"nOH·I,.DICA T( AMOUtCT Of 

CASING UFT ... PLAC( AND CAUO INTlItVAU 

-~ 
"-' ' .. -

<:;) 
r:';'" 

",,'!'\::' " 

\-;,; t--'.;...~ \,;:;;--.;.''''\,;.;,: .l~f\...:.~ :"\..:.: • ......;:~ ...... ..:..Ii .... ~_:-;MV __ .a. .... (' ..... t.:J ..... -----f 
r: 

" 
,0 _,'. 
" J!!l : '1'::::', " : .... ·,1,r 

~.;~ .... 

~t o·-:" .. :d 

I/wE CERTIFY THAT THE ABOVE INFORMATION IS TRUE.AND ACCURATE. 

{j; '.,~ (Si9M'U'~I[ ar 1.lJrnell'''''",' 

7-B-'iz--
OAf( 

(AND) IF SEALING WORK IS PERFORMED UNDER CONTRACT, GIVE NAME AND ADDRESS OF CONTRACTOR: 

NAME: Duncan ffros. Drilling Inc 

ADDRESS: P.O. Box 136 

New Galilee, Pa. 16141 

I' DAn 

~ (opl .. (1, to •• <h af the followCng: 
. D.,.n",,"1 of Invlr0fVn4"ull.IOUrc .. OI,t.l" MlnlN,J Offlc. 

Dtp.anlMnt 0' (nvlronm.nt.1 ".IQu,\e, McMu".), urt" •. 0. ... Mh .. re ... \.Inl • ..., 



TO: ED SUTER 

ii 
! 

DF.TE: 12/2/91 

RS: BAILEY MINE VENTILATION BORE HOLE STATUS 

Dear Ed, 

Per your request and let~er dated November 20, 1991, below is a 
list of the ventilation bore holes at Bailey Mine and their 
current status. If you need any additional information, feel 
free to give me a call. 

INSTALLED 

lA-l 9A-l 
lA-2 9A-2 
2A-l 9A-3 
2A-2 lOA-l 
2A-3 lOA-2 
3A-l lOA-3 
3A-2 llA-l 
3A-3 l1A-2 
4A-l l1A-3 
4A-2 12A-l 
4A-3 
SA-l IB-l 
5A-2 IB-2 
5A-3 2B-l 
6A-l 2B-2 
6A-2 2B-3 
6A-3 3B-l 
7A-l 3B-2 
7A-2 3B-3 
7A-3 4B-l 
8A-l 4B-2 
8A-2 4B-3 
8A-3 5B-l 

cc Jim Goroncy 
cbes02.doc 

5B-2 
5B-3 
6B-l 
6B-2 
6B-3 
iB-l 
7B-2 
8B-l 
8B-2 
9B-l 
9B-2 

lOB-2 

SEALED 

lA-l 
3A-l 
4A-2 
IB-l 

PERMITTED/NOT 
INSTALLED 

12A-2 
12A-3 
13A-l 
!3A-2 
13A-3 
7B-3 'Ie 

8B-3 * 
9B-3 * 

lOB-l 
lOB-3 * 

* Note: Their are no current 
plans to install these 
ventilation holes. 
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Module 11: Erosion and Sedimentation Controls 

Provide the following information for each surface mining activity site. Organize the information by completing separate 
sets of answers to items 11.1 through 11.3 for each site. Narrative descriptions should reference the information on 
Exhibit 9.1. 

11.1 Erosion & Sedimentation Controls. 

a) Provide a narrative description of erosion and sediment controls which will be used during site preparation, 
operation, and reclamation. 

Site erosion and sedimentation (E&S) will be controlled during each phase of facility development by using a 
system of collection and diversion ditches and sedimentation control structures/devices consisting of ponds, 
sediment traps and straw bale/silt fence barriers. E&S controls proposed for each phase of construction are 
discussed below and are shown on the Construction Drawings as part of Module 21. 

Site Preparation. Site construction will be initiated by installing the sedimentation pond. During this phase of 
site preparation, E&S will be control/ed with sediment traps, sediment barrier, and ditches. Temporary 
diversion channels and pipes will be used to divert offsite runon away from the work area. The sedimentation 
pond will provide E&S control during remaining phases of site preparation. Runoff from stockpile areas not 
draining to the sedimentation pond generally will be passed through a sediment trap. A small section of 
stockpile area will be controlled with sediment barrier. Sediment barrier also will be used to control 
construction of the runoff collection sump. 

Operation. Runoff from most areas of site operation will be passed through the sedimentation pond. Runoff 
from the outside face of Saddle Dam A will be discharged into the existing Bailey slurry impoundment (Coal 
Refuse Disposal Area No.1). The existing Bailey sedimentation pond will receive runoff from Stockpile Area 
No.1 (refer to Module 21 Construction Drawings, sheet 37). Runoff from the Fletcher Run conveyor crossing 
will be collected by the runoff collection sump and automatically pumped to the slurry impoundment. 

Reclamation. Runoff from Coal Refuse Disposal Area No. 4 and a large section of Coal Refuse Disposal 
Area No. 3 will pass through the sedimentation pond. The slurry impoundment cap design incorporates 
channels to reduce drainage lengths and thereby reduce erosion. The remaining section of slurry 
impoundment will discharge into Coal Refuse Disposal Area NO.1. After vegetation is established on the 
slurry impoundment, when Coal Refuse Disposal Area No. 1 is closed, runoff from Coal Refuse Disposal Area 
No.3 will be discharged in the valley immediately south of Coal Refuse DPsposal Area No.1. 

b) Using Form 11.1 A, Diversion/Collection Ditch Data Sheet, provide detailed design and construction 
information for all channels and diversions. 

See Form 11. 1 A attached to this Module for detailed design and construction information for proposed 
channels. Channels designs were based on the following design storm events: 

Permanent Collection Channels: 1 ~O-year, 24-hour storm 
Temporary Diversion Channels: 2-year, 24-hour storm 
Temporary Haul Road Collection Channels: 1 D-year, 24-hour storm 
Temporary Collection Channels in Coal Refuse Disposal Areas: 10-year, 24-hour storm 

Design calculations are presented in Appendix G of the Module 21 Design Report. 

c) Provide design criteria and capacity calculations for all drainage pipes and culverts, including those which are 
part of road drainage systems. 

See calculations appended to the Module 21 Design Report, for design criteria and capacity calculations for all 
drainage pipes and culverts proposed as part of this application. The design storm event for permanent 
culverts is the 1 ~O-year, 24-hour storm; 10-year, 24-hour storm for tempoprary culverts. 

d) Provide design criteria and capacity calculations for sedimentation control ponds and their discharge 
structures. (DetailS regarding pond construction should be addressed under Module 13) 

One sedimentation pond having a dual chamber is proposed as part of this operation. The pond will be 
constructed during initial site preparation and will remain in service throughout the life of the facility. The 
design storm for the pond is the 100 year, 24 hour storm event. Refer to Module 13 and Attachment 21. 1 

11 - 1 
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(Design Report) of this application for pond and pond outlet structure capacity calculations, and for details 
regarding pond construction. 

e) Provide documentation of the capacity of any existing drainage structures which will receive drainage from the 
site. 

Discharge from the sedimentation pond will be directed to an existing 8-foot diameter culvert under the railroad 
embankment. Calculations demonstrating the culvert's capacity to pass sedimentation pond discharge are 
presented in Appendix G of the Module 21 Design Report .. 

11.2 Diversion Controls 

Provide a plan for the collection and conveyance to a natural drainageway of the runoff from upslope undisturbed 
areas. Provide a separate general design for a temporary highwall diversion which limits the amount of runoff 
which can enter the pit (where applicable). Include design criteria, capacity calculations, profiles of proposed 
channel slopes, typical cross sections, required channel linings and applicable details on Form 11.1 A. 

Diversion channels will be used during construction of the sedimentation pond. Refer to Sheet 29 of Construction 
Drawings appended to the Module 21 Design Report for ditch alignments and construction details. Channel 
slopes are presented on Form 11. 1 A. These channels are temporary and have been designed for the 2-year, 24-
hour storm event. Ditch capacity calculations are included in Appendix G of the Module 21 Design Report. 

11.3 Haul Roads 

a) Provide the following information for each road meeting either of the following criteria: 

a road which will be constructed or improved in order to provide site access; or 

a road which will be used on a regular basis to haul coal, refuse, ash or supplies to or from the site. 

All plans and information must be certified by a qualified registered professional engineer. 

1) Show the road in plan view on the Exhibit 9.1, including all bridges, culverts and drainage pipes. 

Road plan views, culverts, and drainage pipes are shown on Sheets 3 through 12 of Construction 
Drawings appended to the Module 21 Design Report. 

2) Provide cross sections showing construction details, including existing ground, construction materials, 
and surface grading. 

Cross sections are provided on Sheet 34 of Construction Drawings appended to the Module 21 
Design Report. 

3) Describe the measures which will be used to control and prevent erosion and sedimentation (include 
proposed spacing of sediment traps, turnouts, culverts, check dams, etc.). 

The haul and access roads will be surfaced with aggregate (excluding the internal haul roads which 
are surfaced with coal refuse) to prevent erosion. Drainage from the haul roads will be directed to the 
slurry impoundment or sedimentation pond. Roadside ditches will be provided with a suitable lining 
and culverts discharging road drainage will have rock outlet protection. 

4) Describe the type of traffic the road is designed to accommodate. 

Site roads have been designed as haul roads. 

5) If the road involves the crossing of any intermittent or perennial stream or wetland, check the 
appropriate block in Module 4 and complete Module 15. 

Module 15 is attached and Module 4 has been marked accordingly. 

11 - 2 
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6) Indicate whether a PennDOT highway occupancy permit will be needed. (Note: a copy of the permit 

must be submitted prior to permit activation). 

A highway occupancy permit will be needed from Penn Dot for State Route 4009 for access to the site. 
A copy of the highway occupancy permit and approval will be included as Attachment 11.3.8.6 prior to 
the coal refuse permit approval. 

11 - 3 
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Title: 

Coal Disposal Areas No. 3 and No 4 Collection Channels 

Prepared By 

JMB 

Channel Cross·section Type: 

Type A Channel (See Sheet 35) 

Drainage Design 
Average 

Walershed 
Area Storm 

Slope Curve 
Channell.D. Number 

acres (yrs.) (%) 

A-1 12.55 100 4.70 70 
12.55 2 4.70 91 

A-2 6.26 
A-3 5.33 
A-4 1.84 
A-5 3.76 
A-6 5.57 
A-7 5.07 
A-8 3.11 
A-9 1.72 

A-10 1.31 
A-11 2.27 
A-12 5.89 
A-13 6.86 
A-14 7.87 
A-15 8.33 
A-16 1.34 
A-17 2.93 
A-18 4.65 
A-19 8.01 
A-20 6.53 
A-21 8.00 
A-22 4.53 
A-23 2.34 
A-24 1.50 
A-25 0.59 

A-26 12.97 100 1.86 70 
12.97 2 1.86 91 

A-27 2.30 
A-28 12.84 
A-29 6.56 
A-3D 4.25 
A-31 7.63 

---- ----

Sile: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

BaIley Central Mine Complex, Greene County CONSOl 

Telephone Number Date: 

January 2002 

Peak Channel Be Manning's 
Channet 

Channel 
Freeboard Channel Bottom flow Area 

DischargeQ Slope Coefflcienl Side Slopes lining Width 
(specify 

average rocl 
cfs (%) (It) sizet (n) (It) UR (sq. It.) 

24 2.0 0.5 Veg.lSyn. 0.06 0 3/3 8.09 
27 2.0 0.5 Veg.l~tn. 0.06 0 3/3 8.84 

2.0 Veg./Syn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg./Syn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lS_yn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.l~n. 

2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 

25.0 1.0 0.50 Veg.lSyn. 0.06 0 3/3 10.82 
20.0 1.0 0.50 Veg.lSyn. 0.06 0 3/3 9.15 

1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 

- -

Pem1il Number. 

Sheet 1015 

Top Flow Flow 
Wilh Freeboard 

Flow Deplh Q Available 
Width Velocity Channel 

QAvallable 
Depth 

TopChanne 
Width 

(It.) (It) (It Isec.) cfs (It.) (It.) cIs 

1.64 9.85 2.97 40.58 2.5 15 73.58 
1.72 10.30 3.05 40.58 2.5 15 73.58 

1.90 11.40 2.31 28.69 2.5 15 52.03 
1.75 10.48 2.18 28.69 2.5 15 52.03 

-~ ~----- -~ 



5600-PM-MR0324 Rev. 4/2001 

Title: 

Coal Disposal Areas No 3 and No.4 Collection Channels 

Prepared By: 

JMB 

Channel Cross-section Type' 

Type B Channel (See Sheet 35) 

Average 
Drainage Design 

Area Storm 
Walershed Curve 

Channel 1.0. Slope Number 

acres (yrs.) (%) 

8-1 58.22 100 1.20 70 
58.22 2 1.20 91 

8-2 19.79 
8-3 32.52 
8-4 29.83 
8-5 47.79 
8-6 23.93 
8-7 35.24 
8-8 27.65 
8-9 38.49 
8-10 20.62 
8-11 56.38 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Central Mine Complex. Greene County CONSOl 

Telephone Number: Date. 

January 2002 

..... " .. "",,. Channel 
Peak Channel Bed LIning Manning's Channel 

DlschargeQ Slope 
Freeboard 

(specify Coefficient 
BoUom 

Side Slopes 
Flow Area 

Width 
average rocl 

cis (%) (It.) size) (n) (It) UR (sq It) 

79 1.0 0.5 Veg.lSyn. 0.06 4 3/3 25.82 
82 1.0 0.5 Veg.lSyn. 0.06 4 3/3 26.55 

1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 

- - ----

Permit Number 

Sheet 2 015 

With Freeboard Top Flow Flow 
Flow Depth 

Width Velocity 
QAvailable Channel TopChanne Q Available 

Depth Wldlh 
(It.) (It) (IUsec) cfs (ft.) (It.) cIs 

2.34 18.05 3.06 91.27 3 22 137.45 
2.38 18.29 3.09 91.27 3 22 137.45 

-
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Title: 

Coal Disposal Areas NO.3 and No.4 Collection Channels 

Prepared By: 

JMB 

Channel Cross-seclion Type: 

Type C Channel (See Sheel35) 

Average 
Drainage Design 

Watershed Curve 
Channell.D. Area Sionn 

Slope Number 

acres (yrs.) (%) 

C-1 27.14 100 3.73 70 
27.14 2 3.73 91 

C-2 7.8 
C-3 14.16 
C-4 9.74 
C-5 22.84 
C-6 4.52 
C-7 9.64 
C-8 11.31 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Central Mine Complex, Greene County CONSOL 

Telephone Number Dale: 

January 2002 

.... IIdll"'" Channel 
Peak ChannelBE!(J Lining Manning's Channel 

Freeboard Bollom Flow Area 
DlschargeQ Slope (specify Coefficient Side Slopes 

average rocl 
Width 

cfs (%) (It.) size) (n) (ft) VR (sq. II.) 

52 5.0 0.5 Filter Pnt. 0.03 0 212 5.67 
73 5.0 0.5 Filter Pnt. 0.03 0 212 7.31 

5.0 Filter Pnt. 
5.77 Filter Pnl. 
7.35 Filter Pnt. 

9.18-39.5 FilterPnt. 
5.0 FllterPnt. 
5.0 FllterPnt. 

9.0-38.0 Filter Pnt. 

Pennlt Number 

I 

Sheel30f5 

With Freeboard Top Flow Flow 
Flow Depth QAvailable Channel Width Velocity TopChanne QAvailable 

Depth Width 
(It.) (II) (lI.lsec.) cis (ft) (ft.) cis 

1.68 6.74 9.17 82.26 2.5 10 149.14 
1.91 7.65 9.98 82.26 2.5 10 149.14 

--- '------------ - -- -----
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Tille' 

Coal Disposal Areas NO.3 and No.4 Collecllon Channels 

Prepared By: 

JMB 

Channel Cross-seclion Type 

Type 0 Channel (See Sheet 35) 

Average 
Drainage Design 

Watershed Curve 
Channell D. Area Storm 

Slope Number 

acres (yrs ) (%) 

0-1 146.2 100 4.97 70 
146.2 2 4.97 91 

0-2 99.13 
0-3 64.03 
0-4 74.12 
0-5 42.21 
0-6 116.33 
0-7 51.48 
0-8 1.21 

SlIe: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company. 

Bailey Central Mine Complex. Greene County CONSOl 

Telephone Number Dale 

January 2002 

.... "d""'" Channel 
Peak ChannelS\!{ lining Manning's Channel 

Freeboard Bottom Flow Area 
DischargeQ Slope (specily Coefficient 

WIdth 
Side Slopes 

average roc 
cis (%) (ft.) size) (n) (Ill UR (sq. ft.) 

197 11.0-39.0 1.0 Filter Pnt. 0.03 3 2.5/2.5 11.99 
263 11.0-39.0 1.0 Filter Pnt. 0.03 3 2.5/2.5 14.86 

8.38-36.0 Filter Pot. 
3.62-29.9 Filter Pnt. 

8.65 - 21.1 Filter Pnt. 
5.39 - 34.2 Filter Pot. 

23.1 Filter Pot. 
11.6 Filter Pot. 
11.6 Filter Pnt. 

Permit Number: 

I 

Sheet 4 015 

With Freeboard Top Flow Flow 
FlowOeplh QAvaiiable Channel Width Velocity Top Channe QAvailable 

Deplh Widlh 
(ft.) (II) (ft.lsec.) cis (ft.) (It) cIs 

1.67 11.36 26.19 290.51 3 18 720.97 
1.91 12.55 28.27 290.51 3 18 720.97 
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TWe 

Coal DIsposal Areas NO.3 and No.4 Colleetion Channels 

Prepared By: 

JMB 

Charmel Cross·section Type 

Type E Channel (See Shee135) 

Average 
Drainage Design 

Walershed Curve Area Slorm Channel 1.0. Stope Number 

acres (yrs.) (%) 

E1 0.18 
E2 0.97 
E3 1.23 
E4 2.41 100 10.9 70 

2.41 2 10.9 91 

E5 0.75 
- -_.-

SlIe' 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Central MIne Complex. Greene County CON SOL 

Telephone Number, Dale' 

January 2002 

Peak 
" .. ,,, ... ,,' Channel 

Channel Bed 
Freeboard lining Manning's 

Bottom 
Channel 

Flow Area 
Discharge 0 Slope (specify Coefficient Side Slopes 

Width 
average rock 

cfs (%) (ft.) slzel (n) (ft) LJR (sQ ft.) 

2.1-40.0 FilterPnt. 
2.0-15.0 FillerPnt. 
5.0-28.3 FillerPnl. 

8.0 2.0-31.9 0.5 FillerPnl. 0.03 0 212 1.96 
6.0 2.0-31.9 0.5 FilterPnt. 0.03 0 212 1.58 

2.0-35.0 FillerPnt. 

-

Permit Number: 

Sheet50f5 

I 

With Freeboard 
Flow Depth 

Top Flow Flow 
QAvailable 

Width Velocity Channel Top Channel QAvallable 
Depth Width 

(ft.) (II) (ftJsee.) as (ft.) (ft. 1 cfs 

0.99 3.96 11.50 8.19 1.5 6.0 24.16 
0.89 3.56 10.71 8.19 1.5 6.0 24.16 
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Tille 
Temporary Saddle Dam A Channels 

Prepared By: 

Greg Heilman, P E. 

Channel Cross-section Type: 

Dlillnage Design 
Average 

Watershed Curve 
Channel I D. Area Storm Slope Number 

acres (m·) (%) 

T-28 18 10 85 

T-29 18.0 10 85 

T-30 62.2 10 75 

T-31 7.2 10 88 

T-32 19.0 10 75 

Noles: 

Sile: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company 
Bailey Central Mine Complex, Coal Disposal Areas 3 & 4 CONSOl 
Telephone Number: Date: 

412-269-6000 Janaury 23. 2002 

Peak ChaMalBed Manning's 
Channel 

Channel Freeboard BoHom Flow Area 
Discharge a Siopa Channel LIning Coefficient SIde Slopes 

(specify average Widlh 

cis (%) (It.) rock size) (n) (It) UR {sa. It.) 

45 2 0.5 Vegelallon & 
0.06 0 2 12.1 Synthellc Mal 

45 20 0.6 Grouted R-4 Rlprap 0.045 0 2 4.1 

95 4.0 0.6 R-4 Rlprap 0.045 0 2 12.0 

30 25 0.8 Grouted R-4 Rlprap 0.045 0 2 2.8 

35 4 0.4 R-3 Rlprap 0.035 0 2 5.1 

The 10-year design storm is used for temporary collection channels in accordance with Section 2.9.1(2) of the Engineering Manual for Mining Operations. 

/ 

Pennll Number 

Sheet 01 - -

TOp Flow Flow Wilh FreeilOard 
Flow Depth a Available Width Velocity Channel Channel a Available 

Depth Width 
_lit.) JIt) .(fl.lsec) cis (It.) (It.) cis 

2.5 9.8 3.7 47.2 3.0 12.0 76.7 

1.4 5.7 11.0 50.9 2.0 8.0 109.7 

2.4 9.8 7.9 100.0 3.0 12.0 162.7 

1.2 4.7 10.8 56.9 2.0 8.0 122.6 

1.6 6.4 6.8 35.0 2.0 
L-. 

8.0 63.1_ 
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Tille: 

Temporary Coarse Refuse Channels 

Prepared By: 

Greg Heilman, P E. 

Channel Cross·secllon Type: 

Drainage Design 
Average 

Area 510nn 
Watershed Curve 

Channel J.D. Slope Number 

acres (yrs.) (%) 

T-24 13.5 10 80 

.. II a .. 

T-25 100.7 10 88 

Q " n " 

T-26 129.0 10 82 

T-27 71.0 10 84 
---

Notes: 

SlIe: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Cenlral Mine Complex, Coal Disposal Areas 3 & 4 CONSOl 

Telephone Number Date: 

412·269·6096 Janaury 15, 2002 

Peak Channel Bed Manning's 
Channel 

Channet 
Discharge 0 Slope 

Freeboard Channel lining Coefficient 
Bollam 

Side Slopes 
Flow Area Flow Depth 

Width (specify average 
cfs (%) (It.) rocl\slzel (n) (ft) lJR (sq. It.) (It., 

35 5 0.8 Grouted R-4 Rlprap 0.045 0 2 5.7 1.7 

II 35 1.4 Grouted R-4 Rlprap 0.045 0 2 2.8 1.1 

285 . 7 0.5 Fabrlcfonn 0.03 0 2.5 17.9 3.0 

" 35 1.3 Fabrlcfonn 0.03 0 2.5 9.8 2.2 

290 1.5 1.7 R4 Rlprap 0.035 3 2.5 37.7 3.3 

175 1 0.7 Coarse Coal Refuse 0.03 0 213 26.8 3.3 
-- '---- -- -

The 10-year design storm is used for temporary collection channels in accordance with Section 2.9.1 (2) of the Engineering Manual for Mining Operations. 

Penni! [\'umber 

Sheet of -

Top Flow Flow 
Width Velocity 

QAvadable Channel 
Depth 

(ft) (ftJsec., cIs (fl.) 

6.7 6.1 548 2.5 

47 12.7 1451 2.5 

12.0 15.9 2870 3.5 

8.8 29.1 6416 35 

19.6 7.7 5902 5.0 

16.4 6.5 2093 4.0 

Channel T27 is located along the liner and coarse refuse interface. This channel moves continuously as the coarse refuse is being disposed and flows towards Channel T25 or Channel 02. 

I 

Wllh Freeboard 
Channel 

QAvailable 
Width 

(ft) ets 

10.0 99.4 

10.0 263.1 

14.0 432.9 

14.0 967.9 

280 760.0 

20.0 298.9 
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TIUe: 

Temporary Slurry Impoundment Channels 

Prepared By 

Greg Hellman. P.E. 

Channel Cross·section Type: 

i 

! Drainage Design 
Average 

Area Stonn 
Watershed Curve 

I Channet 1.0. Slope Number 

acres (yrs.) (%) 

T-12 41 10 84 

II " .. " 

T-13 18.0 10 91 

.. . .. It 

T-14 30.6 10 88 

n . It .. 

T-15 13.0 10 88 

It " It n 

T-16 19.3 10 84 

It .. .. n 

T-17 2.1 10 84 
T-18 29.0 10 84 

T-19 11.8 10 80 

T-20 8.9 10 75 

T·21 6.2 10 84 

T-22 3.3 10 84 

T-44 54.0 10 80 
------ ----

Notes: 

Site 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Central Mine Complex, Coal DIsposal Areas 3 & 4 CONSOL 

Telephone Number: Date: 

412·269·6096 Janaury 15, 2002 

Peak Channel Bed Manning's 
Channel 

Channel 
DlschargeQ Slope 

Freeboard Channel Lining Coefficient 
BoUom 

Side Slopes 
Flow Area 

Width 
(Specify average 

cfs (%) (ft.) rockalze) (n) (ft) UR (sQ. ft.) 

15 5 0.8 Grouted R-4 Riprap 0.045 0 2 3.0 

.. 35 1.2 Grouted R-4 Rlprap 0.045 0 2 1.5 

70 5 1.3 Grouted R-4 Rlprap 0.045 0 2 9.6 

" 10 1.6 Grouted R·4 Rlprap 0.045 0 2 7.4 

105 5 1.4 Grouted R-4 Rlprap 0.045 0 2 13.0 

" 20 2.0 Grouled R·4 Riprap 0.045 0 2 7.7 

45 5 1.1 Grouted R-4 Rlprap 0.045 0 2 6.9 

.. 35 1.7 Grouted R-4 Rlprap 0.045 a 2 3.3 

70 5 1.3 Grouted R·4 Rlprap 0.045 0 2 9.6 

" 35 2.0 Grouted R·4 Rlprap 0.045 0 2 4.6 

10 5 1.0 R·3 Rlprap 0.035 0 2 1.8 
90 1.5 0.9 R·3 Rlprap 0.035 3 2 15.2 

30 30 0.9 Grouted R-4 Rlprap 0.045 a 2 2.6 

20 5 0.5 
Vegetation & 

0.06 0 2 4.7 Synthetic Mat 

25 5 0.6 R·3 Rlprap 0.035 0 2 3.7 
15 5 0.9 R·3 Riprap 0.035 0 2 2.5 

115 4 1.2 Grouted R·4 Rlprap 0.045 0 2 15.2 

The 10-year design storm is used for temporary collection channels in accordance with Section 2.9.1(2) of the Engineering Manual for Mining Operations. 

Permll Number 

Sheel 01 - --

Top Flow Flow Wllh Freeboard 
Flow Deplh 

Width Vetoclty 
Q Available Channel Channel 

QAvaiiable 
Depth Width 

(fl.) (ft) (ft.lsec.) cIs (ft.) (ft.) cIs 

1.2 4.9 5.0 25.5 2.0 B.O 54.8 I 

0.8 3.4 10.3 67.4 2.0 8.0 145.1 

2.2 8.8 7.3 161.7 3.5 24.5 243.9 

1.9 7.7 9.4 228.6 3.5 24.5 344.9 

2.6 10.2 8.1 243.9 4.0 14.0 348.2 

2.0 7.9 13.6 487.7 4.0 14.0 487.8 

1.9 7.4 6.5 99.4 3.0 10.0 161.7 

1.3 5.2 13.5 263.1 3.0 10.0 427.8 

2.2 8.8 7.3 161.7 3.5 14.0 243.9 

1.5 6.1 15.1 427.8 3.5 14.0 645.2 

1.0 3.8 5.4 32.7 2.0 8.0 70.5 
2.1 11.4 5.9 130.8 3.0 15.0 195.6 

1.1 4.6 11.5 62.4 2.0 B.O 134.3 

1.5 6.1 4.3 20.0 2.0 8.0 41.1 

1.4 5.4 6.8 32.7 2.0 8.0 70.5 
1.1 4.5 6.0 32.7 2.0 8.0 70.5 

2.8 11.0 7.6 218.1 4.0 16.0 311.4 
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TIUe: 

Temporary Haul Road Channels 

Prepared By: 

Greg Hellman, P.E. 

Channel Cross-secllon Type: 

Drainage Design 
Average 

Area Stonn 
Watershed CUlVe 

Channell.D. Slope Number 

acres (yrs.) (%) 

T-10 50.5 10 72 

T-23 25.8 10 75 

HR-TypeA 43.0 10 72 
HR-TVDe B 5.5 10 80 
HR-Type B " " " 

Notes: 

Site 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailev Central Mine Complex, Coal DIsposal Areas 3 & 4 CONSOl 

Telephone Number Date: 

412·269-6096 Janaury 14, 2002 

Peak Channel Bed Manning's 
Channel 

Channel 
DlschargeQ Slope 

Freeboard Channel lining Coefficient 
BoUom 

Side Slopes 
Flow Area 

Width (specify average 
cIs (%) (ft.) rock size) (n) (ft) UR (SQ. ft.) 

75 2.0 0.5 Veg/SynMal 0.06 0 2 17.7 

55 25 0.5 Grouted R-4 Rlprap 0.045 2 2 4.4 

65 5.0 0.65 R-4 Rlprap 0.045 0 2 8.6 
17 5.0 0.8 R·3 Rlprap 0.04 0 2 3.0 

n 8.0 0.9 " .. n 2.6 - .. ----

HR Type A Channels are used for Haul Roads 13. 17. 18, and 19. Calculations are based on Haul Road 18 which Is the worst case. 

Flow Deplh 

(11.) 

3.0 

1.5 

2.1 
1.2 
1.1 

HR Type B Channels are used for all other Haul Roads constructed during Initial site preparation. Calculations are based on Haul Road 16 which is the worst case. 
The 10-year design storm is used for haul road channels in accordance with PADEP Subchapter D. Section 90.134. 

Penn it Number. 

Sheet of - -

Top Flow Flow Wilh Freeboard 

Width Velocity 
QAvallable Channel Channel 

Q Available 
Depth Width 

(H) (lI.lsec.) cIs (ft.) (II.) cIs 
11.9 4.2 76.7 3.5 14 1157 

5.9 12.5 55.0 2.0 8 1226 • 

8.3 7.5 80.4 2.75 11 1374 
4.9 5.6 28.6 2.0 8 61 7 
4.5 6.7 36.2 2.0 8 78.0 
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Tille: 

Sed Pond and Inilial Sile Prep Temporary Channels 

Prepared By: 

Greg Heilman, P.E. 

Channel Cross-secllon Type: 

Drainage Design 
Average 

Area Sionn 
Watershed Curve 

Channell.D. Slope Number 

acres (yrs.) (%) 

T-1 14.5 2 70 

T-2 14.5 2 70 
T-3 8.7 100 70 
T-4 442 2 70 
T-5 281 2 70 
T-6 149 2 70 
T-7 12.0 2 70 
T-8 52.0 2 70 
T-9 11.6 2 70 

T-11 21.5 2 70 
--_._-

Notes: 

SlIe: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Central Mine Complex, Coal Disposal Areas 3 & 4 CONSOL 

Telephone Number: Date: 

412-269-6096 January 14, 2002 

Peak Channel Bed Manning's 
Channel 

Channel 
Discharge 0 Slope 

Freeboard Channel Lining Coefficient 
Bottom 

Side Slopes 
Flow Area 

Width (specIfy average 
cfs (%) (ft.) rock size) (n) (ft) UR (sq. ft.) 

10 20 0.7 Grouted R·3 Riprap 0.04 0 2 1.2 

10 2 0.6 Veg/Curled Wood 0.06 0 2 3.9 
25 2 0.5 Veg/Curled Wo<XI 0.06 0 2 7.8 
160 1 0.7 Veg/SynMal 0.06 3 2 40.4 
100 2 0.9 VeglSyn Mal 0.06 3 2 22.0 
70 2 0.9 Veg/SynMal 0.06 3 2 14.5 
10 1 0.9 Veg/Curled Wood 0.06 0 2 5.1 
25 2 0.5 VeglSyn Mal 0.06 0 2 7.8 
10 2 0.6 Veg/Curled Wood 0.06 0 2 3.9 

12 30 0.7 Grouted R-4 Rlprap 0.05 0 2 1.4 

Flow Depth 

(II) 

0.8 

1.4 
2 

3.8 
2.6 
2.1 
1.6 
2.0 
1.4 

0.8 
-

The 100-year design storm was used for Channel T-3 since this channel diverts runon away from the sedimentation pond, which has a 100 year design storm. 

Pennll Number: 

Sheet of - -

Top Flow Flow With Freeboard 

Widlh Velocity 
o Available Channel Channel o Available 

Depth Width 

(ft) (lI.fsec.) cIs (ft.) (ft.) cIs 

3.1 8.2 19.4 1.5 6 57.3 

5.6 2.6 12.1 2.0 8 26.0 
7.9 3.2 26.0 2.5 10 47.2 
18.2 4.0 179.1 4.5 21 235.4 
13.6 4.5 131.8 3.5 17 186.5 
11.2 4.8 85.9 3.0 15 161.4 
6.4 2.0 18.4 2.5 10 33.4 
7.9 3.2 26.0 2.5 10 47.2 
5.6 2.6 12.1 2.0 8 26.0 

3.4 8.5 190 1.5 6 56.1 
-



ATIACHMENT 11.3.a.6 
HIGHWAY OCCUPANCY PERMIT 



APPLICATION FOR MINIMUM USE DRIVEWAY 
A Minimum Use Driveway is a Residential or Other Driveway Which is 

Expected to Be Used By Not More Than 25 Vehides Per Day (i.e. 50 A.D.T.) 

READ INSTRUCnONS ON REVERSE 
Applicant f Property Owner 

Consol Pennsylvania Coal Company 
Address 

1800 Washington Road 
Post Office Zip Code 

Pittsburgh, PA 15241 
Phone 

I 
Fee Check No. 

412-831-4000 $25.00 11p1tR'I~t/ 

APPLICATION IS MADE TO 

o CONSTRUCT A (1) ALTER AN (SR 4009) 
NEW DRIVEWAY EXISTING DRIVEWAY 

DATE WORK SCHEDULED TO BEGIN _2....;0;..;0....;.4 ____ -
DATE WORK SCHEDULED TO BE COMPLETED 2004 

.- -, 05--
APPl. NO. ' .. : ~ i ~ j { 

LOCATION OF PROPOSED DRIVEWAY 

County Greene 

Townshi p/Boro _....::R:::,;l.=.;· c::::,h:,:h:.:.=i;,:=l:,.=l:-.. __________________ _ 

Route No. SR 4009 

Name of Nearest SR 4013 & SR 4009 
Intersection 

Distance to Nearest 3100 Intersection in Feet _______________________ _ 

For the purpose of measuring sight distance, the drivers' eye height shall 
be 3.50 feet above the proposed access surface and highway pavement 
surface and the vehides' height shall be 4.25 feet above the proposed 
access surface and highway pavement surface. 

------------~--------~~------;=~~~~~--~~~~~~~--~~~~--------------EDGEOFPA~MfNT-------

LQJ
The proposed entrance is altering the existing SR 4009 and will be 

~O·--- located at a dead end. The section of 4009 between the railroad ~AY SIGHT 
• and SR 4011 will be abandoned. Approximately 5,900 feet. ~A~ 

A sight distance is not applicable. :..,....:.----------------INLAn 
UN.... : 

----- CENTER LINE - _.- _._-

~m::II:l= . ~AY ~.J 90° 

.-------~ ~~~----------------~.: 
Nt ~t. AREA lOBE 

Q.£AROFYEW 

ROADWAY 

• t,.. .... !: .. ~~~~ .. -.... ······ .. i ...... ':"':JI' • • -•• -. -•• -----------------EOGE Of PAvfMENT-------
~&l; .. ::::::::::::~::: .:. 5 : . ."::;. RADIUS (R) OF BOTH DRIVEWAY CURVES 

.b,..:::::::~::::::: - :::;: ~T MUST BE AT LEAST FIVE FEET FOR CARS 

---------------------------- - ~ .. ~: \nl (" 
-.4'2 It • 

r-----------------------------------------~ 
FOR DEPARTMENT USE ONL Y 

VEHICLE 

TURNAROUNO 

... ... , 

, 
I ___ 'I 

f 
DRIVEWAY WIDTH 
MUST BE AT LEAST 
10 FEET FOR CARS. 

\ 
\ 

FOR DEPARTMENT USE ONLY 

s'le RevIeWed On -------::-O'-... -~I------------
Comments _____________________ _ 

R~_DW_A_Y _ •• j.SHOUlDEA • 

--------~--~ ~ 
Des. ________ _ 

S.R. ________ _ 

Segment _____ _ 
Offset ________ _ 

(Fill in appropriate 
line) 

-, --
- (F ill in appropriate 

slope' 

... ..... ... ..... ..... 
Field Viewed BV ------":"'s-t=-.. ~ .• -----...,;~~8 

Under and subject to all the conditions, restrictions and regulations prescribed by the Pennsylvania Department of Transportation and on 
the issued Permit, Form M-945P. 

The applicant certifies that all statements contained herein are true and correct . 

. ~ L$.~ 
By X,#E2 ,- SIGNATURE(S) 

March 22, 2002 
DATE 

HAVE YOU READ INSTRUCTIONS ON REVERSE? 
HAVE YOU COMPLETED ALL BLANKS? 
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Module 12: Treatment Systems 

Note: 25 Pa. Code §91.23 requires that all plans, reports, and specifications for treatment facilities be prepared by a 
licensed professional engineer and bear an imprint or legible facsimile of his/her seal. (At least one copy must 
bear an original seal and signature). 

12.1 Discharges. 

Complete the attached Form 12.1A - NPDES Information, identifying and describing a" proposed discharges to 
surface waters, which are associated with this operation. The completed form must be certified correct by a 
person of appropriate title as specified on the form. 

See Form 12. 1 A at the end of this module for NPDES information. 

12.2 Waste Streams. 

Describe the anticipated volume and quality of water that will be generated by the following sources (address flow 
rate, flow duration, and periodic increments, as appropriate): 

a) drainage from underground workings, include basis for estimate; 

Not applicable. No drainage from underground workings will take place as part of this permit application. 

b) runoff which will come into contact with coal or other pollutional materials at surface mining activity sites. 

Runoff from exposed coarse coal refuse will be collected in perimeter ditches and conveyed to a 
sedimentation pond before being discharged. Refer to Module 13 for runoff quantity and quality. 

The slurry impoundment (Coal Refuse Disposal Area No.3) will be equipped with a decant pipe for draining 
excess pond supernatant. However, the decant pipe is not expected to be activated because pond 
supernatant will be recycled back to the preparation plant for use as make-up water. 

c) drainage from underdrains at coal refuse disposal sites. 

A system of rock and spring drains will intercept and carry stream/spring flow below the facility liner. A 
stream flow rate of 23.5 GPM was measured at a point below the disposal facility on November 10, 2001 
when flows were not affected by surface runoff. 

Internal drains instal/ed within the coarse coal refuse embankments will outlet to perimeter ditches that will 
discharge into the sedimentation pond. Refer to Appendix G of the Module 21 Design Report for seepage 
and drain capacity calculations. The quality of this drainage is expected to be similar to that exhibited by 
flow from embankment internal drains present at the existing Bailey disposal facility. 

12.3 Systems Overview. 

Describe all treatment systems that will be used to handle mine drainage and other waters requiring treatment 
prior to discharge. Include design capacity of each system and the projected effluent quality. 

No treatment other than sedimentation is proposed. Refer to Module 13 for pond capacity information. Discharge 
will be in accordance with NPDES criteria. Effluent water quality is expected to be similar to that exhibited by 
discharge from the existing Bailey disposal facility sedimentation pond. 

12.4 Flow Diagrams. 

a} Provide a flow diagram for each system described in the preceding section describing sources, flow patterns, 
flow volumes, and key system components. 

Drawings showing the sedimentation pond layout, including channels/drains discharging to the pond, are 
presented as Sheets 27, 28 and 29 of Exhibit 21.1. Pond details are presented on Sheet 30 of Exhibit 21.1. 
Channel and pond flow capacities are presented in Module 11 and 13, respectively. 

12 - 1 
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b) For sites where coal preparation, coal refuse disposal, and mine drainage treatment will take place, provide a 
copy of the Operations Map (Exhibit 9.1) with the following information added or highlighted. Label the map 
Exhibit 13.4 - Water Handling Plan. 

1) The exact location of each outfall. 

There is one outfall proposed with this permit application and it is NPDES 301. Refer to the Module 6. 1 
Location Map for the exact location. 

2) Sources of flow to each outfall, (color coded so that all sources contributing to an individual outfall can 
be identified). 

The sources of flow to the outfall are two internal drains, two rock drains, decant pipe and surface water 
collection channels. Refer to Sheets 3 and 4 of Exhibit 21. 1, Construction Drawings. 

3) The direction of flow in each collector pipe or channel. 

As indicated on Sheets 3 and 4 of Exhibit 21.1, Construction Drawings. 

4) Surface water monitoring pOints. 

Refer to Module 6.2, Environmental Resource Map and Module 9.1, Operations Map for the proposed 
surface water monitoring points. 

5) Other mining-related discharges that enter the receiving stream within the mapped area. 

Not applicable. 

12.5 Chemical Feed Systems. 

Describe the equipment that will be used to feed and mix treatment chemicals. 

Not applicable. Chemical feed systems are not proposed. 

12.6 Settlingflreatment Facilities. 

Describe tanks, ponds and other containment facilities that will be used in the treatment process, including their 
respective volumes, construction, and detention capacities. 

Refer to Module 13 and Exhibit 21. 1 for sedimentation pond design information. 

12.7 Sludge Disposal. 

Describe the anticipated volume of sludge that will be generated by each treatment system and the frequency of 
sludge removal operations. Describe the means of sludge disposal and the disposal site. 

Sedimentation pond clean-out is discussed under Module 13. 

12 - 2 
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(for Department Use Only 

FORM 12.1A NPDES Information 

Identify each point of discharge, the receiving stream and the corresponding latitude and longitude. 
If none, enter NONE in Column 1. 

Discharge Describe Treatment or Description of Dlscharae 
Point Source of Discharge Other Control Is Discharge 

Average Rate I Frequency (001,002, Surface (i.e., mine drainage, ring water, Technology Existing or Name of 
etc.) Elev. surface runoff'*, etc.) Provided Proposed? (mgd) Receiving Stream Latitude Longitude 

301 1127 Surface runoff None proposed 1.4 mgd daily Unnamed 39°57'32" 80°22'33" 
tributary to 
Enlow Fork 

*If discharge is storm induced runoff indicate site drainage area in acres. 

The information on the NPDES form must be certified correct by one of the following, as applicable. 

a) In the case of corporations, by a principal executive officer of at least the level of vice president, or his duly authorized representative, if such representative is responsible for the overall operation of 
the facility from which the discharge described in the NPDES form originates. 

b) In the case of a partnership, by a general partner. 

c) In the case of a sole proprietorship, by the proprietor. 

d) In the case of a municipal, state, or other public facility, by either a principal executive officer, ranking elected official, or other duly authorized employee. 

I certify that I am familiar with the information contained in the above table, and that to the best of my knowledge and belief such information is true, complete, and accurate. 

Dan R. Baker 
, 

Printed Name of Person Signing 

March 22, 2002 
Date 

18 U.S. C. Section 1001 provides that: 

President 
Title 

~. d-L-
Signature 

Whoever, in any matter within the jurisdiction of any department or agency of the United States knowingly and willfully falsifies, conceals. or covers up by any trick, scheme, or device a !l1aterial fact, or 
makes or uses any false, fictitious, or fraudulent statements or representations; or makes or uses any false writing or document knowing same to contain any false, fictitious, or fraudulent statement or 
entry, shall be fined not more than $10,000 or imprisoned not more than 5 years, or both. 

12.-3 
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Module 13: Impoundments 

Provide the following information for each impoundment that will be used in operations under this permit. Organize the 
information by site and facility. 

13. 1 General. 

a) Identify the impoundment so that it can be keyed to Exhibit 9.1. 

One sedimentation pond (with two chambers) and one coal refuse slurry impoundment (Coal Refuse 
Disposal Area No.3) are proposed with this application. Refer to the Exhibit 9.1, Operation Maps for the 
impoundment locations and Construction Drawings appended to the Module 21 Design Report. 

b) Describe the function of the impoundment. 

Slurry Impoundment The slurry impoundment will be used for disposal of coal refuse generated by the 
Bailey Central Mine Complex. Coarse coal refuse will be placed in embankments constructed across the 
valley to form an impoundment. Fine coal refuse will be pumped into the impoundment area by water slurry 
techniques. Water levels within the impoundment will be controlled by a decant pipe that will discharge into 
the proposed sedimentation pond in conjunction with a pumping system which will recycle pond supernatant 
to the preparation plant on an as needed basis. 

Sedimentation Pond. The sedimentation pond will receive discharge from the slurry pond and also will be 
used for site sedimentation control during each phase of facility development. 

c) Attach site-specific cross sections of the impoundment showing: the principal spillway, dewatering pipe, 
depth of water, crest of emergency spillway, maximum height of embankment, and existing ground. Label 
the cross-section Exhibit 13.1 - Impoundment Cross-Section. 

Refer to Construction Drawings appended to the Module 21 Design Report for cross sections of the 
impoundments. As indicated on those documents, the slurry impoundment design does not include an 
emergency spillway. 

d) Describe the potential effect of mine subsidence on the impoundment structure. 

The slurry impoundment is located directly over underground workings of the Bailey Mine. There are 
approximately 700 or more feet of cover between the underground workings and the proposed slurry 
impoundment. Refer to Section 4.9.6 of the Module 21 Design Report for a discussion of potential mine 
subsidence impacts. 

The sedimentation pond location is not underlain by mine workings. 

e) If detailed design plans are not included with the initial submittal of this application, indicate when they will 
be provided. (Note that design plans must be approved by the Department before construction of the 
structure begins.) 

Not applicable. Detailed design plans are included with this submittal. Refer to the Module 21 Design 
Report and Construction Drawings. 

13.2 Detailed Design Plan. 

Include a design report, construction plans, construction specifications and Form 13.2A. If the embankment is 
more than 20 feet in height as measured from the upstream toe of the embankment to the crest of the emergency 
spillway, or has a storage volume of 20 acre feet or more provide a stability analysis. Plans must be certified by 
either a qualified registered professional engineer or land surveyor (except in the case of large impoundments 
(see §89.111), impoundments on coal refuse disposal sites, and impoundments which will be left as part of the 
postmining land use, where plans must be certified by a qualified registered professional engineer). 

Refer to the Module 21 Design Report, Construction Drawings, and Technical Specifications. Also refer to Form 
13.2A at the end of this module. 

13 - 1 
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13.3 Compliance with 25 Pa Code Chapter 105. 

Indicate whether or not the impoundment meets the criteria for coverage under Chapter 105 -contributory drainage 
area exceeding 100 acres, water depth exceeding 15 feet (measured by the upstream toe of the dam at maximum 
storage elevation), or impounding capacity exceeding 50 acre-feet at maximum storage elevation. Applications for 
Chapter 105 dams are subject to additional application fees (see module 1, section E). 

Both impoundments meet the criteria for coverage under Chapter 105. Permit applications for the slurry 
impoundment Main Dam and Saddle Dams A, B, C, & D and for the sedimentation pond dam have been submitted 
to PADEP Bureau of Waterways Engineering. 

13.4 Groundwater Protection. 

a) Describe the quality of water that will be contained in the impoundment. 

Slurry Impoundment. The quality of the slurry pond supernatant is expected to be similar to that of Coal 
Refuse Disposal Area No.1, the eXisting slurry impoundment. An evaluation of the discharges from the 
existing Coal Refuse Disposal Area No. 1 is discussed in Section 8. 1 g of Module 8 included as part of this 
submittal. 

Sedimentation Pond. During site preparation/development and final stages of disposal area reclamation 
after soil cover has been placed, the quality of water that will enter the sedimentation pond will consist 
primarily of stormwater runoff from non-coal refuse areas. During these periods, water quality may contain 
high levels of sediment until the facility is stabilized with vegetation. During disposal facility operation, runoff 
from coarse coal refuse and possibly discharge from the slurry pond decant pipe will enter the sedimentation 
pond. The quality of water in the sedimentation pond during site operation is expected to be similar to that 
of the existing Bailey disposal facility sedimentation pond. Water quality data for the existing Bailey 
sedimentation pond are included with NPDES reports on file with PADEP. 

b) Where impounded water has the potential to cause groundwater contamination or to aggravate an existing 
groundwater problem: 

1 } describe the type and thickness of materials that will be used to line the bottom and sides of the 
impoundment; 

A two foot thick soil liner exhibiting a maximum permeability of 5 x 1 as cm/sec will be installed as 
described in Module 14 of this application. 

2} show the liner on the cross section drawings in 13.1 and construction drawings in 13.2; 

Refer to Construction Drawings appended to the Module 21 Design Report. 

3) complete Module 14. 

Refer to Module 14 submitted with this application. 

13.5 Operation and Maintenance Requirements. 

Describe the operation and maintenance requirements for the structure, including: 

a) scope and frequency of inspections; 

Inspections will be performed as outlined in the Operations and Maintenance Manual appended to the Module 
21 Design Report. 

b) dewatering of runoff collection ponds following storm events; 

The slurry impoundment has been designed to store runoff from the PMF event. Its design includes a decant 
pipe but Consol plans to pump water from this pond back to the preparation plant for use as process water. 
Therefore, the slurry impoundment is not expected to discharge. 

The sedimentation pond will be equipped with a perforated outlet structure that has been designed to control 
pond water levels and de water the pond after storm events. Fifteen rows of thirty four 1-inch in diameter 
perforations will be located on the riser pipe at EI. 1141.5 through EI. 1155.5. The lowest row of perforations is 
located 1.5 feet above the maximum sediment storage level. The maximum dewatering time to the sediment 

13 - 2 



5500-PM-MR0324 Rev. 412001 
storage level, assuming the maximum level of water to rise to the emergency spillway crest, is 6.0 days. This 
dewatering time meets the Department's standard that states dewatering must occur between 2 and 7 days. 

c) sludge removal operations; 

Accumulations of silt and precipitates will be removed from the sedimentation pond by backhoe or other 
suitable equipment when the sediment storage level increases above EI. 1140.0 or 6.0 feet. 

d) maintenance of embankments and liners. 

Refer to the Operations and Maintenance Manual appended to the Module 21 DeSign Report. 

e) monitoring 

Monitoring of the impoundments effluent will take place at the NPDES discharge point proposed with this 
application and in accordance with NPDES criteria. 

13.6 Removal. 

Indicate whether or not the impoundment will be removed during reclamation and, if so, provide a timetable and 
plans for reclamation of the area. 

The sedimentation pond will control sedimentation from areas of final cover placement. This pond will remain as part 
of the postmining land use until such time that the rock drains discharging to it meet effluent limitations. The five 
dams constructed to form the slurry impoundment also will remain as part of the post mining land use, but they will not 
function as dams. The slurry impoundment will be dewatered and covered at the end of its disposal life (estimated to 
be approximately 15 years) as part of site reclamation. 
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Commonwealth of Pennsylvania 
Department of Environmental Protection 

Bureau of Mining and Reclamation 

INSTRUCTIONS 

Permittee Consol Pennsylvania Coal Company 
Permit No. 
Pond Coal Refuse Disposal Area NO.3 
Township ~R~ic~h~h~iII~ ________________________________ ___ 

Coun~ ~G~ree~n=e~ __ ~~~~ ______ ~ __ ~ __________ ___ 
Engineer/Land Surveyor Michele Stewart - Michael Baker 
Date 

Complete first page and submit with permit application. Use both pages to certify completed impoundment. 
Sedimentation ponds and other impoundments must be constructed in accordance with the approved penn it before any disturbance of the area to be 

drained into the pond. Impoundment must be inspected during construction under the supervision of, and certified to the Department upon completion of 
construction by a registered professional engineer or land surveyor. 

Any enlargement, reduction in size, reconstruction. or other modification, that may affect the stability or operation must be approved by the Department. 
Pond must be certified and approved prior to the start of any other mining activities (see reference sheet - page 13 - 4 of this module). 

Unless otherwise specified in your pennit, use this fonn for the sedimentation pond and other impoundment certification. Submit 1 original and 2 copies to 
the appropriate District Mining Office. All infonnation must be provided, otherwise it will be retumed for completion. 

U.S.G.S. Quadrangle: Location (point of discharge): Latitude Longitude or 
Location from Bottom Right corner of U.S.G.S. Quadrangle: Wind Ridge inches North;15.3 inches West ....:.;1.=2 _____ _ 
HYDROLOGY: Drainage Area 219 acres Design Storm 100 year PMP, PMP Average Watershed Slope =0.:.;::5"",%~~--:-__ _ 
Land Use Reservoir Soil Type Dormont (type C) Curve Number 97 Peak Discharge .::::32~5::2~cfs=-____ _ 

Embankment 

Principal 
Spillway 

Dewatering 

Device 

Emergency 
Spillway 

Storage 

Capacity 

Top Width (Minimum) 
Outside Slope (Maximum) LH: _ V) 

Inside Slope (Maximum) 
Top Elevation 
Bottom Elevation 
Upstream Toe Elevation 

Downstream Toe Elevation 
Amount Allowed for Settlement 

Type of Cover 
Incised Slope (if any) 

Type 

Inside Slope (Maximum) LH: _V} 
Top Elevation 
Bottom Elevation 

Conduit Diameter (if barreVriser give both) 
Inlet Elevation 
Outlet Protection 
Spillway Capacity 

Type/Size 
Inlet Elevation 
Discharge Regulation (ie., self draining or valved) 

Discharge Capaci~ (cubic feet/second) 
Time to Dewater Full Pond 

Type 
Width 
Depth (with 2 feet of freeboard) 
Length 

Sideslopes 
Crest Elevation 

Slope 
Type of Lining/Protection 

Spillway Capaci~ (provide design calculations) 

Length @ Bottom 
Width @ Bottom 
Length @ Crest of Emergency Spillway 
Width @ Crest of Emergency Spillway 
Volume @ Crest of Emergency Spillway 
Length @ Crest of Principal Spillway 
Width @ Crest of Principal Spillway 
Volume @ Crest of Principal Spillway 
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Permit Application 
50 ft 

2,5H:1V 

3.0H:1V 
1495,0 

1200 
1200 
1165 
0.4 ft 

Vegetation 
N/A 

N/A 
N/A 

N/A 

None 
N/A 
N/A 

N/A 
N/A 

22 in HDPE (18.5 in ID) 

1484.0 (highest inlet) 
Self Draining 

22,2 cfs 
63 days 

None 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A 

1700 ft 
150 ft 

3250 ft. (@ Elev 1484) 

2500 ft (@ Elev 1484) 
20794 ac ft (@ Elev 1484) 

NlA 
NlA 
N/A 

As Constructed 



Permittee ______ _ 
Permit No. _____ _ 

5500-PM-MR0324 Rev. 412001 Pond Coal Ref Disp Area NO.3 
Twp.lCounty _____ _ 
Engineer ______ _ 
Date _______ _ 

TO BE COMPLETED AFTER CONSTRUCTION 

1. Has the facility been constructed at the location shown in the approved permit? 0 Yes o No 

DYes 0 No 

DYes 0 No 

2. Is emergency spillway constructed in original ground? 
And is the type of construction adequate for the required duration and 
discharge of the design storm? 

If "no" checked, explain. 

3. Are the collection channels inlets constructed at the proper locations 
and located to prevent short-circuiting? 0 Yes 0 No 

4. Has the pond liner been constructed as outlined in Module 14? (provide liner 0 Yes 0 No 
testing documentation) 

If not constructed as approved, answer the following questions. 

5. Is the "as constructed" design capable of meeting the performance standards? 
If "no" checked, explain. 

DYes D No 

6. Identify any conditions or deficiencies in the facility that need to be corrected. 

Construction Inspection 

Date of Inspection Inspected By Stage of Construction 

o N/A 

Supervising Professional Engineer _____________________________ _ 
Address _______________________________________________ __ 

Telephone Number _________ _ 

I certify that the above-mentioned structure is complete and has been constructed as indicated. 

Signature of Professional Engineer/Surveyor Date 

SEAL 

Registration Number and Expiration Date 

Signature of Permittee or Responsible Official Date Title 
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5500-PM-MR0324 Rev. 4/2001 FORM 13.2A: Impoundment Design and Certification 

Commonwealth of Pennsylvania 
Department of Environmental Protection 

Bureau of Mining and Reclamation 

INSTRUCTIONS 

Permittee Consol Pennsvlvania Coal Company 
Permit No. ~ ________ ~ __________________________ ___ 

Pond Sedimentation Pond 
Township .:..;R~ic:::.h~h.:.:.:iII,--______________________________ _ 

Coun~ ~G~re~e~n~e~ __ ~~~~ ____ ~~ __ ~~ ________ ___ 
Engineer/Land Surveyor Michele Stewart - Michael Baker 
Date 

Complete first page and submit with permit application. Use both pages to certify completed impoundment. 
Sedimentation ponds and other impoundments must be constructed in accordance with the approved permit before any disturbance of the area to be 

drained into the pond. Impoundment must be inspected during construction under the supervision of, and certified to the Department upon completion of 
construction by a registered professional engineer or land surveyor. 

Any enlargement, reduction in size, reconstruction, or other modification, that may affect the stability or operation must be approved by the Department. 
Pond must be certified and approved prior to the start of any other mining activities (see reference sheet - page 13 - 4 of this module). 

Unless otherwise specified in your permit. use this form for the sedimentation pond and other impoundment certification. Submit 1 original and 2 copies to 
the appropriate District Mining Office. All information must be provided, otherwise it will be returned for completion. 

U.S.G.S. Quadrangle: Location (point of discharge): Latitude __________ Longitude or 
Location from Bottom Right comer of U.S.G.S. Quadrangle: Wind Ridge inches North;15.3 inches West.:O~.1:...-__ _ 
HYDROLOGY: Drainage Area 455 acres DeSign Storm 100 year Average Watershed Slope :::.6....,%=--~ _____ _ 
Land Use soil finer/haul roads Soil Type Dormont (type C) Curve Number 80 Peak Discharge ...:.1=25=:..:9:...... ______ _ 

Embankment 

Principal 

Spillway 

Dewatering 
Device 

Emergency 

Spillway 

Storage 

Capaci~ 

Top Width (Minimum) 
Outside Slope (Maximum) LH: _ V) 

Inside Slope (Maximum) 

Top Elevation 

Bottom Elevation 

Upstream Toe Elevation 

Downstream Toe Elevation 
Amount Allowed for Settlement 

Type of Cover 

Incised Slope (if any) 

Type 

Inside Slope (Maximum) LH: _V) 

Top Elevation 

Bottom Elevation 

Conduit Diameter (if barrel/riser give both) 

Inlet Elevation 

Outlet Protection 

Spillway Capacity 

Type/Size 

Inlet Elevation 

Discharge Regulation (ie., self draining or valved) 

Discharge Capaci~ (cubic feet/second) 

Time to Dewater Full Pond 

Type 

Width 

Depth (with 2 feet of freeboard) 

Length 
Sideslopes 

Crest Elevation 

Slope 

Type of Lining/Protection 

Spillway Capaci~ (provide design calculations) 

Length @ Bottom 

Width @ Bottom 

Length @ Crest of Emergency Spillway 

Width @ Crest of Emergency Spillway 

Volume @ Crest of Emergency Spillway 

Length @ Crest of Principal Spillway 

Width @ Crest of Principal Spillway 

Volume @ Crest of Principal Spillway 
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Permit Application 
15 

2H:1V 

3H:1V 

1162 

1134 

1134 

1127 

9 inches 

vegetation 
N/A 
N/A 
N/A 
N/A 

Barrel RCP 

Barrel - 48 inches 

Barrel - 1132 

fabricform 

229 cfs @ elev. 1160 

Riser - 66 inch CMP 

Riser - 1156 
Self draining - perforated 

22~ cfs @ elev. 1160 

6 days 

Trapezoidal channel 

20 feet 

4.5 feet 

475 feet 
3H:1V 

1157.5 

6.5% 

Fabricform 

337 cfs @ elev 1162 

410 feet 

200 feet 

530 feet 

360 feet 

66.6 ac-ft 

520 feet 

350 feet 

60.1 ac- ft 

As Constructed 



Permittee _____ _ 
Permit No. _______ _ 

5500-PM-MR0324 Rev. 4/2001 Pond Sedimentation Pond 
Twp.lCounty _____ _ 
Engineer ______ _ 
Date _______ _ 

TO BE COMPLETED AFTER CONSTRUCTION 

1. Has the facility been constructed at the location shown in the approved permit? DYes D No 

2. Is emergency spillway constructed in original ground? DYes D No 
And is the type of construction adequate for the required duration and 
discharge of the design storm? 0 Yes D No 

3. 

4. 

Are the collection channels inlets constructed at the proper locations 
and located to prevent short-circuiting? 

Has the pond liner been constructed as outlined in Module 14? (provide liner 
testing documentation) 

If "no" checked, explain. 

DYes 0 No 

DYes D No D N/A 

If not constructed as approved, answer the following questions. 

5. Is the "as constructed" design capable of meeting the performance standards? 
If "no" checked, explain. 

6. Identify any conditions or deficiencies in the facility that need to be corrected. 

Construction Inspection 

DYes 0 No 

Date of Inspection Inspected By Stage of Construction 

Supe~ising Pro~ssional Engineer _____________________________ ~ 

Address _____________________________________________________________ ~ 

Telephone Number ___________ _ 

I certify that the above-mentioned structure is complete and has been constructed as indicated. 

Signature of Professional Engineer/Surveyor Date 

SEAL 

Registration Number and Expiration Date 

Signature of Permittee or Responsible Official Date Title 
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Module 14: Liners 

14.1 Identify the specific structures to be lined: 

Structure Specific Discharge Rate 

Coal Refuse Disposal Area No. 3 Design Permeability = 5 x 1 (J5 cm/sec 

Coal Refuse Disposal Area No. 4 Design Permeability = 5 x 1 (J5 cm/sec 

Sedimentation Pond Design Permeability = 5 x 1 (J5 cm/sec 

Based on performance of the existing adjacent coal refuse slurry impoundment relative to discharge 
standards, little or no potential exists for these proposed facilities to degrade groundwater or surface water 
resources (refer to Module B.1.g). Consequently a waiver from liner requirements outlined in PADEP 
Document Number 563-2112-656 is requested for Coal Refuse Disposal Area No.3 (slurry impoundment) 
and the sedimentation pond. Infiltration from proposed Coal Refuse Disposal Area No. 3 (Slurry 
Impoundment), Coal Refuse Disposal Area No. 4 (Coarse Coal Refuse Disposal Area) and Sedimentation 
Pond will be reduced by careful preparation of the on-site soils to form liners having the design 
permeability specified above. 

14.2 Describe the type of liner to be installed (Soil, Synthetic) (refer to technical guidance 563-2112-656 on 
liners for impoundments and storage areas for requirements regarding admixed liners) at each structure: 

A two-foot thick soil liner exhibiting a maximum permeability of 5 x 10.5 cm/sec will be installed as 
described in Section 14.4 of this module. Liner soil material will be obtained from the project site. 
The upstream face of Saddle Dams B, C, and D will be lined with 60 mil textured High Density 
Polyethylene (HDPE) geomembrane as shown on Sheets 3 and 4 of the Module 21. 1 drawings to 
minimize seepage through the dams. 

Site boring and test pit data indicate that site soils vary in thickness from 2 to 15.9 feet and consist 
primarily of clay with varying amounts of rock fragments. Some horizons include cobble and/or boulder 
size fragments. Soils that have been visually classified as clay or containing a substantial clay fraction are 
present at most locations. Laboratory classification tests conducted on representative clay/clayey 
samples corroborate the visual classifications. 

Laboratory test data are appended to the facility Design Report presented with Module 21. Unified soil 
classifications and corresponding fine fractions and plasticity indices determined from the testing also are 
presented in Attachment 14.2.5 for comparison with the test pit and test boring data. 

Clayey site soils will be used for constructing a 2-foot thick soil liner over the slurry impoundment site 
(Coal Refuse Disposal Area No.3), coarse coal refuse disposal area (Coal Refuse Disposal Area No.4), 
and sedimentation pond. These soils are expected to exhibit the required permeability after compaction. 
Module 14.2.a.7 presents a demonstration that sufficient soil liner material is available at the project site. 
Liner construction, generally will be conducted as described in this module and technical specifications 
appended to the Design Report (Attachment 21). 

a) Provide the following for soil liners: 

1) Design thickness; 

Two feet. 
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2) Permeability; 

5 x 10 -5 cm/sec maximum. Laboratory permeability tests performed on samples of compacted 
site soils demonstrate that this maximum requirement can be achieved. Four samples were 
tested as summarized below. 

BoringfTest Pit Depth % Compaction Permeability 
Tp·3 3.0·5.0 94.8 2. BE-07 cm/sec 
Tp·5 0.5-2.5 95.2 2. 1 E-06 cm/sec 
TP-15 4.5-9.0 95.6 6. 1 E-08 crn/sec 
TP-26 5.5-7.5 95.3 3.5E-07 cm/sec 

Refer to laboratory test results appended to the Module 21 Design Report. 

3) Water content; 

Liner material will be placed at a moisture content not exceeding the range of -2 to +3 percent of 
the optimum value defined by ASTM Test Method DB98 in accordance with Section 15 of 
Technical Specifications appended to the Design Report. Results of water content determinations 
performed on representative samples of liner soil borrow material are summarized on Attachment 
14.2.5. 

4) Soil density/moisture content relationship; 

A moisture-density test (ASTM 0698) was performed on seven representative samples of the site 
soils. Results of this testing are appended to the Module 21 Design Report and are summarized 
on Attachment 14.2.a.7b. They indicate a range in maximum dry density of 92. 7 to 111.9 pcf and 
corresponding optimum water content range of 27.5% to 14.7%. Additional moisture-density tests 
will be performed at the time of liner installation as discussed under Module 14.4.e. 

Soil liner material will be compacted to at least a dry density of 95% of the maximum value 
determined by ASTM Test Method 0698. The required density and water content will be 
established prior to soil liner installation based on results of laboratory moisture-density and 
permeability tests. Prior to soil re-compaction, the moisture content will be adjusted as required 
by sprinkling with water or disking to dry. 

5) Atterberg limits; 

Soil liner material will exhibit a minimum plasticity index of 10 as determined by ASTM 02487. 
Classification tests, including Atterberg limit determinations, will be performed at the time of liner 
installation as discussed under Module 14.4.e. Results of classification tests performed on 
representative samples of site clay to be used as liner soil are appended to the Module 21 Design 
Report (Attachment 21) and are summarized in Attachment 14.2.5. 

6) Sieve analysis and maximum coarse fragment size; 

The grain size distribution for soil liner material will have 100 percent of the particles with a 
maximum dimension not greater than one inch; and with 50 percent or more passing the No. 200 
sieve as determined by ASTM 0422. Results of sieve analyses performed on representative 
samples of site clay to be used as liner soil are appended to the Module 21 Design Report and 
are summarized in Attachment 14.2.5. Additional sieve analyses will be performed at the time of 
liner installation as discussed under Module 14.4.e. 

7) Location of soil borrow area; 

Soil liner material will be soils within the project site that satisfy liner material specifications and 
are not designated for use as soil cover. 
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Clayey site soils having 50% or more passing the No. 200 sieve and demonstrating a minimum 
plasticity index of 10 will be used for liner construction. Attachment 14.2.5 includes a listing of the 
thickness' of clay encountered by borings and test pits excavated at the project site. Soils having 
sandstone cobbles or boulders generally were not included in the clay thicknesses reported on 
Attachment 14.2.5. 

Clay soil thickness data presented on Attachment 14.2.5 were used to generate Attachment 
14.2.a.7a, a plan of the project site presenting proposed borrow areas and estimated average clay 
thicknesses within those areas. Estimated average soil (i.e., non-clay) thicknesses also are 
presented. Demonstration that sufficient clay soils are available for liner as well as cover 
construction is presented in Attachment 14.2.a.7b. Note that Module 17 demonstrates that 
sufficient cover soil will be available to finish cover construction after clay soils are removed. 

8) Soil processing procedures (if needed); and 

Soil processing is expected to consist mainly of moisture conditioning (as required) and 
compaction. Any processing required to remove over-size particles will be minimal. If over-size 
particles are present, they will be either removed, or broken down to an acceptable size using 
earth moving equipment. Roots, other debris, and oversize particles not broken-down to an 
acceptable size will be removed by hand picking, disking, and/or raking with a rock rake where 
appropriate. 

9) Name and address of testing laboratory. 

NOTE: All lab tests are to be conducted on a composite representative sample of the borrow area. 

Tests conducted for facility design were performed by Geotechnics of East Pittsburgh, 
Pennsylvania. Consol has not selected the testing laboratory to be used for construction quality 
assurance/Quality Control (QAlQC). 

b) Provide the following for synthetic liners: 

1) Composition and thickness; 

60 mil textured HDPE 

2) Seam construction; 

Refer to Section 18 of the Technical Specifications 

3) Permeability; 

60 mil HDPE exhibits a permeability of 1 x 10-11 crn/sec 

4) Manufacturer's recommendations on uses and limitations; (liner must be compatible with impounded 
material) and 

The Manufacturer's recommendations on limitations are that the liner must be chemically compatible 
with impounded material and the uses are for all liner applications. 

5) Manufacturer's recommendations on installation procedures. 

Geomembrane will be installed in accordance with Section 18 of the Technical Specifications. These 
installation procedures represent standard engineering practice. 
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14.3 Subbase. Describe the following: 

a) General grading and compaction procedures; 

Grading as required to flatten steep areas and rock outcrop areas to provide slopes not steeper than 2H:1 V. 
Soft areas that may be detected (areas where the specified degree of compaction cannot be achieved 
and/or areas that move, i.e., pump, under the weight of the compaction equipment) will be undercut and 
replaced with properly compacted embankment material. 

Soil liner construction will require grading to: 1) excavate liner soil from designated borrow areas, 2) 
stockpile the material as needed, and 3) place the material in areas to be provided with soil liner. Soil liner 
material will be placed in lifts in accordance with technical specifications appended to the Module 21 
Design Report (Attachment 21). Stockpile capacities are discussed in Module 17.4. 

b) Measures for meeting installation requirements specific to the lining materials; and 

The proposed soil liner will require a firm non-yielding subbase. To satisfy this requirement, soft materials 
present at the liner subgrade (liner subbase) will be detected during liner construction. Soft subbase soils 
will be undercut and replaced with recompacted soil. 

HDPE liner subbase also will be firm and nonyielding, but will have a maximum particle size of 1 inch. 

Some underground mine subsidence may occur at the facility. However, the magnitude of subsidence 
and resulting differential settlements are not expected to be high enough to adversely impact liner 
performance. More detailed discussion of the subsidence impact analysis is presented in Section 4.0 of 
Attachment 21, the Design Report. 

c) Underdrain system (if applicable). 

Networks of rock and spring drains will be installed below Coal Refuse Disposal Areas No. 3 and No. 4 
liners as shown on Sheet 3 and 4 of the Exhibit 21. 1 drawings. 

Rock drains will collect and carry stream base flow (23.5 GPM based on a measurement not affected by 
surface runoff, i.e., November 10, 2001) below the disposal facility. They will consist of a geotextile
wrapped aggregate and rock underdrain constructed as shown on Sheet 32 of the Exhibit 21. 1 drawings. 
A filter analysis has been conducted to verify compatibility of the aggregate gradations (AASHTO No. 57 
and No.1). This analysis along with drain capacity calculations are presented in the calculation package 
attached to Module 21, Attachment 21. 

Springs encountered at the facility subgrade will be collected and drained to either the valley rock drain as 
shown on Sheet 3 and 4 of the Exhibit 21.1 drawings, or directly to the perimeter of the facility. Springs 
encountered at the subgrade of the sedimentation pond also will be collected and carried to a point 
outside the limits of fill. Individual springs will be collected by a geotextile-wrapped gravel underdrain 
constructed as indicated on Sheet 32 of the Exhibit 21.1 drawings and Section 4 of the Technical 
Specifications. 

Soil liner will be installed over the rock drain and/or spring drains. 

14.4 Installation Plan. Describe the following: 

a) Construction methods and sequence; 

Construction methods proposed for underdrain and liner installation are presented in the Technical 
Specifications attached to the Module 21 Design Report (Attachment 21). Construction sequencing is 
summarized below. 
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COAL REFUSE DISPOSAL AREA NO.3 

Spring collector drains will be installed during this initial stage of site preparation but also may be installed 
during other stages of site preparation as well. 

The facility rock drain will be installed during the initial stage of site preparation prior to grading and liner 
installation. Rock drain installation will be in accordance with the Exhibit 21. 1 drawings and Section 4 of 
Technical Specifications attached to the Module 21 Design Report (Attachment 21). 

The Main Dam and Saddle Dam A liner systems generally will be constructed in two stages corresponding 
to disposal facility stages. The first stage of liner will cover Stage 1 and Stage 2 dam areas and will be 
installed during initial site preparation (refer to Sheet 3 of Exhibit 21.1). Liner for the Stage 3 dam areas 
will be installed during Stage III site preparation. Saddle Dams B, C,' and D will be constructed of 
embankment material and will form the reservoir area liner subgrade at those locations. 

Soil liner for areas to receive only fine coal refuse slurry, the reservoir area, also will be installed in stages. 
The Stage 1 impoundment area and a section of the Stage 2 impoundment area will be installed as part of 
initial site preparation. Refer to Sheet 3 of Exhibit 21. 1. The remaining section of reservoir liner will be 
installed incrementally as the slurry level rises. Before the slurry level encroaches on the edge of in-place 
liner, the liner will be extended up the reservoir area side slopes a sufficient distance to prevent liner 
installation activities from inhibiting disposal operations, and to provide for at least one additional year of 
slurry disposal. 

Saddle dam geomembrane liners will be installed when the saddle dam is constructed. Therefore, 
incremental construction of these liners is not proposed. 

The general sequence of soi/liner system installation for each stage will be as follows: 

A. Clearing and grubbing within the area to receive liner; 

B. stripping topsoil from within the area. 

C. Sampling and testing in-situ soils to be used for liner construction as described under Module 14.4.e 
to'verify conformance with liner material specifications outlined under Module 14.2.a.2, 3, 4, 5, 6; 

D . . Stripping soil meeting requirements specified for liner material and/or soil cover and stockpiling it at the 
liner material and soil stockpile areas, respectively; 

E. Grading as required to flatten steep areas and rock outcrop areas to provide slopes not steeper than 
2H:1V; 

F. Installing any spring drains that may be needed; 

G. Constructing the soil liner and overlying protective soil cover incrementally. Work will start at the lower 
elevations and progress to the higher elevations. Liner construction within an area will be initiated by 
removing soils to be used for soil cover and soils satisfying liner material specifications as determined 
under Item C (clay). After an area has been stripped of soil and clay as required, the liner will be 
installed in accordance with Section 15 of the Technical Specifications. Any excess liner material 
removed from a stage of liner construction will be stored separately within either 1) stockpile areas 
designated for liner soil, or 2) higher-elevations of the disposal area. 

Soft areas of the liner subgrade that may be detected (areas where the specified degree of 
compaction cannot be achieved and/or areas that move, i.e., pump, under the weight of the 
compaction equipment) will be undercut and replaced with properly compacted embankment material. 
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COAL REFUSE DISPOSAL AREA NO.4 

Spring collector drains will be installed during this initial stage of site preparation but also may be installed 
during other stages of site preparation as well. 

Rock drain at the coarse coal refuse disposal area will be installed during the initial stage of site 
preparation prior to grading and liner installation. Rock drain installation will be in accordance with the 
Exhibit 21.1 drawings and Section 4.0 of the Technical Specifications attached to the Module 21 Design 
Report. 

Liner for the coarse coal refuse disposal area also will be installed incrementally. Liner for the area to be 
developed during slurry dam construction will be installed during initial site preparation. Refer to Sheet 4 
of the Exhibit 21.1 drawings. The remaining section of coarse coal refuse area liner will be installed 
incrementally as the lateral extent of coarse coal refuse expands. Before the coarse coal refuse working 
face encroaches on the edge of in-place liner, the liner will be extended a sufficient distance to prevent 
liner installation activities from inhibiting disposal operations, and to provide for at least one additional year 
of disposal. 

The general sequence of installation for each increment of liner system will be as described above for 
Coal Refuse Disposal Area NO.3. 

SEDIMENTATION POND 

The sedimentation pond liner system will be constructed in one stage during site preparation. Grading will 
be performed as required to form the pond liner subgrade which is approximately 3 feet below the finished 
grades shown on Sheet 30 of the Exhibit 21. 1 drawings. General sequencing of liner system installation will 
be as described above for Coal Refuse Disposal Area NO.3. The sedimentation pond liner will be 
provided with a 1 foot thick cover layer placed in two 6-inch lifts with an orange marker layer. 

b) Equipment to be used; 

Conventional earth moving equipment, e.g., scraper, bulldozer, roller (sheepsfoot roller for overall 
compaction and smooth wheel roller for sealing the surface), etc. will be used to construct the facility liner. 

c) Procedures for anchoring synthetic lines and constructing seals around protruding piping; 

Geomembrane anchor details are presented on Sheet 24 of the Exhibit 21. 1 drawings. No pipes will 
protrude through the geomembrane liners. However, the decant pipe risers and sedimentation pond outlet 
pipe will penetrate the soil liner that is proposed. At each of these pipe locations, soil liner material will be 
placed against the protruding pipe and compacted. 

d) Procedures for connecting, seaming, or otherwise joining separate components of the liner; and 

Soil liner layers will be knit together and the initial liner layer will be knit into the subbase by scarifying the 
surface of the in-situ soil layer prior to placement of overlying soil. 

Geomembrane seaming requirements are presented in Section 18 of the Technical Specifications 
attached to the Module 21 Design Report (Attachment 21). 

e) Quality assurance and quality control procedures. 

Quality assurance and quality control procedures proposed for geomembrane liner are outlined in Section 
18 of the Technical Specifications attached to the Module 21 Design Report. 

Soil liner materials will be sampled and tested prior to their incorporation into the liner to ensure that they 
meet the material requirements of Module 14.2. The required density and water content will be 
established prior to soil liner installation based on results of laboratory moisture-density tests. Adequacy 
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of liner permeability and compaction will be assessed by measuring in-place density, water content, and 
permeability. 

The proposed testing schedule is summarized below. Included are the tests that will be performed and 
corresponding testing frequencies. 

Test Test Method Minimum Testing Frequency 
. I 

Prior to Incorporation Into the Liner* 
Grain Size Distribution ASTMD422 One test per change in material. 
Moisture-Density Relationship ASTMD698 One test per change in material. 
Atterberg Limits ASTM 04318 One test per change in material. 
Water Content ASTM 02216 One test per change in material. 

Field Testing During Installation 
Liner Thickness Visual One determination per acre of 

Inspection of completed liner. 
manually 
excavated test 
pit 

In-Place Density ASTM D2922 One test per acre per lift but at 
03017, or least one per lift and one per day. 
01556 

Water Content ASTM D2216 One test per acre per lift but at 
least one per lift and one per day. 

Permeability** ASTM D5084 One determination per acre of 
(with back completed liner. 
pressure) 

* One test will be performed for evelY VIsual change m Imer material. Each sample 
collected for testing will be representative of the full thickness of liner material to be 
removed. 

** To be conducted on specimens having a dlY density corresponding to 95% of the 
maximum dlY density (higher if required to achieve the desired permeability). 

14.5 Provide a description of the protective cover to be installed to maintain the integrity of the liner. If a 
protective cover is not proposed, explain why it is not necessary. 

The disposal area soil liners will be overlain by 6 inches of soil cover material or 6 inches of coarse coal 
refuse material. Also, they will be constructed in stages as the disposal facility is developed to reduce the 
period of time that they are in place before being covered with coal refuse. 

The sedimentation pond liner will be overlain by a one-foot thick soil layer that will incorporate an orange 
geogrid marker layer to prevent damage during clean out operations. 

Geomembrane liners will be embedded within the earthen saddle dams. 

14.6 Provide a schedule and procedure for cleaning all impoundments to be lined. 

The coal refuse disposal impoundment (Coal Refuse Disposal Area No.3) will not be cleaned. 
Accumulations of silt and precipitates will be removed from the sedimentation pond by backhoe or other 
suitable equipment when the settling volume is reduced below the required level. Sludge will be 
transported and disposed of in Coal Refuse Disposal Area NO.4. 
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ATTACHMENT 14.2.5 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boringl Depth Generalized Visual Description Top Pass Plast. Unified Water Clay 
Test Pit Size #200 Index Class. Content Thick. 

(in) (%) (%) (%) (ft) 
TP-1 0-0.7 Topsoil 3.3 

0.7-4.0 Silty Clay w/Grvl size sandst & sh frags ~ 87 18 CL 16.4 
4.0-5.5* Weathered Sandstone 

TP-2 0-2.0 Topsoil 0 
2.0-7.0* Clayey Gravel (water @ 4.0) 1~ 28 16 GC 20.2 

TP-3 0-0.5 Topsoil 3.5 
0.5-2.0 Silty Clay w/Gravel (colluvium) % 82 24 CL 23.4 

2.0-3.0 Sandstone Cobbles & Bldrs (colluvium) 
3.0-5.0 Lean Clay (colluvium, wet @5.0) 3/B 97 24 CL 25.0 

5.0-7.0 Lean Clay w/Grvl (wI clayst cobs, colluv.) >1 94 18 CL 26.4 

7.0-8.0* Weathered Shale 
TP-4 0-0.8 Topsoil 7.2 

0.8-4.5 Silty Clay 1 77 26 CL 14.9 
4.5-7.5 Clayey Gravel (gravel size shale frags) % 89 24 CL 15.8 

7.5-8.0* Weathered Claystone 
TP-5 0-0.5 Topsoil 2.0 

0.5-2.5 Lean Clay (wet) 3/B 90 19 CL 43.9 

2.5-6.0 Clayey Gravel (shale frags), wet 1 39 15 SC 27.3 
6.0-7.0* Weathered Shale 

TP-6 0-0.3 Topsoil 1.0 
0.3-4.0 Silty Clay w/Grvl & Cobble size Sh Frags >1% 56 18 CL 12.9 

4.0-5.0* Lean Clay #4 96 22 CL 16.7 
TP-7 0-1.5 Topsoil 1.5 

1.5-3.0 Lean Clay (wet) 
3.0-4.5 Clayey Gravel (water @ 4.0) 
4.5-5.0* Weathered Shale 

TP-8 0-0.8 Topsoil 3.2 
0.8-4.0 Lean Clay #4 96 27 CL 27.1 
4.0-7.0* Clayey Gravel, wet (gravel is wthr shale) 3/B 83 9 CL 10.9 

TP-9 0-0.5 Topsoil 1.0 
0.5-5.0 Gravelly Elastic Silt w/cobbles & bldrs) 
5.0-6.0* Lean Clay 

TP-10 0-0.5 Topsoil 9.0 
0.5-5.5 Silty Clay (colluvium) 
5.5-9.5* Lean Clay, tr gvl (shale frags) tr cobbles 

TP-11 0-0.5 Topsoil 6.5 
0.5-3.0 Silty Clay 1 72 11 CL 17.3 
3.0-7.0* Gravelly Lean Clay % 85 17 CL 12.5 

TP-12 0-0.5 Topsoil 7.5 
0.5-5.0 Silty Clay w/Gravel (colluvium) % 82 25 CL 19.4 

5.0-8.0* Clayey Gravel (residual) % 75 13 CL 15.3 

TP-13 0-0.5 Topsoil 0 
0.5-7.0 Gravelly Lean Clay w/sandst cob. (colluv) >1% 45 11 GC 17.1 

7.0-8.0* Weathered Sandy Shale 
TP-14 0-0.5 Topsoil 0 

0.5-5.0 Silty Clay w/Gravel & sandst cobs & bldrs >1~ 49 7 GC-GM 13.1 

5.0-6.0* Weathered Shale 
TP-15 0-1.3 Topsoil 7.7 

1.3-4.5 Silty Clay (colluvium) 3/B 73 12 CL 17.6 

4.5-9.0 Lean Clay (moist to wet) #4 98 27 CH 35.8 
9.0-9.5* Weathered Shale 

... Bottom of interval @ top of rock 



ATTACHMENT 14.2.5(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boringl Depth Generalized Visual Description Top Pass Plast. Unified Water Clay 
Test Pit Size #200 Index Class. Content Thick. 

(in) (%) (%) (%) (tt) 
TP-16 0-0.8 Topsoil 2.7 

0.8-3.5 Silty Clay w/Gravel (clayst & shale frags) 
3.5-4.5* Weathered Sandy Shale 

TP-17 0-0.8 Topsoil 3.2 
0.8-4.0 Silty Clay 3/

B 78 22 CL 22.8 

4.0-5.0* Gravel (shale frags) 

TP-17A 0-0.7 Topsoil 4.8 
0.7-3.0 Silty Clay 96 28 CH 18.1 

3.0-5.5* Gravelly Clay (gravel is clayst frags) % 79 19 CL 13.3 

TP-19 0-0.8 Topsoil 3.2 
0.8-4.0 Silty Clay w/Gravel (shale frags) 1 71 19 CL 22.9 
4.0-8.5* Weathered Shale (gry-blk) 

TP-20 0-0.5 Topsoil 0.5 
0.5-5.0 Elastic Silt w/gvl-bldr size sh frags (colluv) >1 52 9 CL 8.4 
5.0-5.5 Lean Clay 3/

B 95 27 CH 18.9 

5.5-6.0* Weathered Shale 

TP-21 0-0.3 Topsoil 0 
0.3-7.0* Elastic Silt w/Gravel & sandst cobs & bldr >1 55 16 CL 14.1 

TP-21A 0-0.5 Topsoil 8.5+ 
0.5-5.5 Silty Clay 3/

B 88 21,17 CL 16.1,14.8 

5.5-9.0 Clayey Gravel (gravel is clayst & sandst) % 82 17 CL 13.7 

TP-22 0-1.5 Topsoil 3.5 
1.5-6.5 Silty Clay w/sandst cobbles & boulders >1 80 17 CL 21.1 
6.5-8.0 Lean Clay #10 98 14 CL 22.2 
8.0-10.0 Clayey Gravel (wet) ~ 85 10 CL-ML 17.3 

TP-23 0-0.8 Topsoil 4.7 
0.8-5.5 Silty Clay #4 97 23 CL 18.9 
5.5-6.0* Weathered Limestone 

TP-24 0-1.0 Topsoil 7.0 
1.0-5.5 Silty Clay % 83 21 CL 25.7 

5.5-8.0 Lean Clay % 71 19 CL 20.4 

8.0-10.0* Weathered Shale 

TP-25 0-0.8 Topsoil 3.5 
0.8-2.5 Elastic Silt w/Gravel w/shale cobs & bldrs 
2.5-6.0* Lean Clay wI clayst cobbles & bldrs 

TP-26 0-0.8 Topsoil 6.7 
0.8-5.5 Silty Clay (gravel @ 5.0-5.5) 1 51 13 CL 28.1 
5.5-7.5 Lean Clay (water @ 5.5) 1 82 16 CL 32.6 
7.5-8.0* Weathered Sandy Shale 

TP-27 0-0.8 Topsoil 2.7 
0.8-3.0 Silty Clay 3/

B 81 17 CL 17.0 

3.0-3.5 Lean Clay 
3.5-5.5* Weathered Sandy Shale 

TP-28 0-0.8 Topsoil 6.2 
0.8-3.0 Silty Clay w/Gravel (clayst frags) 1 67 19 CL 14.4 
3.0-5.0 Lean Clay #4 99 19 CL 18.7 
5.0-7.0* Weathered Claystone 

TP-29 0-0.5 Topsoil 6.0+ 
0.5-2.5 Silt wIG ravel (shale frags) 1~ 74 11 ML 13.1 

2.5-4.0 Silty Clay % 89 32 CH 20.6 

4.0-6.5 Lean Clay #4 99 33 CH 33.5 
Bottom of interval @ top of rock 



ATTACHMENT 14.2.5{Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boring/ Depth Generalized Visual Description Top Pass Plast. Unified Water Clay 
Test Pit Size #200 Index Class. Content Thick. 

(in) (%) (%) (o/D) (ft) 
TP-30 0-0.5 Topsoil 6.5 

0.5-4.0 Silty Clay w/Gravel (sandst frags) % 71 22 CL 17.0 

4.0-7.0 Lean Clay % 90 25 CL 16.7 

7.0-8.0* Weathered Sandstone 
TP-31 0-0.5 Topsoil 5.5 

0.5-6.0 Silty Clay w/Gravel (shale frags) % 60 21 CL 14.0 

6.0-6.5* Weathered Shale 
TP-32 0-0.8 Topsoil 0 

0.8-5.0 Silty Clay w/Gravel w sandst cobs & bldrs 
5.0-8.5* Weathered Shale 

TP-33 0-1.0 Topsoil 0 
1.0-6.0 Silty Clay w/Grvl to Boulder size Sh Frags >1 75 22 CL 18.4 
6.0-8.5* Weathered Shale 

TP-34 0-0.8 Topsoil 9.2 
0.8-5.5 Silty Clay wIG ravel % 80 24 CL 21.9 

5.5-10.0* Clayey Gravel (shale frags), wet % 63 19 .CL 15.4 

TP-35 0-0.8 Topsoil 7.7 
0.8-6.0 Silty Clay w/Gravel (shale frags) % 85 24 CL 19.3 

6.0-8.5 Lean Clay % 90 19 CL 25.1 

8.5-9.0* Weathered Shale 
TP-36 0-0.5 Topsoil 5.5 

0.5-3.0 Elastic Silt w/Gravel (shale frags) 
3.0-7.5 Silty Clay w/Gravel (shale frags) 
7.5-8.5* Lean Clay wI Fine Sand 

TP-37 0-0.8 Topsoil 7.7 
0.8-5.0 Silty Clay w/Gravel (sandst frags) 1% 67 20 CL 14.3 

5.0-6.0 Lean Clay % 74 29 CH 27.5 

6.0-6.5 Black Weathered Shale 1% 74 18 CL 22.2 

6.5-8.5 Lean Clay #4 97 29 CH 35.9 
8.5-9.0* Weathered Sandstone 

TP-38 0-0.5 Topsoil 0 
0.5-5.0 Silty Clay wIG ravel some cobbles (colluv) >1 59 17 CL 17.8 
5.0-6.5 Silty Clay w/Cobbles (residual) >1 95 29 CH 22.4 
6.5-7.5* Weathered Shale 

TP-39 0-0.5 Topsoil 0 
0.5-3.5 Silty Gravel (shale frags) w/Sandst Cobs >1 51 13 CL 13.9 
3.5-5.5* Weathered Shale 

TP-40 0-0.5 Topsoil 8.5 
0.5-2.5 Elastic Silt w/Gravel size Shale Frags % 54 16 CL 15.0 

2.5-6.0 Silty Clay 1 62 18 CL 13.7 
6.0-9.0* Lean Clay % 94 23 MH 23.4 

TP-41 0-0.5 Topsoil 6.5 
0.5-5.5 Silty Clay w/Gravel (shale frags) % 75 16 CL 19.2 

5.5-7.0 Lean Clay 3/B 91 22 CL 23.6 

7.0-9.0* Clayey Gravel (shale frags) 1% 37 9 GC 12.0 

TP-42 0-0.8 Topsoil 4.0 
0.8-6.0 Silty Clay w/cobbles & bldrs (sandy sh) 
6.0-10.0 Lean Clay I tr shale frags 3/B 96 24 CH 24.4 

10.0-11.0* Weathered Shale 
TP-43 0-0.8 Topsoil 5.5+ 

0.8-4.0 Silty Clay w/Grvl-bldr size sandst frags >1% 73 13 CL 18.0 
4.0-9.5+ Lean Clay #4 96 25 CH-MH 34.7 

* Bottom of Interval @ top of rock 



ATTACHMENT 14.2.S(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boringl Depth Generalized Visual Description Top Pass Plast. Unified Water Clay 
Test Pit Size #200 Index Class. Content Thick. 

(in) (0/0) (%) (%) (ft) 
TP-44 0-0.8 Topsoil 2.0 

0.8-5.5 Silty Clay w/Grvl (sh frags) & cob (water 4.5') >1 82 21 CL 27.2 
5.5-7.5 Lean Clay #4 98 22 CL 22.7 
7.5-8.0* Weathered Shale 

TP-45 0-0.3 Topsoil 1.5 
0.3-1.0 Gravelly Elastic Silt (gravel is shale frags) 
1.0-1.5 Topsoil 
1.5-4.5 Silty Clay w/Gravel (shale frags) w/cobs 
4.5-6.0 Lean Clay 
6.0-8.5* Weathered Shale 

TP-46 0-0.5 Topsoil 3.0 
0.5-1.5 Elastic Silt w/Gravel (sandy shale frags) % 69 8 CL 18.2 

1.5-5.0 Silty Clay w/gravel-bldr size shale frags >1% 58 19 CL 21.2 

5.0-8.0 Lean Clay 3/
6 96 25 CL 23.4 

8.0-8.5* Weathered Shale 
TP-47 0-0.5 Topsoil 6.5 

0.5-7.0 Silty Clay wiG rave I (sandst frags) 3/
6 68 18 CL 19.6 

7.0-9.0* Weathered Sandstone 
TP-48 0-0.5 Topsoil 0 

0.5-6.5 Elastic Silt w/Gravel & Cobbles >1 66 16 CL 20.1 
6.5-10.0+ Silty Clay w/Gravel & Cobbles >1 76 17 CL 18.8 

TP-49 0-0.5 Topsoil 7.5 
0.5-2.0 Silt % 71 14 CL 11.9 

2.0-5.0 Gravelly Lean Clay 3/
6 67 17 CL 10.5 

5.0-7.0 Lean Clay 3/
8 95 26 CL 14.0 

7.0-8.0 Gravel (clayst frags) w/Clay 3/
8 67 12 CL 9.2 

TP-50 0-0.8 Topsoil 1.0 
0.8-9.5 Elastic Silt w/Gravel (shale frags) >1% 38 10 GC 14.1 

9.5-10.5 Lean Clay w/Gravel (shale frags) % 82 19 CL 17.5 

TP-51 0-0.3 Topsoil 0 
0.3-1.0 Silty Clay 
1.0-1.3* Weathered Limestone 

TP-52 0-0.3 Topsoil 0 
0.3-2.0* Weathered Sandstone 

TP-53 0-0.3 Topsoil 4.0 
0.3-5.0 Elast Silt w/Grvl, Cob. & Bldrs (colluvium) >1 68 7 CL-ML 9.9 
5.0-9.0* Lean Clay w/Gravel (shale frags) 3/

8 86 18 CL 22.7 

TP-54 0-0.5 Topsoil 4.0 
0.5-4.5 Clayey Gravel (shale frags) 3/

8 73 16 CL 16.6 

4.5-5.5* Weathered Shale 
TP-55 0-0.8 Topsoil 6.2 

0.8-4.5 Silty Gravel 1% 55 13 CL 12.6 

4.5-7.0 Lean Clay #4 94 19 CL 23.6 
7.0-9.0* Weathered Claystone 

TP-56 0-0.8 Topsoil 0.8 
0.8-1.6 Silty Clay w/Gravel (shale frags) 
1.6-4.0* Weathered Shale 

* Bottom of interval @ top of rock 



ATTACHMENT 14.2.5(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boringl Depth Generalized Visual Description Top Pass Plast. Unified Water Clay 
Test Pit Size #200 Index Class. Content Thick. 

(in) COlo) (%) (%) (ft) 
8-1 0-3.5 Silty Clay w/Gravel (siltst frags) 3.0 

3.5-10.7* Silty Clayey Gravel (siltst frags) 
B-2 0-6.0 Silty Clay w/Gravel (siltst frags) 5.5 

6.0-12.0* Gravelly Silty Clay 
B-3 0-1.5 Silt 0 

1.5-9.0 Silty Clayey Gravel (sandst frags) 
9.0-10.4* Clayey Gravel (clayst frags) 

B-4 0-6.0 Silty Clay w/Gravel (sandst frags) 5.5 
6.0-10.0 Gravelly Lean Clay (gvl is sandst, sh, siltst) 

10.0-13.0* Silty Clay w/Gravel (shale frags) 
B-5 0-9.5 Silty Clay w/Gravel (rock frags) 9.0 

9.5-12.0 Gravelly Silty Clay (gvl is sandst & shale) 
12.0-13.0* Silty Clay w/Gravel (shale frags) 

B-6 0-3.0 Gravelly Silty Clay 5.0 
3.0-8.0 Lean Clay wIG ravel (rock frags) 
8.0-9.0 Poorly Graded Gravel (rock frags) 
9.0-10.0* Gravelly Silty Clay (gravel is sandst frags) 

B-7 0-9.0 Sandy, Silty Clay w/Grvl (water @ 3) 6.3 
9.0-15.3* Lean Clay w/Gravel (shale & clayst frags) 

B-8 0-3.5 Gravelly Silty Clay 2 27 12 GC 14.4 0 
3.5-7.3 Silty Clayey Gravel (water @ 5.0) 
7.3-7.7* Silty Clay w/Gravel 

B-9 0-9.0 Silty Clay w/Gravel (shale frags) 0 
9.0-11.5* Silty, Clayey Gravel (siltstone frags) 

B-10 0-6.0 Sandy Silty Clay w/Gravel 
6.0-22.5* Silty Clay w/Gravel (water @ 15.0) 

B-11 0-4.0 Silt 1 70 17 CL 15.1,23.5 3.5 
4.0-8.0* Silty Clay w/Grvl (sandstlsiltst trag) water 5' 

B-12 0-0.5 Silt 10.9 
0.5-3.0 Silty Clay wIG ravel 
3.0-6.0 Gravelly. Silty Clay 
6.0-7.7 Lean Clay w/Gravel 
7.7-12.0 Silty Clayey Gravel 
12.0-15.7* Lean Clay wIG ravel 

8-13 0-9.0 Silty Clay w/Gravel 8.5 
9.0-15.8* Gravelly Silty Clay 

8-14 0-0.2 Topsoil 8.8 
0.2-12.0 Silty Clay w/Gravel 
12.0-15.6* Weathered Siltstone & Sandstone 

8-15 0-15.0 Silty Clay wIG rave I 5.5 
15.0-15.9* Gravelly Silty Clay 

B-16 0-0.2 Topsoil 5.8 
0.2-3.0 Silty Clay 
3.0-11.0* Silty Clay w/Gravel 

B-17 0-0.2 Topsoil 9.8 
0.2-10.0* Silty Clay 

B-18 0-3.0 Sandy Silt w/Gravel 3.0 
3.0-9.0 Silty Clay w/Gravel 
9.0-12.0 Lean Clay 
12.0-12.7* Clay w/Gravel (wthr shale) 

* Bottom of Interval @ top of rock 



ATTACHMENT 14.2.5(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boring/ Depth Generalized Visual Description Top Pass Plast. Unified Water Clay 
Test Pit Size #200 Index Class. Content Thick. 

(in) (%) (%) (%) (ft) 
8-19 0-5.5* Silty Clay w/Gravel (wthr shale) 5.5 
8-20 0-0.5 Topsoil 5.5 

0.5-3.0 Silty Clay 
3.0-9.0 Silty Clay w/Gravel 
9.0-9.5 81k Silty Clay (wthr carbo shale) 
9.5-12.0 Sandy Silt w/Gravel 
12.0-15.0 Silty Clay wiG ravel 
15.0-18.0 Silty Clay wiG ravel 
18.0-21.2* Sandy Silty Clay wiG ravel 

'" Bottom of Interval @ top of rock 



ATTACHMENT 14.2.a.7a 
CLAY BORROW AREA PLAN 
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ATTACHMENT 14.2.a.7b 
SUMMARY OF CLAY (LINER SOIL) QUANTITIES 



ATTACHMENT 14.2.a.7b 

BAILEY CENTRAL MINE COMPLEX 
NEW COAL REFUSE DISPOSAL FACILITY 
SUMMARY OF CLAY (LINER SOIL) QUANTITIES: BORROW VS REQUIRED 

CLAY (LINER SOIL) BORROW SUMMARY 
Clay Source Area* Average Available 

Clay Clay 
Thickness Quantity 

(S.F.) (Ft.) (C.Y.) 
#1 965,808 5.5 196,739 
#2 976,676 7.7 278,534 
#3 460,654 4.9 83,600 
#4 3,335,839 5.5 679,523 
#5 556,686 9.0 185,562 
#6 3,307,450 6.7 820,738 
#7 681,226 3.0 75,692 

TOTAL AVAILABLE 2,320,386 
TOTAL W/SHRINK 2,095,309 

CLAY REQUIREMENT 
Area* Clay Required 

Thickness Clay 
Quantity 

(S.Y.) (Ft.) (C.Y.) 
2' Clay Liner 1,811,325 2.0 1,207,550 
l' Clay Cover 1,779,473 1.0 593,158 

TOTAL NEEDED 1,800,708 
* Areas have not been Increased to account for terrain Since proposed slopes 

will approximate existing ground slopes. Not increasing plan areas to account 
for terrain over estimates cover clay/soil requirements since the slurry 
impoundment cover is relatively flat. 

SHRINK CALCULATION 
BoringlTest Pit Depth In-Place Max Dry 

Dry Density Density 
(pet) (pet) 

8-11 1.5-3.0 111.2 
99.2 

3.0-5.0 96.9 
97.1 

8-8 1.5-3.5 114.7 
107.1 

TP-3 3.0-5.0 102.5 
TP-5 0.5-2.5 99.3 
TP-8 0.8-4.0 102.1 

TP-15 4.5-9.0 92.7 
TP-24 5.5-8.0 111.9 
TP-26 5.5-7.5 105.3 
TP-35 6.0-8.0 110.4 

Estimated Shrink 
Note: Shaded values used to calculate shrink. 

Dry Density 
@95%Comp. 

(pet) 

97.4 
94.3 
97.0 
88.1 
106.3 
100.0 
104.9 

9.7% 
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Module 15: StreamslWetlands 

15.1 Surface Activities Within 100 Feet of a Stream 

If surface mining activities, including haul road crossings, are proposed within 100 feet of any intermittent or 
perennial stream provide the following information: (Note: Variance request must be included in the proof of 
publication.) 

a) Name and location of the stream; and location, length, and acreage disturbed by the proposed activities: 
(Identify the location of the proposed activities on Exhibits 9.1 and 18.1); 

Coal Refuse Disposal Areas NO.3 and No.4 and associated sedimentation pond will be located within the 
valley of an unnamed tributary to Enlow Fork of Wheeling Creek and the valley of a major side branch to 
that tributary. The project site is situated primarily in Richhill Township and a minor part in Gray Township 
both in Greene County, Pennsylvania. The site is located approximately 3,300 feet south of the 
intersection of State Routes 4009 (Grinnage Road) and 4013 (Dogtown Road) and is bordered on the 
west by the existing slurry impoundment for CPCC's Bailey Central Mine Complex. Refer to Figure 1 of 
Attachment 15. 1. 

Development of the sites for coal refuse disposal will encroach on 13, 198 feet of perennial and intermittent 
stream channel - 9,898 feet within the mainstream valley and 3,300 feet within the major side branch 
valley. Refer to Exhibits 6.2 and 9. 1. 

b) A narrative giving a description and the purpose and justification of the proposed activities; 

Consol Pennsylvania Coal Co. is proposing to construct a new slurry impoundment (Coal Refuse Disposal 
Area No.3) and new coarse coal refuse disposal area (Coal Refuse Disposal Area No.4) for disposal of 
coal refuse generated by the Bailey Central Mine Complex. Existing disposal areas that currently service 
the mine complex are nearing full capacity. 

c) A hydrologic and hydraulic analysis which shall include: data on size, shape and characteristics of the 
watershed; the size and frequency of the design storm; the hydraulic capacity of any structures; the 
hydraulic capacity of the channel upstream and downstream; and, where flooding is a problem, flood 
damage and backwater analysis; 

Hydrologic and hydraulic analyses developed for the disposal facility and sedimentation pond designs 
include details of watershed size, shape and characteristics. These analyses are presented in Appendix 
G of the Module 21 Design Report. 

stream base flow will be carried under the disposal facilities in a rock drain constucted along the same 
approximate alignment as the stream channels. Refer to Appendix G of the Module 21 Design Report for 
calculations demonstrating the capacity of the rock drain and drain outlet pipes. 

Hydrologic and hydraulic analyses for the slurry impoundment, sedimentation pond, and channels that will 
carry storm flows within the watershed are included in Appendix G of the Module 21 Design Report. 
Design Storms for these structures are presented in the Design Report calculations as well as report 
narrative. 

d) A description of the character of the stream bed and banks, and a profile of the stream for a reasonable 
distance above and below the proposed site showing bed slopes, normal and flood water surfaces; and a 
deSCription of the riparian vegetation; 

Refer to the Biological Resources report presented as Attachment 15. 1 for a description of the character 
of the stream bed and banks and a description of the riparian vegetation. No stream sections will extend 
above the proposed site. The stream section immediately be/ow the site is the invert of an existing culvert 
under the railroad embankment. The slope of this culvert is 2. 1 %. Calculations showing the capacity of 
this culvert are included in Appendix G of the Module 21 Design Report. 

e) A plan and typical cross sections showing stream channel and existing ground, activities proposed, barriers 
to be maintained, and normal and flood water surfaces; 
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Plans and cross sections showing the existing stream channel, existing ground, and proposed activity are 
include in the Module 21 Construction Drawings. Stream barrier and variance areas are shown on Exhibit 
9.1. 

f) Where a bridge or culvert is proposed provide the following information: 

1) Plans and details showing the location, type, size, and height of the structure; 

2) Calculations showing the hydraulic capacity of the structure; 

3) A profile of the stream bed for a reasonable distance above and below the proposed location showing 
normal and flood water surface elevations and backwater effects of the structure; 

4) Cross sections upstream, downstream, and at the proposed location of the structure showing normal 
and flood water surface elevations and other topographic features, elevations, etc., necessary for an 
appraisal of the hazard potential of the structure; 

5) A narrative description of the construction methods and sequence including water handling during 
construction, and erosion and sedimentation controls; 

6) Indicate if the structure will be temporary or permanent (include plans for removal of temporary 
structures.) 

No bridges or culverts are proposed. Stream base flow will be carried under the disposal facilities in a rock 
drain constructed along the same approximate alignment as the stream channels. Refer to Appendix G of 
the Module 21 Design Report for calculations demonstrating the capacity of the rock drain and drain outlet 
pipes. 

g) A characterization of the existing water quality and quantity of the stream, including downstream water uses 
and 25 PA Code Chapter 93 Protected Water Use Classification. 

Both unnamed tributaries are classified as Warm Water Fishery (WWF, 25 PA code chapter 93). Within 
the site the streams are used for cattle grazing and for wildflife water supply. Downstream of the site is a 
culvert carrying the stream under the railroad. Below the culvert, the stream serves as a water source for 
area wildlife. 

Stream flow rate and water quality data are presented in Forms 8.38 and B.4A. 

15.2 Stream Relocation and Channel Changes 

If the proposed surface activities involve a relocation or channel change of a stream provide the information 
outlined in (a) through (g) below. All plans for stream relocations and channel changes must be certified by a 
qualified registered professional engineer. (Note: Stream variance request must be included in the proof of 
publication. ) 

a) Name and location of stream and location and length of the proposed channel change (identify the location 
of the proposed activities on Exhibits 9.1 and 18.1); 

Refer to Module 15.1.a. 

b) A narrative giving a description and the purpose and justification of the proposed relocation or channel 
change; 

Refer to Module 15.1.b. 

c) A characterization of the resident aquatic community, a description of the riparian vegetation and an 
assessment of the probable hydrologic consequences of the proposed activities on the water quality and 
quantity, and the resident aquatic communities. Provide the name(s), addressees) and telephone number(s) 
of the individual(s) responsible for the collection and analysis of this data and provide a description of the 
methodologies used to collect and analyze the data; 
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Refer to the Biological Resources report presented as Attachment 15. 1 for a characterization of the 
resident aquatic community, a description of the riparian vegetation, and a description of methodologies 
used to collect and analyze the data. This report was prepared by: 

Dale E. Pike, PhD and Bradford B. Owen Jr., PhD 
Pike Environmental Consulting 
784 Craynes Run Road 
Waynesburg, PA 15370-2766 
(724) 627-9691 

Hydrologic performance of the proposed facility is expected to be at least the same as that of the existing 
Bailey Central Mine Complex disposal facility, especially since the hydrogeologic setting of both sites are 
similar. In fact, performance of the proposed facility should exceed that of the existing facility since the 
proposed facility, unlike the existing facility, will be provided with an on-site soil liner. More detailed 
discussion of expected water qua/fty impacts from Coal Refuse Disposal Areas No. 3 and No. 4 are 
presented in Module 8. 

Proposed Coal Refuse Disposal Areas No. 3 and No.4, like the existing Bailey disposal facility, are not 
expected to adversely impact water quantity. Stream base flow will be carried under the disposal areas in 
a rock drain and site runoff ultimately will be discharged into the unnamed tributary after passing through 
the sedimentation pond. Proposed site development will not increase but should decrease flood flows; 
runoff will be controlled by the slurry impoundment and sedimentation ponds. CPCC plans to recycle 
slurry impoundment supernatant to the preparation plant, through the existing disposal facility. Based on 
cpce's experience at the existing disposal facility, recycling of process water should have no detrimental 
impact on downstream water quantity. 

epee proposes to mitigate the impacts of the stream loss by implementing the attached mitigation plan 
(Attachment 15.2.c). This plan proposes to fund the enhancement of fish and wildlife habitat in a nearby 
watershed in Greene County and to fund biological monitoring of these habitat improvements to mitigate 
stream losses. Mitigation will begin prior to site development and will continue concurrent with Stage I 
development. The mitigation plan provides for stream monitoring to document improvement levels that 
are achieved. Remedial action will be initiated for this mitigation plan if improvement goals outlined in the 
plan have not been achieved within 5 years. 

d) A hydrologic and hydraulic analysis which includes; 

1) Data on size, shape and characteristics of the watershed; 

2) The size and frequency of the design storm; 

3) The hydraulic capacity of the proposed replacement channel; 

4) The hydraulic capacity of the stream channel upstream and downstream of the proposed relocation or 
channel change. 

Refer to Module 15.1.c. 

e) A stream profile for the existing and proposed channel for a reasonable distance upstream, downstream and 
within the proposed change, showing bed slopes, pool-riffle ratios, normal and flood water surfaces, and 
existing obstructions; 

A profile of the main unnamed tributary and the major side branch tributary is presented as Attachment 
15.2.e Stream conditions are described in the Biological Resources Report (Attachment 15.1). Pool-riffle 
ratios are not applicable. 

f) A detailed plan and cross sections of the existing and proposed channel upstream, downstream and within 
the proposed channel change showing the limits and configuration of the proposed activities, dimensions, 
channel linings, and normal and flood water surfaces; 

Refer to the Construction Drawings presented in Module 21. 
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g) A description of the construction methods and sequence including: water handling during construction, 
erosion and sedimentation controls, and measures to be taken to prevent adverse impacts to water quality 
and quantity, water users and the aquatic communities, and measures for environmental enhancement if 
practicable. 

Refer to the Construction Drawings presented in Module 21. 

h) A characterization of the existing water quality and quantity of the stream, including downstream water uses 
and 25 PA Code Chapter 93 Protection Water Use Classification. 

Refer to Module 1S.1.g. 

15.3 Wetland Related Information. Provide the name, address, and phone no. of person conducting the 
wetland delineation. 

a) Complete Form 15A to provide inventory and classification information on all wetlands which occur on or 
within the permit area of surface mining activity sites. In completing the form, answer "yes" or "no" to the 
following questions as they pertain to each wetland. 

Exceptional Value Wetland Characteristics 

1 ) Does the wetlands serve as habitat for flora and fauna listed as "threatened" or "endangered" under 
the Endangered Species Act of 1973, or Wild Resource Conservation Act, Fish and Boat Code, or 
Game and Wildlife Code? 

2) Is the wetland hydrologically connected to or located within 1/2 mile of another wetland which serves 
as habitat of "threatened" or "endangered" species, and does it serve to maintain the habitat in that 
wetland? 

3) Is the wetland located in or along the floodplain of a wild trout stream (as designated by the 
Pennsylvania Fish and Boat Commission), or the floodplain of a tributary to a wild trout stream? 

4) Is the wetland located in or along the floodplain of a stream listed as exceptional value (under 
Chapter 93) or the floodplain of a tributary to an exceptional value stream? 

5) Is the wetland within the corridor of a waterway which has been designated as a wild or scenic river in 
accordance with the Wild and Scenic Rivers Act of 1968 or the PA Scenic Rivers Act? 

6) Is the wetland part of, or located along, an existing public or private drinking water supply and does it 
maintain the quality or quantity of the drinking water supply? 

7) Is the wetland located in an area designated by the Department as "natural" or "wild" area within state 
forest, game or park lands? 

8) Is the wetland located in an area designated as a Federal Wilderness Area under the Wilderness Act 
or the Federal Eastern Wilderness Act of 1975? 

9) Is the wetland located in an area designated as a National Natural Landmark by the Secretary of the 
Interior under the Historic Sites Act of 1935? 

NOTE: If a "yes" response is indicated for any question in (1) through (9) above, the wetlands would 
be "exceptional value"(as defined in 25 PA Code Section 105.17) and a demonstration must be made 
that the requirements of subsection (a) of 25 PA Code Section 1 05.18(a) have been met (See copy of 
Section 105.18(a) at the end of this Module). 

Wetland Functions 

10) Does the wetland serve natural biological functions, including food chain production; general habitat; 
and nesting, spawning, rearing or resting sites for aquatic or land species? 

11) Does the wetland provide areas for study of the environment, or as sanctuaries or refuges? 
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12) Does the wetland aid in. or maintain natural drainage characteristics. natural water filtration 
processes. current (flow) patterns or other environmental characteristics? 

13) Does the wetland serve as a storage area for flood and storm waters. or does it shield other areas 
from erosion or storm damage? 

14) Does the wetland provide recharge to local streams that maintains minimum baseflows? 

15) Does the wetland serve as a prime natural discharge area where surface water and groundwater are 
directly connected? 

16) Does the wetland aid in the prevention of pollution? 

17) Is the wetland used for. or does it provide the opportunity to be used for recreation? 

15.4 Wetland Impact Analysis/Assessment 

a) Describe the alternatives to the proposed surface mining activities that have been considered to avoid or 
minimize impacts on wetlands. An alternative analysis should include alternatives to the proposed surface 
mining activities, including alternative locations. routings or designs to avoid adverse impacts on the 
wetlands (Le. relocating spoil/topsoil storage areas. rerouting haul roads). 

Refer to the Alternatives Analysis that was submitted for this project to PADEP McMurray District Mining 
Office and approved on August 1,2001. 

b) Discuss whether any of the alternatives considered in (a) are practical to achieve the basic purposes of the 
project taking into account availability, cost, technology and logistics of the other possible project sites which 
would not affect wetlands? 

Wetland impacts at the site are unavoidable. Refer to the Alternatives Analysis that was submitted for this 
project to PADEP McMurray District Mining Office and approved on August 1, 2001. 

c) If any wetlands will be directly affected, provide the following: 

1) Identify the wetland and the areal extent of the impact. 

All of the wetlands listed on Form 15A will be completely impacted and removed by the proposed 
activities. Figure 2 of Attachment 15. 1 shows the location and approximate extent of the existing 
wetland areas. 

2) Submit a cross-sectional view showing the wetland and the proposed disturbed area. 

Cross sectional views of valley bottom areas where the wetlands are located are included with the 
Module 21 Construction Drawings 

3) Explain how the proposed activities will directly affect the hydrology. functions and values of the 
wetlands. 

i) If the proposed surface mining activities will affect less than 1.0 acre of wetland and the wetland 
is not an exceptional value wetland (in accordance with 25 PA Code Section 105.17). provide a 
description and probable degree of impact to the wetland functions and values which will be 
impacted by the proposed mining activities. NOTE: If a "yes" response is indicated for any 
question in 15.3 (a)(1 )-(9). the wetlands would be exceptional value (as defined in Section 
105.17). 

ii) If the proposed surface mining activities will affect 1.0 or more acres of wetlands or may affect 
an exceptional value wetland. provide a detailed assessment of the wetland functions and 
values identified in 15.3 (a)(10)-(17). Provide extent or degree of impact to each function and 
value. 

A detailed assessment of wetland functions is included in Attachment 15.5. As indicated 
by that report and the Attachment 15. 1 report, very few of the Area No. 3 wetlands are in 
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a natural state and most have been highly disturbed by cattle traffic. Wetland areas 
encompassing springs and seeps serve as groundwater discharge areas. Proposed 
construction provides for spring and seep flow to be intercepted and carried under the 
project site in an underdrain. Erosion and sedimentation and flood control provided by the 
wetlands will be replaced by proposed facilities detailed in the Module 21 Construction 
Drawings. 

d) If any wetlands will be indirectly affected by surface mining activities (e.g. altering the wetland hydrology): 

1 ) Identify the wetland and provide an estimate of the total wetland acreage affected. Describe the 
functions or values to be impacted and the degree of impact. 

2) Provide a description of how the proposed surface mining activities will indirectly affect the wetlands' 
functions and values. 

No indirect wetland impacts are anticipated. 

e) Indicate whether the cumulative impact of the proposed and anticipated surface mining activities result in a 
major impairment of the wetland resource in the general area, provide an explanation of the determination 
and identify any contacts with state or federal agencies involved in making the determination. 

Cumulative impacts of the proposed surface mining activities will not result in a major impairment 
of wetland resources in the general area. Any wetland impacts will be mitigated/replaced as 
described in Module 15.5. The proposed activity will be primarily contained within the watershed of 
the two unnamed tributaries. Recharge contributed by wetlands and streams within the project 
site to areas downstream will be maintained by discharge from the proposed sedimentation pond. 

f) Where a wetland's hydrology is at risk of being altered by underground coal extraction, as determined by the 
assessment under Module 8.5, information concerning wetland delineation ad functions must be provided as 
outlined in Sections 15.3 and 15.4 of this module. 

Not Applicable. 

15.5 Wetland Mitigation/Replacement (Sites where less than 0.5 acres of wetland is affected may qualify for 
mitigation options provided under the Pennsylvania Wetland Replacement Project. Contact the DEP permitting 
office for details.) 

a) If wetland mitigation measures or wetland replacement are proposed, address the following items: 

1) Identify the wetlands where mitigation measures will be employed, wetlands that will be replaced, and 
sites where replacement wetlands will be constructed along with the respective area of each. 

2) Provide a plan for mitigation/replacement following the guidelines in the DEP's technical guidance 
document, entitled "Design Criteria for Wetlands Replacement". (This guidance is available from 
DEP's Bureau of Water Quality Protection, Post Office Box 8465, Harrisburg, Pennsylvania 17105-
8465, telephone 717-787-2666 or through the Department's web site under Technical Guidance # 
363-0300-001. 

3) Show all affected wetlands, mitigation areas, and replacement sites on Exhibit 9.1; and, in addition, 
show replacement sites on Exhibit 18.1. 

4) Provide a wetlands functions and values comparison of current vs. replacement wetland acreage. In 
the case of mitigation, a comparison of the known wetlands functions and values and degree of impact 
to each must be compared to the functions and values of the proposed mitigation site when 
completed. This comparison of "currently existing" to "probable replacemenf' allows for a basis of the 
1 : 1 replacement ratio. 

Refer to the Attached Wetland Mitigation Plan (Attachment 15.5) for descriptions of affected 
wetlands and replacement wetlands, including a comparison of functions and values. Affected 
wetlands also are shown on Exhibit 9.1 and 18. 1. 
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NOTES: At a minimum, wetland replacement must be at a 1:1 ratio (replacement acres:affected acres), 
although the Department may require the ratio to exceed 1:1 based on the functions and values of the 
wetlands to be affected. 

Wetland replacement sites will generally not be approved unless the site is located within the same general 
area as the existing wetland to be be replaced. 
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FORM 15A - WETLAND INVENTORY 

Provide a positive (Y) or negative response (N) to each question under 15.3 as it applies to each wetland. 
Surface Site Wetland Acreage (Column numbers correspond to question numbers). 

I.D. I.D. (acres) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
i Area No.3 S-1 0.055 N N N N N N N N N N N Y Y Y Y Y N I 

i 

5-2 0.008 N N N N N N N N N N N Y Y Y Y Y N 

S-3 0.067 N N N N N N N N N N N Y Y Y Y Y N 

5-4 0.209 N N N N N N N N N N N Y Y Y N Y N 

5-5 0.050 N N N N N N N N N N N Y Y Y Y Y N 

5-6 0.022 N N N N N N N N N N N Y Y Y Y Y N 

5-7 0.090 N N N N N N N N N N N Y Y Y Y Y N 

8-8 N N N N N N N N N N N Y Y Y Y Y N 

5-9 0.020 N N N N N N N N N N N Y Y Y Y Y N 

8-10 0.435 N N N N N N N N N N N Y Y Y Y Y N 

5-11 0.048 N N N N N N N N N N N Y Y Y Y Y N 

5-12 0.004 N N N N N N N N N N N Y Y Y Y Y N 

5-13 0.048 N N N N N N N N N N N Y Y Y Y Y N 

5-14 0.021 N N N N N N N N N N N Y Y Y Y Y N 

8-15 0.080 N N N N N N N N N N N Y Y Y Y Y N 

5-16 0.031 N N N N N N N N N N N Y Y Y Y Y N 

5-17 0.009 N N N N N N N N N N N Y Y Y Y Y N 

8-18 0.045 N N N N N N N N N N N Y Y Y Y Y N 

8-19 0.012 N N N N N N N N N N N Y Y Y Y Y N 

Total 1.254 
- ---
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Provide a positive (Y) or negative response (N) to each question under 15.3 as it applies to each wetland. 
Surface Site Wetland Acreage (Column numbers correspond to ~uestion numbers). 

l.D. 1.0. (acres) 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 
Area No.4 R-1 0.026 N N N N N N N N N N N Y Y Y Y Y N 

R-2 0.009 N N N N N N N N N N N Y Y Y Y Y N 

R-3 0.014 N N N N N N N N N N N Y Y Y Y Y N 

R-4 N N N N N N N N N N N Y Y Y Y Y N 

R-5 0.004 N N N N N N N N N N N Y Y Y Y Y N 

R-6 N N N N N N N N N N N Y Y Y Y Y N 

R-7 N N N N N N N N N N N Y Y Y Y Y N 

Total 0.053 
- - -- -- - ----- -- ._--- --
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BIOLOGICAL RESOURCES REPORT 



BIOLOGICAL RESOURCES 

OF 

THE PROPOSED BAILEY MINE REFUSE 

AND SLURRY VALLEYS, 

GREENE COUNTY, PENNSYL VANIA 

By 

Dale E. Pike, Ph.D. 

and 

Bradford B. Owen Jr., Ph.D. 

for 

Consol Pennsylvania Coal Company 

August 8, 2001 



INTRODUCTION 

Consol Pennsylvania Coal Company is planning to develop new coal refuse disposal and slurry 

impoundment facilities for the Bailey Mine in the valley of an unnamed tnbutary to Enlow Fork 

of Wheeling Creek southeast of the mine's existing facilities (Figure 1). The site consists of the 

mainstem of the unnamed tnbutary where the slurry impoundment will be constructed and a 

major side branch of that tnbutary in which coal refuse will be disposed. Biological evaluations 

were made of each valley during May and June, 2001 to locate and delineate wetlands, detennine 

the length of non-ephemeral stream channels that could be impacted by construction and to 

informally assess aquatic macro invertebrate populations of the project sites. 

METHODS 

Each valley was walked to locate wetlands in the floodplain. All tnbutary drainages were 

walked to their sources, since wetlands are often located in spring or seep origins of tributaries. 

Terraces and slumps at the elevation of the tnbutary sources were checked for possible wetlands. 

The mainstream channel in each valley and all of its tnoutaries were walked to determine where 

flows became ephemeral. Prior to the visits there had been a period of rain heavy enough to 

wash out leaf litter normally found in ephemeral channels during the spring, making the 

distinction between ephemeral and non-ephemeral channels difficult. Therefore, portions of 

chminels with defined substrates and the presence of aquatic organisms normally requiring at 

least subsurface flow to complete their lifecycles were considered non-ephemeral. The 

intermittent and perennial portions of the stream channels were measured and lengths recorded. 

Macroinvertebrates were collected from the main stem of each valley and selected points in the 

tributaries. In the main stem streams composite samples were made from stream. segments than 

appeared to have similar substrates and flows. Where major tributaries entered the main stem 

new composite samples were taken. A total of five samples were collected from each valley 

(Figure 1). Collections were made with aD-frame kick ... net and by hand picking specimens from 

leaf-packs and stream substrates. The samples were preserved and retmned to the lab for sorting 
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of specimens from sample debris and identification to the lowest practical taxon. Identifications 

were made with the aid of taxonomic keys found in Merritt and Cummins (1996); Peckarsky, et 

ale (1990); Stewart and Stark (1993) and Jezerinac, et ale (1995). 

Each valley was surveyed in the field in detail according to the Routine Wetland Determination 

methods of the Army Corps of Engineers Manual (Environmental Laboratory, 1987). 

Jurisdictional wetlands were staked by the author and surveyed by Blue Mountain Engineering. 

Plant identification was primarily according to Strausbaugh and Core (undated) with assistance 

from other plant guides, and nomenclature was updated according to the synonymy in Reed 

(1997). Plant indicator categories were taken from the Revision of the National List of Plant 

Species that Occur in Wetlands (ibid). Soils were classified according to the soil survey of 

Greene and Washington Counties (U.S. Dept. of Agriculture et al, 1983) and their hydric 

classification was according to the list of hydric soils of the United States (U. S. Dept. of 

Agriculture, 1991). Detailed field data and the plant indicator categories are swnmarized on the 

attached "Standard Data Form 1" from the Army Corps of Engineers Manual (Environmental 

Laboratory, 1987). Locations of jurisdictional wetlands are shown in Figure 2. 

RESULTS - JURISDICTIONAL WETLANDS 

REFUSE VALLEY 

WIth few exceptions, the wetlands of the refuse valley were streamside or seep areas with 

relatively heavy forest cover. 

vWetIand R-l is a small wetland (O.026acres) resulting partly from ATV traffic. It had an 

inundated area about two meters square, while the rest of the wetland varied from saturated soils 

to dryer areas, resulting in a variety of plants being common. Bidens jrondosa was dominant 

around the inundated area, while Poa trivia/is and Glyceria striata dominated the spring flora in 

surrounding areas. 



v{vetlands R-2 and R-3 are relatively small somewhat marginal streamside and seep wetlands 

(0.009 and 0.014 acres, respectively). Wetland R-3 has a number of Lindera benzoin, typical of 

much of the flood plain in this area. 

01033 
Wetland R-4 is a somewhat larger streamside wetland, with shallow soils over gravel Its spring 

flora was dominated by Poa trivialis while Impatiens capensis (as in all future references, could 

be 1 Pallida - couldn't be determined in spring collections) was appearing likely to be the late 

season dominant. 

Wetland R-5 is a very small seep wetland (0.004 acres) in heavy forest, and its spring flora was 

dominated by Carex prasina, with Impatiens capensis likely to become the late season dominant. 

Wetlands R-6 and R-7 are two spring-seep wetlands at the headwaters of the Refuse Valley. 

Both are in heavy forest cover, but had different dominant spring herbs. Carex prasina 

dominated Wetland R-6, while Impatiens capensis dominated Wetland R-7. 

O,Ot;;1 o,ooi 
SLURRY VALLEY 

Jurisdictional wetlands of the Slurry Valley varied greatly in size, cover and plant composition. 

The valley was only partially wooded and most of it was heavily impacted by cattle grazing. 

foetIands 8-1 and 8-2 are small (0.055 and 0.008 acres, respectively) wetlands recently created 

by the adjacent railroad embankment. Both are in completely open areas and are heavily 

dominated by Typha latifolia with lesser amounts of other wetland and transitional species. 

These are low quality wetlands. 

iwet1and S-3 is another small wetland (0.067 acres) in an open area, with spring vegetation 

dominated by grasses with a few sedges and other taxa mixed in. 

I 

JWetland 8-4 is a fairly large wetland (0.209 acres) in a mostly open area. It has areas with 

almost an inch of water standing between vegetation chunps, but the majority of this wetland is a 

wet meadow with soil saturation a few inches below the surface. A great variety of herbs grow 
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in this wetland, with some areas dominated in the spring by Glyceria striata and others by Typha 

lati/olia or Poa trivialis. Late season vegetation will find Aster puniceus, earex species and 

Polygonum sagittatum becoming the dominants in most of the areas where spring grasses were 

dominant. 

£etIand S-5 is a smaIl wetland (0.050 acres) that includes a smaIl pooled area and surrounding 

wet areas dominated by a sparse cover of Glyceria striata, Bidens frondosa and a few other taxa. 

This wetland appears to be the result of an old channel that has been abandoned by the stream, 

while still maintaining water by virtue of a nearby seep. 

JWetland S-6 is a seep area (0.022 acres) in a power line right of way. Having almost no cover it 

supports a dense herbaceous layer dominated by Polygonum hydropiperoides and Carex frankii, 

with a large spring season representation of Poa trivialis. Impatiens capensis and Bidens 

frondosa will likely dominate some of the wetland in late season. 

Wetlands 8-7 and 8-8 are streamside areas heavily impacted by cattle. Most of the soils were 

dug up and much of the vegetation either grazed or mashed by cattle. Wetland 7 was dominated 

by in the spring sampling by a mixture of Leersia virginica, Bidens frondosa and Poa trivialis. 

Wetland 8-7 is a seep area near Wetland 8-6 that was dominated by Poa trivialis and Pi/ea 

pumila in the spring sampling. Late season vegetation will be dominated by P. pumila and 

possibly Polygonum hydropiperoides. 0 I 0 C1 0 l 0' .3 
~etIand S-9 (0.020 acres) is an area where the stream spread over a large flat area and created an 

island of gravely soils that supported some wetland vegetation POQ trivialis and Pilea pumila 

dominated the spring vegetation and again late season vegetation will likely be dominated by P. 

pumila and Polygonum hydropiperoides. 

Wetland 8-10 is the largest wetland of the Slurry Valley (0.435 acres). It encompassed a large 

relatively flat wet meadow with some areas saturated to the surfilce, grading to transitional areas. 

Spring vegetation was dominated by a number of grasses and sedges and smooth rush, depending 

on the specific area. 
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.JWetland 8-11 is a small wetland (0.048 acres) in an open area below an abandoned pond. Its 

spring flora was dominated by Carex frankii with the grasses Bromus inermis and GZyceria 

striata also very common. B. inermis is a UPL rated grass that dominated the adjacent grazed 

pasture and despite its rating seemed to be thriving in the wetland environment - possibly 

because it withstands grazing better than its would - be competitors. 

J Wetland S-12 is a tiny (0.004 acres) wetland at the headwaters of a small tributary. It was 

heavily impacted by cattle and had spring vegetation dominated by Poa triviaZis with Polygonum 

hydropiperoides likely to dominate latter in the season. 

I 

vWetland 8-13 is a wet area (0.048 acres) within the old abandoned and breached impoundment. 

A small area of standing water was surrounded by mud flats with sparse vegetation dominated in 

the spring by Poa trivialis and a few wetland plants with Bromus inennis again quite common. 

\~/Wet1and 8-14 is a small seep area (0.021 acres) adjacent to the main stream. It was an open area 

dominated by two sedges and smooth rush, despite the heavy grazing by cattle. 

Iwetlaods S-15 and S-16 are areas (0.080 and 0.031 acres, respectively) very heavily disturbed by 

cattle loafing, with much of the vegetation destroyed and soils a mass of deep hoof prints. 

Wetland 8-15 was in an area partially shaded by a Craetagus thicket. It had scattered vegetation 

often dominated by Bidens frondosa. Wetland 8-16 was mostly bare mud with a scattering of 

plants, Pi/ea pumila being the most abundant. 

/Wetlands 8-17,8-18 and 8-19 are headwater wetlands (0.009,0.045 and 0.012 acres, 

respectively) that were in mostly open areas. Despite the heavy grazing by cattle, a variety of 

vegetation remained, with each area having its own dominant wetland plant, but all areas again 

having a fair amount of Bromus inermis that had invaded from adjacent pasture. 
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RESULTS-AQUATIC RESOURCES 

Spring fed streams in southwest Pennsylvania often have perennial or intermittent flows for a 

short distance from their source and then become ephemeral to some point downstream where 

flows once again become at least intermittent. This was the case encountered in the drainages 

visited during this investigation. 

Figure 1 shows the non-ephemeral stream channels in the project area. From the existing Bailey 

Railroad grade culvert upstream through the valley that is the site of the proposed slurry disposal 

facility approximately 9898 feet of non-ephemeral stream channel were identified. The valley 

proposed for coarse refuse disposal had about 3300 feet of non-ephemeral stream channel from 

its confluence with the main stem channel to its headwaters. 

Substrates were quite variable over the entire length of stream investigated. No effort was made 

to quantitatively characterize stream substrates, but it was noted that there were areas of fine 

substrates in the headwater and some downstream sections of the streams. Large stretches of 

channel had gravels and cobble size materials. Shortly after stream measurements and 

macroinvertebrate collections were made the project area experienced an extremely heavy storm 

event resulting in major scouring of streambeds in the drainage. Gravel and finer size materials 

were washed out and deposited across the valley floodplain. Larger size materials were 

repositioned in the streambed with a large percentage of the aquatic biota disturbed or likely 

destroyed. 

The slurry disposal valley is currently used for cattle grazing resulting in stream banks and some 

riparian areas being heavily damaged. Several areas used for resting or congregation within the 

floodplain are devoid of vegetation and have soils churned up due to cattle activity. The 

proposed refuse disposal valley has not been recently grazed, but sections of the streambed have 

been disturbed by four-wheelers crossing or running in the stream channel. 
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Macroinvertebrate survey results for the proposed slurry impoundment and refuse disposal 

valleys are presented in Tables 1 and 2, respectively. Sampling of aquatic organisms was 

qualitative, so the Tables only show the presence of a particular taxon at a sampling station. The 

streams in both valleys had relatively diverse aquatic communities consistent with those found in 

southwest Pennsylvania. The larger number of taxa found in the proposed sluny impoundment 

valley is probable due to that stream being larger and providing more habitat types than the 

smaller valley proposed for coal refuse disposal. 

CONCLUSIONS 

Both the Refuse and Slurry valleys had a number of small wetlands associated with the streams 

in each valley - typical of southwestern Pennsylvania watersheds. The Refuse Valley contamed 

seven discrete Jurisdictional Wetlands totaling only 0.102 acres, while the Sluny Valley 

contained 19 Jurisdictional Wetlands totaling 1.259 acres. The wetlands of the Refuse Valley 

were mostly very small streamside or seep wetlands under heavy woodland cover. Most were 

relatively undisturbed natural wetlands of the sort commonly seen associated with stream origins 

and flood plains in southwestern Pennsylvania. Wetlands of the Slurry Valley ranged from wet 

meadows to headwater seep wetlands. Only Wetlands S-1 to 8-3 were not impacted by cattle 

traffic and grazing. Very few of the Sluny Valley wetlands were in a natural state and most 

were so highly disturbed that it is difficult to say what the natural vegetation should have been 

The macroinvertebrate fauna of the streams in the proposed project site were typical of small 

streams in this part of Pennsylvania. Many of the stream channels had been disturbed to some 

degree. The Refuse Valley had some disturbance from four-wheeler traffic, while the stream 

channel in the Slurry Valley was heavily impacted by pastured cattle. The aquatic biota of the 

latter stream, relative to a similar size stream in an un-grazed valley, is probably reduced in 

numbers of individuals, ifnot in numbers of taxa, due to cattle activity. In addition, extremely 

heavy late spring rains had washed out or repositioned most substrates in both valleys impacting 

the aquatic communities at least for the short term. 
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Table 1. Macroinvertebrates Collected From the Proposed Slurry Impoundment Site, 
Bailey Mine, Greene County, Pennsylvania, June 4, 2001 

Taxon STAt STA2 STA3 STA4 STA5 

Oligochaeta 
Enchytraeidae ~ ~ 

Lumbriculidae ttl ~ ~ ~ 

Bivalvia 
Pisidium ~ ~ 

Gastropoda 
Fossaria ~ 

Gyraulus ~ 

Physella ~ ~ ~ 

Ephemeroptera 
Ameletus ttl 

Baetis ~ ~ ~ 

Eurylophella ~ 

Stenonema ttl '" ~ ~ ttl 

Odonata 
Cordulegaster ttl '" ~ 

Plecoptera 
Amphinemura ttl '" '" ~ ttl 

Beloneuria ~ '" ~ 

Diploperla '" Isoperla '" '" ~ ~ ~ 

Hemiptera 
Microvelia '" '" 
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Table 1. Macroinvertebrates Collected From the Proposed Slurry Impoundment Site, 
Bailey Mine, Greene County, Pennsylvania, June 4,2001 (continued) 

Taxon STAt STA2 STA3 STA4 STA5 

Trichoptera 
Chimarra ~ 

Eocosmoecus ~ 

Ironoquia v 
Lepidostoma v 
Lin:an.enhilidae (pu~) ~ 

Limnephilus ~ ~ 

Neophylax ~ ~ v 

Lepidoptera 
Acentria ~ 

Coleoptera 
Agabetes ~ ~ 

Hydrobius ~ 

Hydroporus ~ ~ 

Laccobius v ~ 

Stenus v 

Megaloptera 
Nigronia ~ 

Diptera 
Brachypremna v v ~ ~ 

Cbironomidae v ~ v ~ "" Chrysops ~ 

Dicranota ~ 

Limnophila v 
Pedicia v 
Scatella ~ 

Tipula ~ v v "" 

11 



Table 1. Macroinvertebrates Collected From the Proposed Slurry Impoundment Site, 
Bailey Mine, Greene County, Pennsylvania, June 4, 2001 (continued) 

Taxon STAI STA2 STA3 STA4 STA5 

Amphipoda 
Crangonyx III 

Decapoda 
_~. Cambarus ttl 

juv. Cambarus ~ III ~ 

Total Taxa 19 21 9 17 19 
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Table 2. Macroinvertebrates Collected From the Proposed Refuse Disposal Site, 
Bailey Mine, Greene County, Pennsylvania, May 22,2001 

Taxon STA6 STA7 STA8 STA9 

Oligo chaeta 
Lumbriculidae .; 

Ephemeroptera 
EJ!hemerella .; .; 

ParaJeptophlebia ~ .; 

Stenacron ~ .; ~ 

Stenonema ~ 

Pleco~tera 
Amphinemura ~ .; 

Diploperla .; .; ~ 

Diura .; 

Isoperla· .; .; .; .; 

Peltoperla .; .; .; 

Sweltsa .; 

Trichoptera 
Diplectrona ~ .; .; .; 

Ironoquia .; 

Lepidostoma .; 

Pycnopsyche ~ .; 

STAIO 

.; 

~ 

.; 

~ 

.; 
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Table 2. Macroinvertebrates Collected From the Proposed Refuse Disposal Site, 
Bailey Mine, Greene County, Pennsylvania, May 22, 2001 (continued) 

Taxon STA6 STA7 STA8 STA9 

Coleoptera 
Anchytarus ~ 

Megaloptera 
Nigronia tI ~ ~ 

Diptera 
Chironomidae ~ 

Chrysops ~ 

Cryptolabis ~ ~ 

Limnophila ~ tI ~ 

Pedicia ~ 

Pseudolimnophila ~ 

Tipula .; ~ 

Amphipoda 
Crangonyx tI 

Decapoda 
Cambarus bartonii tI ~ 

juv. Cambarus ~ .; ~ 

Total Taxa 14 15 11 11 

STAIO 

~ 

tI 

tI 

8 
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DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No R-l Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Poa trivia/is 
8. Glyceria striata 
9. Bidens frondosa 
10 Aster puniceus 
11. Carex lurida 
12. Scirpus microcarpus 
13. 

Indicator 
Status 

FACW 
OBL 
FACW 
OBL 
OBL 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: __________ , 
Hydrophytic vegetation: YesX-; No __ . Basis: Dominant plants are all rated FACW to OBL • 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No--=.:X=--_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color:,--:N~S/:.....-. _____ _ 
Gleyed: Yes~; No __ . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis: Low chroma, gleyed, saturation 

Hydrology 
Inundated: Yes X ; No __ . Depth of standing water:--=u:.a::p-=t=.o..::;3-=i=nc=h=es~ ________ _ 
Saturated soils: Yes~; No __ . Depth to saturated soil:...;.+..::3;...,:=t:::o_-=..3..,::in::.,:c=h:.,:e;::.s ________ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: saturated soils and an area of inundation 
Atypical situation: Yes __ ; No~. 

Normal Circumstances: YesX- No __ . 
Wetland Determination: Wetland._.:.::X=---________ ; Nonwetland'---_______ _ 

Comments: ~ 

Determined by:, . 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No R-2 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Impatiens capensis 
8. Pilea pumila 
9. Poa trivialis 
10. Leersia virginica 
11. Ranunculus recurvatus 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
FACW 
FAC 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No_.Basis: L COJIensis (FACW) totally dominated the veeetation. 

Soil 
Series and phase: Fluvaguents. loamy On hydric soils list? YesX- No __ 
Mottled: YesA-.; No __ o Mottle color: 5YR 5/6 ; Matrix color:~I~OY~R=_=_=5;t.::/2:.._ ____ _ 
Gleyed: Yes __ ; No X 0 Other indicators: ___________________ _ 

Hydric soils: Yes X ; No __ o Basis: Low matrix chroma. mottles 

Hydrology 
Inundated: Yes __ ; No X . Depth of standing water: _____________ _ 
Saturated soils: Yes X ; No __ o Depth to saturated soil:..;::O __ -4..:...::::in:.;:c=h:.;::;es~ _________ _ 
Other indicators:, ______________________________ _ 

Wetland hydrology: Yes X ; No __ o Basis: Soils saturated to near surface 
Atypical situation: Yes __ ; No...::.:X=--_ 

Normal Circumstances: Yes X No __ o 

Wetland Determination: Wetland __ --=X:.=...-_______ ; Nonwetland. _________ _ 
Connnems:, _________________________ -7~---~~~-~~~ 

Dd~~:~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No R-3 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. Lindera benzoin 
5. Acer negundo 
6. 

Indicator 
Status 

FACW
FAC+ 

Species 
Herbs 
7. Poa trivialis 
8. Pilea pumila 
9. Impatiens capensis 
10. Leersia virginica 
11. Polygonum virginianum 
12. Ranunculus recurvatus 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
FACW 
FAC 
FAC 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: __________ , 
Hydrophytic vegetation: Yes X ; No __ o Basis: Most abundant plants rated FACW 

Soil 
Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No.,::.:X=---_ 
Mottled: Yes X ; No___ Mottle color: 2.SYR 5/8 ; Matrix color:--=I~OY~R~6~/l=___ ___ _ 
Gleyed: Yes __ ; No X 0 Other indicators:, __________________ _ 
Hydric soils: Yes X ; No __ . Basis:...:::L=o:..:.w.:.....::ch:::.:ro~m=a:.:l.,.:::m=o=tt.:.::l=es~ ___________ _ 

Hydrology 
Inundated: Yes __ ; No~o Depthofstandingwater:, ______________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:.....:4=---6=-:.:iD;:.::c=h:.:.les~ _________ _ 
Other indicators: ______________________________ _ 

Wetland hydrology: Yes X ; No_. Basis: Saturation to 4-6 inches, mottles and low chroma soils 
Atypical situation: Yes __ ; No~. 

Normal Circumstances: Yes--X- No __ . 
Wetland Determination: Wetland~X:..=....-_______ ,; Nonwetland. _________ _ 

comments:--------------n-et-erm--;n-e-d-b-y:-~--7I--~-----:::r#-...,.~'9---:---~~---fl 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No R-4 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Poa trivialis 
2. 8. Impatiens capensis 
3. 9. Lysinuzehia nummularia 
Saplings/shrubs 10. Aster punicius 
4. Lindera benzoin F ACW - 11. Leersia virginica 
5. 12. Ranunculus recurvatus 
6. 13. Carex prasina 

Indicator 
Status 

FACW 
FACW 
FACW
OBL 
FACW 
FAC 
OBL 

% of species that are OBL, F ACW, and/or FAC: 100 . Other indicators:, ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Most abundant plants are rated FACW 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No..=X=--_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color:..::l:.:=;0..:::.Y..=..:R~3:::.:..:/2=--___ _ 
Gleyed: Yes __ ; No X . Other indicators:, ___________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low soil chroma and saturation to near surface 

Hydrology 
Inundated: Yes __ ; No~. Depthofstandingwater:, ______________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soi1:----::::;O--=-3::......i::::D:.::c:::.;he::;s:......-________ _ 
Other indicators: ______________________________ _ 

Wetland hydrology: Yes X ; No __ o Basis: Soils saturated to near surface 
Atypical situation: Yes __ ; NoX-. 

Nonna! Circumstances: Yes X No __ _ 
Wetland Determination: Wetland:......-----'X:::.::..... ________ ; Nonwetland:......-________ _ 

Conunents: ___________________________ ~--~-~---



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse VaDey 
State: PA County: Greene Legal Description: Township: Range:, __ _ 
Date: July 20. 2001 Plot No.: Wetland No R-5 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 

Indicator 
Status Species 

Herbs 
7. Impatiens capensis 
8. Carex prasina 
9. Poa trivialis 

Saplings/shrubs 10. Cardomine rotundifolia 
4. Acer negundo FAC+ 11. Leersia virginica 
5. Lindera benzoin FACW- 12. Pileapumila 
6. 13. 

Indicator 
Status 

FACW 
OBL 
FACW 
OBL 
FACW 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: __________ , 
Hydrophytic vegetation: Yes X ; No __ . Basis: Dominant plants are rated FACW or OBL 

Soil 
Series and phase: Fluvaguents. loamy On hydric soils list? Yes_ No..:.;X:::..-_ 
Mottled: Yes __ ; No X . Mottle color: ; Matrix color:..:::.N.:.::3~/ ______ _ 
Gleyed: YesX-; No __ . Other indicators:-=s=at=u=ra=t=io~n~to::;..on:=.;e=a=r-=s:=u.=.:m=a=ce::...-_________ _ 
Hydric soils: YesX-; No __ . Basis: Soil color, a=leyed. saturation to near surface 

Hydrolo&)' 
Inundated: Yes __ ; No X . Depthofstandingwater: ______________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:---.::::0~.5=--"-3=--:.:in:.::c~ho::::es~ ________ _ 
Other indicators: -------------------------------------------------Wetland hydrology: Yes X ; No __ . Basis: Soils saturated to near surface 
Atypical situation: Yes __ ; NoA-. 

Normal Circumstances: YesX- No __ . 
Wetland Detennination: Wetland'--.:.::X=--__________ ,; Nonwetland, __________ _ 
COnnnents: _____________________ ~--~~~--~-+_ 

Determined by: ~ 



DATA FORM 1 
WETLAND DETERl\4INATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20,2001 Plot No.: Wetland No R-6 Section: ________ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
l. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Carex prasina 
8. Impatiens capensis 
9. Poa trivialis 
10. Pilea pumila 
11. Leersia virginica 
12. 
13. 

Indicator 
Status 

OBL 
FACW 
FACW 
FACW 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators:. ________ _ 
Hydrophytic vegetation: YesX-; No __ . Basis: AU common plants are rated OBL or FACW . 

Series and phase: Dormont-Culleoka silt loams On hydric soils list? Yes__ No-=X=---_ 
Mottled: Yes __ ; No X . Mottle color: _______ ,; Matrix color:,...;::5-.=Y;.=:R=-.=.:4/..=1 ____ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis: Low chroma, saturation to near surface 

Hydrology 
Inundated: Yes __ ; NoX--. Depthofstandingwater: ______________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:.---.:O;...::-3~iD=c=h=es=__ ________ _ 
Other indicators:, ______________________________ _ 

Wetland hydrology: YesX-; No __ . Basis:....:;:S:;.;::;a:.:.tu=ra=te;::.;:d:....=.;so:::.::i=Is~ ___________ _ 
Atypical situation: Yes __ ; NoX-. 

Normal Circumstances: Yes-L- No __ . 
Wetland Determination: Wetland._..;.:X=--________ ; Nonwetland. _________ _ 

comments:.--------------------------..,..-__ --=~-J~I--

DetemDnedby:¥~tP 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: P A County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No. R-7 Section: ________ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Impatiens capensis 
8. Poa trivia/is 
9. Carex prasina 
10 PiIea pumi/a 
11. Laportea canadensis 
12. Cryptotaenia canadensis 
13. 

Indicator 
Status 

FACW 
FACW 
OBL 
FACW 
FAC 
FAC 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators:. ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: dominant veeetation is FACW or OBL 

Series and phase: Dormont-Culleoka silt loams On hydric soils list? Yes __ ; NoX-. 
Mottled: Yes __ ; No~. Mottled color: _______ ; Matrix color:~5::::.P_=B:....:5~/.::::...l ____ _ 
Gleyed: Yes X ; No __ . Other indicators:, ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:....;:G~I=eyJ.,:.e~d~,~sa~t~u~ra~t=e=.d..::::s~oi~I __________ _ 

Hydrology 
Inundated: Yes __ ; No X . Depthofstandingwater:, _______________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:-=0:....--=2=-=in:.:c=h=es~ ________ _ 
Othermmcato~:, ________________________________ __ 

Wetland hydrology: Yes X ; No __ . Basis: Soils saturated to surface or near-surface 
Atypical situation: Yes __ ; No X 

Normal Circumstances: Yes~ No __ . 
Wetland Detennination: Wetland._..:oX ___________ ; Nonwetland. ________ _ 

Comments: Typical headwater seep wetland . ~~~Q2 

Determmed by:,~ __ ' ~~".,...,....~_~__.II~~-~~=--_"i#_.....L....---
I 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Nwnber: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-1 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Typha latifolia 
8. Cara lurida 
9. Cara vulpinoidea 
10. Agrimonia parvijlora 
11. Carex granularis 
12. Carexfrankii 
13. 

Indicator 
Status 

OBL 
OBL 
OBL 
FACW 
FACW+ 
OBL 

% of species that are OBL, FACW, andlor FAC: 100 . Other indicators:, ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are aU rated FACW to OBL . 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No--:..X=--_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color:--.:N;..:.:5~/ _____ _ 
Gleyed: Yes __ ; No X . Other indicators:, ___________________ _ 
Hydric soils: Yes X ; No __ o Basis:...::L::.;:o:::..::w.:......:ch::.:r~o~m::.::a:.:l,l...::sa=.::tu::.:ra~ti:.:::o.::.n ___________ _ 

Hydrology 
Inundated: Yes __ ; No X . Depth of standing water:, ______________ _ 
Saturated soils: YesA-,; No __ . Depth to saturated soil:,..,;I:;....-4..:...::.::in:=.,;:c=h:,;::;e.::;..s ________ _ 
Other indicators:, ______________________________ _ 
Wetland hydrology: Yes X ; No __ . Basis:,-=s=at.:.:::u=ra-==te=d::...:s~o::.::.ils=__ ____________ _ 
Atypical situation: Yes X ; No __ . 

Normal Circumstances: Yes __ No~. 
Wetland Determination: Wetland._~X=--________ , 
Comments: This wetland a 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-2 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 ifonly 1 or 21ayers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Typha latifolia 
8. Carex scoparia 
9. Poa trivialis 
10. Mentha spicata 
11. Impatiens capensis 
12. Agrimonia parvijlora 
13. 

Indicator 
Status 

OBL 
FACW 
FACW 
FACW+ 
FACW 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydropbytic vegetation: Yes~; No __ . Basis: T. LatifOlia (OBLl totalLY dominated 

Series and phase: Fluvaguents. loamy On hydric soils list? Yes__ No-..=..X=--_ 
Mottled: Yes __ ; No X . Mottle color: _______ ,; Matrix color:----=N~5:.:./ _____ _ 
Gleyed: Yes __ ; No X 0 Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:...;;;L-.,;:o __ w--=ch __ ~;..;:o;.::;m=a:;.z., __ sa;;;;,ot.:;;u~ra;;;;,ot=io:.=n=___ __________ _ 

Hydrology 
Inundated: Yes X ; No __ . Depthofstandingwater:---=u~p:....:t::.::::o-=3:....:i:::n~ch:::.;:es=----------
Saturated soils: YesX--; No __ . Depth to saturated soil:.....;+..=3;...:t=0_-.:;.3..:,:in::.;c=h:.;:e;:.s ________ _ 
Other indicators: ______________________________ _ 

Wetland hydrology: Yes X ; No __ o Basis: saturated soils and an area of inundation 
Atypical situation: Yes __ ; No~. 

Normal Circumstances: Yes~ No __ . 
Wetland Detennination: Wetland'---.::.::X=--________ ; Nonwetland. ________ _ 
connnents: _______________________________ ~----~~~~~~~-~' 

~~q~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20,2001 Plot No.: Wetland No S-3 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 

Indicator 
Status Species 

Herbs 
7. Glyceria striata 
8. Leersio virginica 
9. Poa trivialis 

Saplings/shrubs 10. Impatiens capensis 
4. 11. Carex lurida 
5. 12. Carex frankii 
6. 13. Polygonum sagittatum 

Indicator 
Status 

OBL 
FACW 
FACW 
FACW 
OBL 
OBL 
OBL 

% of species that are OBL, FACW, and/or F AC: 100 . Other indicators:, _________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are aU rated FACW to OBL . 

Soil 
Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No.......::.:X=--_ 
Mottled: Yes X ; No __ . Mottle color: SYR 5/6 ; Matrix color:~5~N.!L.I ______ _ 
Gleyed: Yes X ; No __ . Other indicators:, ___________________ _ 
Hydric soils: Yes X ; No __ . Basis: .... &~let:"J:y~ed~---_____________ _ 

Hydrology 
Inundated: Yes __ ; No 
Saturated soils: Y es~; 

X . Depth of standing water: ______________ _ 

No __ . Depth to saturated soil:,...:O::....-..:..4~in::.:c=h=es:.:::._ _______ _ 
Other indicators:, ______________________________ _ 

Wetland hydrology: Yes X 
Atypical situation: Yes __ ; 

; No __ . Basis:,~s=at~u~ra~t=e=d~s~o=im~ ____________ _ 

No~o 

Nonnal Circumstances: Yes~ No __ o 

Wetland Determination: Wetland._.::.:X=---________ ; Nonwetland, ________ _ 
connnents: _____________________________ ~---~_7~-~~-~ 

~by:~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-4 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 

Indicator 
Status Species 

Herbs 
7. Glycerla striata 
8. Typha latifolia 
9. Poa trivialis 

Saplings/shrubs 10. Onoclea sensibilis 
4. 11. Aster puniceus 
5. 12. Carex lurida 
6. 13. Carex iaevivaginata 

Indicator 
Status 

OBL 
OBL 
FACW 
FACW 
OBL 
OBL 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are all rated FACW to OBL • 

Series and phase: Fluvaguents. loamy On hydric soils list? Yes__ No---:.;X=--_ 
Mottled: Yes X ; No __ . Mottle color: 5YR 5/6 ; Matrix color:,--...:1~0~Y~R::...:5~/=_2 ____ _ 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis: Low chroma. mottles. saturation 

Hydrology 
Inundated: Yes X No __ o Depth of standing water:--=u~p...::t:=.o-=I...:.in=c=h=---------_--
Saturated soils: Yes . ..:;,X=--_; No __ . Depth to saturated soil:....:+~I:...:t:.::::o_-::;:.3..:.:in::.::c=h~esl:::...._ _______ _ 
Other indicators: ______________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: saturated soils and an some inundation 
Atypical situation: Yes __ ; No..:;,X=--_ 

Normal Circumstances: Yes~ No __ . 
Wetland Determination: Wetland~~X=--________ ; Nonwetland. ________ _ 

Comments: Determined by: 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slum Valley 
State: PA County: Greene Legal Description: Township: Range:, __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-5 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
l. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Glyceria striata 
8. Bidens frondosa 
9. Cardamine rotundifolia 
10. Poa trivialis 
11. Carex frankii 
12. 
13. 

Indicator 
Status 

OBL 
FACW 
OBL 
FACW 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: YesX-; No __ . Basis: Sparsely veeetated by FACW and OBL plants. 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No~X=---_ 

Mottled: YesX-; No __ . Mottle color:..:;SY:...:...:.R.::..:5=1.=8 ___ ; Matrix color: _____ l~O~Y~R~5\.:.::I~ ___ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low chroma. mottles. saturation 

Hydrology 
Inundated: Yes X ; No __ . Depth of standing water:>~u~p~t=::::::o:......:4~i~n:.=ch=.:es~---------
Saturated soils: YesX-; No __ . Depth to saturated soi1:.....:+:....:4:...:t=o:.....-...:.4...:.in=-c=h=.::es~ _______ _ 
Otherindicatorn: ___________________________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: saturated soils and an area of inundation 
Atypical situation: Yes __ ; NoX-. 

Normal Circumstances: Yes~ No __ o 

Wetland Determination: Wetland,_.:::.:X=----_________ ; Nonwetland, ________ _ 

Comments: ~ ~. _ 

Determined by 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20,2001 Plot No.: Wetland No S-6 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known. physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 

Indicator 
Status Species 

&1m 
7. Polygonum hydropiperoides 
8. Carex frankii 
9. Poa trivia/is 

Saplings/shrubs 10. Impatiens capensis 
4. 11. Leersia oryzoides 
5. 12. Carex vulpinoidea 
6. 13. Bidens frondosa 

Indicator 
Status 

OBL 
OBL 
FACW 
FACW 
OBL 
OBL 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Dominant plants are aU rated FACW to OBL • 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No~X=--_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color:---=N~5:.:./ _____ _ 
Gleyed: Yes X ; No __ . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:....;:G=-:I=ey-.,;.e=d~,_=s~at=u~ra=t=io;:;.::n=__ __________ _ 

Hydrology 
Inundated: Yes __ ; NoX-. Depthofstandingwater: ______________ _ 
Saturated soils: YesX-; No __ . Depth to saturated soi1:-=:0:....;t=0;..::3:....:i=n=ch::.;:e=s ________ _ 
Other indicators: ______________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:_=sa=tu=ra~t=e=d_=s.:.:ol=·ls~ ___________ _ 
Atypical situation: Yes __ ; No...:::,X=---_ 

Normal Circumstances: Yes,...:::.X=---_ No __ . 
Wetland Determination: Wetland,_-=X=--________ :; Nonwetland:....-_______ _ 

Conunents: 7rJ0 
Determined~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slum Vaney 
State: PA County: Greene Legal Description: Township: Range:, __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-7 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 ifonly 1 or 21ayers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 

Indicator 
Status Species 

Herbs 
7. Leersia virginica 
8. Bidens jrondosa 
9. Poa trivia/is 

Saplings/shrubs 10. Impatiens capensis 
4. 11. Glyceria striata 
5. 12. Pilea pumila 
6. 13. Carex vulpinoidea 

Indicator 
Status 

FACW 
FACW 
FACW 
FACW 
OBL 
FACW 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators:, _________ _ 
Hydrophytic vegetation: Yes~; No __ o Basis: Dominant plants are an rated FACW to OBL . 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No---:..;X:-...._ 
Mottled: Yes __ ; No X . Mottle color: _______ :; Matrix color:-:N~4/~ _____ _ 
Gleyed: Yes X ; No __ o Other indicators:, ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:....:G::=:.lI=ey.:..:.e=:.:::d:s.,~sa:.:t~u~ra:.:t~e::::.d _____________ _ 

Hydrology 
Inundated: Yes X ; No __ . Depth of standing water:~u~p~t~o~l~i:en~ch~es~---------
Saturated soils: Yes~; No __ . Depth to saturated soil:.....:+~I~t~o_-3~in~c~h:.::es~ _______ _ 
Other indicators:, ______________________________ _ 

Wetland hydrology: Yes X ; No __ o Basis: saturated soils and very minor inundation 
Atypical situation: Yes __ ; No~o 

Nonna! Circumstances: Yes__ NoX--. 
Wetland Determination: Wetland,_.:.:X:..-________ ; NonwetIand. ________ _ 

Comments: YeO' heavily imoacted by cattle ~ _ 

~byj~~ 



DATA FORM: 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-8 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. Fraxinus americana 
5. 
6. 

Indicator 
Status 

FACU 

Species 
Herbs 
7. Poa trivia/is 
8. PUea pumiJa 
9. Impatiens capensis 
10. Leersia virginica 
11. Polygonum hydropiperoides 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
FACW 
OBL 

% of species that are OBL, FACW, and/or F AC: 83 . Other indicators:, ________ _ 
Hydrophytic vegetation: Yes~; No __ o Basis: Dominant herbs are all rated FACW or OBL; 
only a few saplines of F. Americana • 

Series and phase: Fluvaguents. loamy On hydric soils list? Yes__ No--..:.:X=---_ 
Mottled: Yes __ ; No X 0 Mottle color: _______ :; Matrix color: 10YR 412 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:-=L:;.;::o~w.:.....=ch=.:~::..;;o=m:;.;::a~ • ...::;;s=at=u::.::.ra=t=io;:;;.:n=__ __________ _ 

Hydrology 
Inundated: Yes __ ; No __ . Depth of standing water: ______________ _ 
Saturated soils: Yes~; No __ o Depth to saturated soi1:~0~t=o~3;;...:i=n:.::.c=he=s~ ________ _ 
Other indicators: ______________________________ _ 
Wetland hydrology: Yes X ; No __ o Basis:...:::s=at.::.=u~ra.::.::=ted~s=o~i1s::::._ ____________ _ 
Atypical situation: Yes __ ; No...::;.X=--_ 

Normal Circumstances: Yes~ No __ . 
Wetland Detennination: Wetland._.::.::X=--________ ; Nonwetland. ________ _ 
Comments: Sprine .. seep area 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20,2001 Plot No.: Wetland No S-9 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Poa trivialis 
8. Pilea pumi/a 
9. Leersia virginica 
10. Polygonum hydropiperoides 
11. Onoclea sensibilis 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
OBL 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: _________ , 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are aU rated FACW to OBL • 

Series and phase: Dormont-CuUeoka silt loam On hydric soils list? Yes__ No--=.:X=--_ 
Mottled: Yes X ; No __ . Mottle color: 2.5YR 4/8 ; Matrix color:.:::.;10~Y~R~5:.:..:/1::...._ ____ _ 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low chroma, mottles. saturation 

Hydrology 
Inundated: Yes __ ; No X . Depth of standing water: _____________ _ 
Saturated soils: Y es~; No __ . Depth to saturated soil:...!=Owt~o....:::3:....l!ii.=.n=ch~es~ _______ _ 
Other indicators: ____________________________ _ 

Wetland hydrology: Yes X 
Atypical situation: Yes __ ; 

; No __ . B~is:,~s:am~ra~t~oo~s~oi~b~ ___________ _ 

No~. 

Normal Circumstances: Yes~ No __ . 
Wetland Determination: Wetland,_=X=--________ ; NonwetIand, ________ _ 

Comments: ~ _) 

~br~~1r 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range:, __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-IO Section:, _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Glyceria striata 
2. 8. Carex lunda 
3. 9. Poa trivia/is 
Saplings/shrubs 10. Juncus effusus 
4. 11. Pilea pumila 
5. 12. Carex vulpinoidea 
60 13. Carex stipata 

Indicator 
Status 

OBL 
OBL 
FACW 
FACW+ 
FACW 
OBL 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 0 Other indicators: _________ , 
Hydrophytic vegetation: YesA-; No __ . Basis: Dominant plants are all rated FACW to OBL • 

Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No~X=--_ 
Mottled: Yes X ; No __ . Mottle color: 10YR 5/6 ; Matrix color:---=1~0~Y:o.;:Rt.:..=:::5/:..:1:_ ___ _ 
Gleyed: Yes __ ; No X 0 Other indicators:, __________________ _ 
Hydric soils: Yes X ; No __ o Basis:...::L=.:o::..:.w.:......::ch~~:..::o~m::::a.::1...:::m:::.::o::.:tt:,::,:l=:es~ __________ _ 

Hydrology 
Inundated: Yes __ ; NoA-. Depthofstandingwater: ______________ _ 
Saturated soils: YesA-; No __ o Depth to satmated soi1:...;:O;....;:t=o...;:6~i=n=ch=.;:es=_ _______ _ 
Other indicators:, _____________________________ _ 

Wetland hydrology: Yes X ; No __ o Basis:...:::s=a.:.:tu::.:ra.=.::.:te:::d:....::s:,,::::o,::iis::::..-____________ _ 
Atypical situation: Yes __ ; No...::,;X=---_, 

Normal Circumstances: YesA- No __ o 

Wetland Determination: Wet1and~.=,:X=---________ ; NonwetIand. ________ _ 
Conmnems: _____________________________ ~--~~-~-~~ J 

Determined by: 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine SlurrY Valley 
State: P A County: Greene Legal Description: Township: Range:, __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-11 Section:, _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Carex frankii 
2. 8. Bromus inermis 
3. 9. Glyceria striata 
Saplings/shrubs 10. Poa trivia/is 
4. 11. Carex vulpinoidea 
5. 12. Carex stipata 
6. 13. Mentha piperita 

Indicator 
Status 

OBL 
UPL 
OBL 
FACW 
OBL 
OBL 
FACW+ 

% of species that are OBL, FACW, and/or FAC: 86 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Most plants are all rated FACW to OBL; B. 
innermis is an invader from adjacent pasture. 

Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No--.:.:X=---_ 
Mottled: Yes X ; No __ . Mottle color: _______ ,; Matrix color:,----:N~5/~ _____ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:,...:!!L~o!.!w~ch~r~o2:!!m~a~,~m~o~ttule=s:....._ __________ _ 

Hydrology 
Inundated: Yes __ ; No~. Depth of standing water:, _____________ _ 
Saturated soils: Yes~; No___ Depth to saturated soil:,~3:....:t=o;...::6:....:i=n~ch::.::es=_ _______ _ 
Other indicators:, _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: saturated soils; soil colors 
Atypical situation: Yes __ ; No~_ 

Normal Circumstances: Yes __ No X 
Wetland Determination: Wet1and,_..:.=X~ ________ ; Nonwetland, ________ _ 

Comments: Area heavily impacted by cattle ~~ 

Determined by: 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-12 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Poa trivialis 
8. Polygonum hydropiperoides 
9. Bromus inermis 
10. Carex frankii 
11. Polygonum cespitosum 
12. 
13. 

Indicator 
Status 

FACW 
OBL 
UPL 
OBL 
FACU-

% of species that are OBL, F ACW, and/or F AC: 60 • Other indicators:. _________ ~ 
Hydrophytic vegetation: Yes~; No __ . Basis: P. trivilllis (FACW) was the total dominant 

Series and phase: Dormont-CuUeoka silt loam On hydric soils list? Yes__ N o---=.;X=--_ 
Mottled: Yes X ; No __ . Mottle color: 10YR 5/6 ; Matrix color:~I.=.OY==.::R:..:5~/l=__ ___ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:-:lL~o::..:.w~ch=.:ro~m~a=,...:m~o~tt=:;:;l=es=--__________ _ 

Hydrology 
Inundated: Yes __ ; No __ . Depth of standing water:. _______________ _ 
Saturated soils: Yes~; No __ . Depth to saturated soil:...,::0:...;t=o:....4::......::io::,;:c=h=e:::=,.s ________ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:~s~at~u~ra~te~d~s~o~ils~ ___________ _ 
Atypical situation: Yes __ ; No~. 

Yes~ No __ . 
Wetland._.::.:X~ ________ ; NonwetIand. ________ _ 

cattle 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-13 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Poa trivialis 
8. Bromus inermis 
9. Eleocharis sp. 
10. Carex frankii 
11. Phalaris arundinacea 
12. Polygonum hydropiperoides 
13. 

Indicator 
Status 

FACW 
UPL 
OBL? 
OBL 
FACW 
OBL 

% of species that are OBL, F ACW, and/or FAC: 83 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: All plants are all rated FACW to OBL except for 
B. inermis which invaded from adjacent heavily erazed meadow. 

Series and phase: Dormont-Culleoka silt loam 
Mottled: Yes X ; No __ ·. Mottle color: 2.5YR 4/8 

On hydric soils list? Yes__ No--=X=--_ 
; Matrix color:-=I~O_=Y..:.;R::..;:5~/.;:.1 ____ _ 

Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:...::L:.;:o~w..:.....=ch=r::...:o:.::::m=a~,_=m=..;o=__tt=l=es:......_ ___________ _ 

Hydrology 
Inundated: Yes X ; No __ . Depth of standing water:--=u:.a:p;.....:t:.=.o~l...:.in::.;c::h:_.._ ________ _ 
Saturated soils: YesA-; No __ . Depth to saturated soil:--:+-=I:..,:t=o,,:3-=i=nc=h=e=s ________ _ 
Other indicators: ______________________________ _ 

Wetland hydrology: Yes X ; No __ o Basis: saturated soils and an area of inundation 
Atypical situation: Yes X ; No __ . 

Normal Circumstances: Yes __ No~. 
Wetland Detennination: Wetland._.:.;X=--_______ _ 
Comments: This wetland is the remnants of a 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-14 Section: _______ _ 

Veietation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Carex vulpinoidea 
8. Carex frankii 
9. Juncus effusus 
10. Eupatorium perfoliatum 
11. Bromus inennis 
12. Polygonum hydropiperoides 
13. 

Indicator 
Status 

OBL 
OBL 
FACW+ 
FACW+ 
UPL 
OBL 

% of species that are OBL, FACW, and/or FAC: 83 . Other indicators:. ________ _ 
Hydrophytic vegetation: YesA-.; No __ . Basis: Dominant plants are all rated FACW to OBL; B. 
inermis is an invader from adjacent pasture • 

Soil 
Series and phase: Dormont-Culleoka silt loams On hydric soils list? Yes__ No-=X=--_ 
Mottled: YesA-.; No __ . Mottle color:...;::5;..::Y~R.;..5~/....;;;,1 ____ ; Matrix color:.----=I=O:..,:Y:..:R=5:.:..;:/l=--___ _ 
Gleyed: Yes __ ;No X . Otherindicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:....:L::::.::o:...:.w~ch::.:r:..:::o:,:::m::.:a:::L • ..::m::.;:o::.:tt~l=es=---__________ _ 

Hydrology 
Inundated: Yes_; No X . Depth of standing water:. _______________ _ 
Saturated soils: YesA-.; No __ . Depth to saturated soi1:,.....;:O:,...-_4..:....::.:in_..c=h;:.;:;es __________ _ 
Other indicators:. ______________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:-=sa=t:,:u:.=,ra=te::.,:d:..,:s=o:,:::ils=--____________ _ 
Atypical situation: Yes __ ; NoA-.. 

Normal Circumstances: YesA-. No __ _ 
Wetland Detennination: Wetland._..:::.;X:...-________ ; Nonwetland. ________ _ 
Comments: Area is heavily impacted by cattle ~ j 

Dct~by~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slum Va Dey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-IS Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Bidens frondosa 
8. Poa trivialis 
9. Polygonum hydropiperoides 
10. Echinochloa crus-galli 
11. Bromus inermis 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
OBL 
FACU 
UPL 

% of species that are OBL, FACW, and/or FAC:~. Other indicators: ________ _ 
Hydrophytic vegetation: YesX-; No __ . Basis: Dominant plants are aU rated FACW to OBL • 

Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No--=:,:X=---_ 
Mottled: YesX-; No __ . Mottle color:_7:..:;.5:...Y::::......:6:.:..:::/6::-..-___ ; Matrix color: 10YR 612 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:..::L=o::..:.w.:......=ch=-:~~o:.=m=a::l.,_=m;:.;o:;.::tt=l=es~ ___________ _ 

Hydrology 
Inundated: Yes __ ; No X . Depthofstandingwater: ______________ _ 
Saturated soils: Yes X ; No __ o Depth to saturated soi1:....:;O;;.....;t=0 ..... 4:...,:i=n .... c=.hes:.=... ________ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X ; No __ o Basis:-=s=a.:.:tu::.:ra~te=d::....:s~o~ils=_ ____________ _ 
Atypical situation: Yes __ ; No~. 

Normal Circumstances: YesX- No __ o 

Wetland Deternrination: Wet1and._~X=---_______ _ 
Comments: Area is ve cattle- little v 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-16 Section: _______ _ 

Vegetation (list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Pilea pumila 
8. Leersia virginica 
9. Poa trivialis 
10. Polygonum cespitosum 
11. 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
FACU-

% of species that are OBL, FACW, and/or FAC: 7S . Other indicators: _________ _ 
Hydrophytic vegetation: YesX--; No __ . Basis: Dominant plants are rated FACW 

Series and phase: Dormont-Culleoka silt loams On hydric soils list? Yes__ No~X=--_ 
Mottled: Yes X ; No __ . Mottle color:...::S;..::Y:..=R.;...4..;.:.t.=6 ___ ; Matrix color:----'1=.;:0::;..::Y:..:R:.:...=6/:;..:1:--___ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:-=L=o~:w.:....=ch=_=r~o;.:m=a:::;z.,_=m=_o:;..;::;tt_=I=es==__ ___________ _ 

Hydrology 
Inundated: Yes __ ; No X . Depth of standing water:, _______________ _ 
Saturated soils: YesX--; No __ . Depth to saturated soil:-:::O:.....---=3::........::in=.,;:c=h:,::es=--_______ _ 
Other indicators: ______________________________ _ 

Wetland hydrology: Yes X 
Atypical situation: Yes __ ; 

; No __ . Basis:---=:;sa~t=u~ra~t=ed=-=s=o=i1s~ ____________ _ 
NoX--. 

Normal Circumstances: YesX-- No __ . 
Wetland Determination: Wetland,_.::.:X __________ _ 
Comments: Area is so heavi im acted b cattle that few 



DATA FORM 1 
'WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-17 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Mentha piperita 
8. Bromus inermis 
9. Agrominia parviflora 
10. Carex vulpinoidea 
11. Polygonum hydropiperoides 
12. 
13. 

Indicator 
Status 

FACW+ 
UPL 
FACW 
OBL 
OBL 

% of species that are OBL, FACW, and/or F AC: 80 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Dominant plants are rated FACW to OBL 
except for B. ine1'l'llis which invaded from adjacent pasture • 

Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No----=:.X=---_ 
Mottled: Yes X ; No __ . Mottle color: 7.5YR 5/8 ; Matrix color:--""'1""'-OY.==.;:R:..;:5 __ '=.,1 ___ _ 
Gleyed: Yes __ ; No X . Other indicators:, ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:-=L==.:o~w.:....::.ch~J'I:.::o~m::.:a= • ...::m::.:o:::.::tt:.::.ll=e=_s ___________ _ 

Hydrology 
Inundated: Yes __ ; No X . Depth of standing water: ______________ _ 
Saturated soils: YesX-; No___ Depth to saturated soil:---=O;...;:t:.:,0--:4:....:i=n=ch::.;:es=-________ _ 
Other indicators: ______________________________ _ 
Wetland hydrology: Yes X ; No __ . Basis:...::::s::::.at::.:u:.=.ra=t=e=d~s::=o.:::ils:::.._ ____________ _ 
Atypical situation: Yes __ ; No...::.X=--_, 

Normal Circumstances: Yes X No __ _ 
Wetland Determination: Wetland._-=-X=---________ ; Nonwetland. ________ _ 
Comments: Area impacted by cattle 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slum Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-18 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Polygonum hydropiperoides 
8. Bromus inermis 
9. Carex frankii 
10. Veronica americana 
11. Juncus effusus 
12. Carex vulpinoidea 
13. 

Indicator 
Status 

OBL 
UPL 
OBL 
OBL 
FACW+ 
OBL 

% of species that are OBL, FACW, and/or F AC: 83 . Other indicators: _________ _ 
Hydrophytic vegetation: YesX-; No __ . Basis: Dominant plants are all rated FACW to OBL. 
exceptine B. inermis which invaded from adjacent pasture. 

Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No~X:...-_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color: 10YR 5/1 
Gleyed: Yes __ ;No X . Otherindicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:,...::L::::.:o::...:;w.:.......=ch::..:r~o~m~a:.J..~sa=t::=u:.:.:ra=t:.:.;io=n=___ ___________ _ 

Hydrology 
Inundated: Yes __ ; NoX-. Depth of standing water: _______________ _ 
Saturated soils: YesX-; No __ . Depth to saturated soil:,~0:....:t~o~4=....ii=n:zc_he=s~ ________ _ 
Otherind~mors:, __________________________________________ __ 

WetIandhydrology: Yes X ; No __ . Basis:..::!s::::.at::!:u~ra~t~ed~s~o.=ils:::....-____________ _ 
Atypical situation: Yes __ ; NoX-. 

Normal Circumstances: YesX- No __ o 

Wetland Determination: Wet1and._~X:__ _________ ; Nonwetland, ________ _ 
Connnents: Area impacted by: cattle grazing ~ 

DetemDnedby:7~~;;;' 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slum Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-19 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Carex vulpinoidea 
8. Bromus inermis 
9. Scirpus cyperinus 
10. Carex frankii 
11. Agrimonia parvijlora 
12. 
13. 

Indicator 
Status 

OBL 
UPL 
FACW+ 
OBL 
FACW 

% of species that are OBL, FACW, and/or FAC: 80 . Other indicators:, ________ _ 
Hydrophytic vegetation: YesX--; No __ . Basis: Dominant plants are rated FACW to OBL, 
except for B. inermis which invaded from adjacent pasture. 

Soil 
Series and phase: Dormont-CuUeoka silt loam On hydric soils list? Yes__ No--=X=--_ 
Mottled: Yes X ; No __ . Mottle color: 7.5YR 4/6 ; Matrix color: 10YR 6/1 
Gleyed: Yes __ ;No X . Otherindicators:, ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:-=L=.::o:..::w~ch:.:~:.;:o~m=a~,_=m=o:.::tt=l=es::;..._ __________ _ 

Hydrology 
Inundated: Yes __ ; No 
Saturated soils: YesX--; 
Other indicators: 

x 0 Depth of standing water: ______________ _ 
No __ o Depth to saturated soil:-=I:--_4..:.......::in=c=h=es~ _______ _ 

-----------------------------------Wetland hydrology: Yes X ; No __ o Basis:-=s=at~u=ra=te=d:....:s=o=iI=--s _____________ _ 
Atypical situation: Yes __ ; No..=X=---_ 

Normal Circumstances: YesX-- No __ o 

Wetland Determination: Wetland._-=X ___________ ,; Nonwetlandl-________ _ 
Comments: Area is impacted by cattle 



Figure 1. Wetland R-l in proposed refuse disposal site. 



Figure 2. Wetland R-2 in proposed refuse disposal site. 



Figure 3. Wetland R-3 in proposed refuse disposal site. 



Figure 4. Wetland R-4 in proposed refuse disposal site. 



Figure 5. Wetland R-5 in proposed refuse disposal site. 



Figure 6. Wetland R~ in proposed refuse disposal site. 



Figure 7. Wetland R-7 in proposed refuse disposal site. 



Figure 8. Wetland S-l in proposed slurry disposal site. 



Figure 9. Wetland S-2 in proposed slurry disposal site. 



Figure 10. Wetland S-3 io proposed ~Iurry disposal site. 



Figure 11. Wetland S-4 in proposed slurry disposal site. 



Figure 12. Wetland S-3 in proposed slurry disposal site. 



Figure 13. Wetland S~ in proposed slurry disposal site. 



Figure 14. Wetland S-7 in proposed slurry disposal site. 



Figure 15. Wetland S-8 in proposed slurry disposal site. 



Figure 16_ Wetland S-9 in proposed slurry disposal site. 



Figure 17. Wetland 8-10 in proposed slurry disposal site. 



Figure 18. Wetland S-l1 in proposed slurry disposal site. 



Figure 19. Wetalnd S-12 in proposed slurry disposal site. 



Figure 20. Wetland 5-13 in proposed slurry disposal site. 



Figure 21. Wetland 5-14 in proposed slurry disposal site. 



Figure 22. Wetland S-15 in proposed slurry disposal site. 



Figure 23. Wetland S-16 in proposed slurry disposal site. 



Figure 24. Wetland S-17 in proposed slurry disposal site. 



Figure 25. Wetland S-18 in proposed slurry disposal site. 



Figure 26. Wetland 5-19 in proposed slurry disposal site. 



Figure 27. Stream channel of the proposed slurry/refuse disposal valley just above 
existing railroad grade. 



Figure 28. Stream segment in proposed slurry valley just above confluence with stream 
from proposed refuse valley. 



Figure 29. Typical stream segment in middle portion of proposed slurry disposal valley. 



Figure 30. Typical stream segment in upper portion of proposed slurry disposal valley. 



Figure 31. Lower portion of stream in proposed refuse disposal valley. 



Figure 32. Typical stream segment in middle portion of proposed refnse disposal valley. 



Figure 33. Typical stream segment in one of the forks at the upper portion of the 
proposed refuse disposal valley. 
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Executive Summary 

CONSOL Energy Inc., (CONSOL) is proposing to fill in 2.5 miles of stream in 
Greene County, Pennsylvania with coal refuse from its Bailey Central Preparation Plant. 
As required by law, CONSOL must mitigate for their environmental impact to 
surrounding streams. CONSOL proposes to fund the enhancement of fish and wildlife 
habitat in a nearby watershed( s) in Greene County (yet to be determined) and to fund 
biological monitoring of these habitat improvements to mitigate these losses. Mr. Jose 
Taracido, the Partners for Fish and Wildlife Farmland Habitat Program Management 
Supervisor, will oversee the restoration portion of this project. Restoration will include 
wetland creation, restoration, and protection, native grassland planting, and border-edge 
cutting. In addition, streambank fencing will be used to improve streambank stability 
and to improve water quality. The project will be similar to, but separate from, the 
Farmland Habitat Restoration Project being directed by California University of 
Pennsylvania's Partners for Fish and Wildlife Program. Dr. David Argent, Assistant 
Professor of Biology at California University of Pennsylvania, will assist with the 
biomonitoring portion of this project. Responses to habitat improvements within the 
watershed will be documented by examining plant, fish, and aquatic invertebrate 
communities in restored portions of the watershed before and after restoration, and by 
comparing the same parameters in restored and unrestored portions of the watershed. 
Water samples will also be collected during the project. The restoration/protection 
program will be considered successful if measured biological variables improve or do not 
decline over pre-restoration values. California University of Pennsylvania will conduct 
the watershed restoration and direct monitoring activities with funding from CONSOLo 
Funding provided by CONSOL will be administered by the Foundation for California 
University of Pennsylvania. The project will commence in April 2004 and will be 
completed with the submission ofa final report in August 2009. 

Objectives 

1. To mitigate the loss of fish and wildlife habitat that will occur as result of the new 
Bailey coal refuse disposal area. 

2. To restore, protect, and create fish and wildlife habitat 
3. To monitor environmental changes in plants, fish, and macro invertebrates in 

response to habitat enhancement 
4. To collect water samples before, during and after restoration activities have 

occurred. 

patricia.schwirian
Typewritten Text
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Scope of Activity .. g ~ /f~ 
Part I - Restoration Activity (I r" Alln \I ().:L\ ~ ~, ttJ,) ('\{ (1, :5/1("/ Jy 

l)J YI}J"-" a (~ "f\!l~,,-t f' M{?-, r 11 , pO'! 
1. We will develop and maintain landowner contacts to participate in this habitat /l.A 

restoration program (April 2004 - December 2004). Participants will sign an agreement 
with us to permit restoration activities to occur and to grant us access to their property for 
biomonitoring work. 

2. We will protect streams, wetlands, and spring developments within the watershed with 
the use of streambank fencing on agriculturally impacted properties. This will include 
approximately 12.5 miles of fencing with 2 crossings per mile of stream (to be completed 

by November 2005). .-/'1/)/1~~AJ:.A..-'d t/v~~ ? 
? U a ~ 

3. We will establish 2 farms throughout the w tershed (to be 
completed by wintef200S). This ira complimentary management tool used in 
conjunction with grass planting that creates soft edges for wildlife species to transition 
between established habitats. The number and size are determined by the amount of 
grasses planted and the availability of timber on the property to be restored. 

~ 
4. We will assist CONSOL with the planting 0~0jl the reclamation site to 
increase wildlife habitat. This will include nab ~season grasses that will mimic 
pasture and hayfield habitats frequently used by wildlife. Seeding will be included, as 
part of CON SOL's reclamation of the refuse area and costs for this activity will be 
negotiated as the reclamation work unfolds. 

5. We will assist CONSOL with maintenance seeding to ensure proper establishment of 
native grasses (Timing and need will vary depending upon success of initial seeding and 
progress with the development of the reclamation site). 

Part II - Bio monitoring (to be completed by 2009): 

1. We will assess the impacts of restoration by determining plant, fish, wildlife, and 
macro invertebrate communities before and after restoration, and in both restored and 
unrestored portions of the watershed. Initial assessments will occur before restoration 
activity has begun. (August 2004 - May 2009). 

2. We will continue monitoring until May 2009 on 100-m stream sections - one section 
for each of the restored and protected streams. Additionally, an equivalent number of 
unrestored and unprotected stream sections of similar stream order, plant composition, 
and surrounding land-use will serve as controls. These 100-m stream sections will serve 
as the experimental units for all analyses. 

3. Water samples will be collected by California University of Pennsylvania, but a third
party will perform testing of water samples as yet to be named. 



4. Fish and macro invertebrate populations will be surveyed during the spring (March -
June), summer (July - September) and fall (October - December). Fish will be sampled 
using backpac .,.__- o-shockin quipment with a three-pass depletion and macro
invertebrate popu atIons will be sampled using both kick nets and Hess-samplers (3 
samples per section). These sampling techniques will permit abundance estimates to be 
made for both fish and macro invertebrates. Fish and macro invertebrates will be 
identified to the lowest possible taxa, enumerated, and a reference collection maintained 
at California University of Pennsylvania. 

4 

5. The plant community will be sampled to determine herbaceous and woody plant cover 
and richness. Percent ground cover will be estimated using green-line and/or point 
sampling techniques and plant samples will be collected to establish a reference 
collection. Woody plant cover will be assessed using a densitometer to estimate percent 
overhead cover along our 100-meter reach. 

The biological variables discussed above will be compared before and after stream 
protection and restoration occurs. The same variables will also be compared between 
protected/restored sites and those that are not protected/restored. Standard statistical 
procedures will be used to evaluate the data. 

Part III - Schedule* 

April 2004 - December 2004 

Site surveys; Project planning (hire staff, order equipment etc.); Landowner contact and 
sign-up in designated area(s) 

August 2004 - August 2005 

Initiate pre-restoration biomonitoring activities. 

May 2005 - June 2005 

Continue biomonitoring work. 

May 2005 - October 2005 

Implement part 3 of management plan. Continue biomonitoring work following parts 2 
and 3 ofbiomonitoring plan. 

November 2005 - December 2005 

Complete part 4 of restoration activity and continue with biomonitoring activity. 

December 2005 - June 2009 



5 

, 1 
Continue with post - restoration surveys (water quality, plants, fish, and invertebrates), ~ / 
following parts 2 and 3 ofbiomonitoring plan. We will assist CONSOL with planting of -r \ ----~D n 
native grasses on the refuse area as QN.t of the reelamation to increase urildlife habit~ 1\ I\~(~(Y.~ fI b u1 
(this activity will Coiiiiiience at a time as yet to be determined over the life of the (Y.W v- (S'!-

mining/reclamation activity). Costs for this activity will be negotiated as the reclamation W-" L . )/(y 
work unfolds. ~. ~ I . 

Annual reports will be submitted to CONSOL on 30 June of each year and seasonal ~ 1~~ 
reports will be available to CONSOL September, January, and April. rfl-
August 2009 

We will submit a final report to CONSOLo 

* Should inclement weather deter completion of restoration activities by the timeline 
outlined - work will be completed as soon as possible. Also, we reserve the right to 
extend the timing of restoration activities beyond those above to complete activities in an 
appropriate season and in an appropriate fashion~ N 0 

Part IV - Project Administration and Responsibility 

Dr. David G. Argent and Mr. Jose Taracido will direct the Project with funding from 
CONSOLo Mr. Taracido will oversee the fieldwork and management of field crews and 
Dr. Argent will oversee the monitoring portion of this project. Administration of project 
funds will be through the Foundation for California University of Pennsylvania, and the 
office for this program will be housed at California University of Pennsylvania. 
CONSOL agrees to complete the outlined project to the best of its ability. Should a 
landowner leave the program or remove habitat restorations, CONSOL Resources will 
restore other areas to maintain the amount of restoration discussed in this proposal for the 
life of the coal refuse disposal site being mitigated. 

Part V - Environmental Impacts of Proposed Project and Mitigation 

Losses 

1. Several thousand feet of stream (including annual and perennial) will be lost through 
filling in the streams in the proposed coal refuse disposal valley. 

Benefits 

1. Degraded streams, wetlands, and spring developments in the watershed will be 
restored and protected improving water quality and fish and wildlife habitat. 

2. Native grasslands will be restored throughout the watershed, providing habitat for 
numerous wildlife species and acting as a bio-filter for agricultural run-off to riparian 
areas. This restoration technique is used in conjunction with streambank fencing to 

patricia.schwirian
Typewritten Text



provide habitat for the whole watershed, not just the stream because agricultural effects 
will be seen outside of the corridor and it is important to address them in the restoration 
plan. 

6 

3. Border-edge cuts will provide shrub land habitats for numerous wildlife species, many 
of which are declining in Pennsylvania. 

4. Improved landowner cooperation and satisfaction with conservation efforts and 
CONSOLo 

5. Data on impacts of watershed restoration project. 

6. Educational opportunities for students at California University of Pennsylvania who 
will have access to all data collected in support of this mitigation for thesis work. 
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WETLAND MITIGATION PLAN 
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WETLAND MITIGATION PLAN 
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INTRODUCTION 

Consol Pennsylvania Coal Company has proposed the use of two adjacent valleys for the 

disposal of coarse coal refuse and fme coal refuse from the Bailey Central Preparation Plant, 

hereafter referred to as the "refuse valley" and "slurry valley;"( locations shown in Figure 1). 

These two valleys were surveyed for wetlands in June, 2001. A total of 0.102 acres of wetlands 

were found in the proposed refuse disposal v e and 1.361 acres were found in the proposed 

slurry disposal Valley. Thus a total los 1.462 ac' s would have to be mitigated. The 

following report details the wetlands that wo ~~ the proposed disposal valleys and 

proposes mitigation for these losses at a ratio ~ enhancing three new wetlands created 

by recent longwall mining-related subsidence in e nearby Rocky Run and Templeton Fork 

watersheds (locations shown in Figure ~ Jt~ 

METHODS lJ}fLCJ..W/ 

1 

The wetlands of the proposed slurry and refuse valleys, as well as the newly created wetlands the 

Rocky Run and Templeton Fork watersheds were surveyed in the field in detail according to the 

Routine Wetland Detennination methods of the Anny Corps of Engineers Manual 

(Environmental Laboratory, 1987). Plant identification was primarily according to Strausbaugh 

and Core (undated) with assistance from other plant guides and nomenclature was updated 

according to the synonymy in Reed (1997). Plant indicator categories were taken from the 

Revision of the National List of Plant Species that Occur in Wetlands (ibid). Soils were 

classified according to the soil survey of Greene and Washington Counties (U.S. Dept. of 

Agriculture et aI., 1983) and their hydric classifications were checked in the list of hydric soils of 

the United States (U. S. Dept. of Agriculture, 1991). Detailed field data and the plant indicator 

categories for Jurisdictional Wetlands were summarized on "Standard Data Form 1" from the 

Army Corps of Engineers Manual (Environmental Laboratory, 1987). These forms and 

photographs of each wetland are included in Appendices A-D. 

Wetlands of the proposed slurry and refuse valleys were delineated in July, 2001, while fmal 

delineation of the subsidence - created wetlands was postponed until fall, 2001 in order to allow 

wetland plants to become well established, especially in the' Rocky Run wetlands which were 

essentially new as of the 2001 growing season. 



Scale: 1" = 3.000' 

o 3,000' 6,000' 

Figure 1 • CONSOL PENNSYLVANIA COAL COMPANY 
BAILEY MINE 
SUBSIDENCE CREATED WETLANDS 



RESULTS 

WETLANDS OF THE PROPOSED REFUSE VALLEY 

With few exceptions, the wetlands of the refuse valley (Figure 2, Appendix A) were small 

streamside or seep areas with relatively heavy forest cover. Seven Jurisdictional Wetlands were 

delineated, totaling 0.102 acres. 

Wetland R-l is a small wetland (0.026 acres) resulting partly from ATV traffic. It had an 

inundated area about two meters square, while the rest of the wetland varied from saturated soils 

to dryer areas, resulting in a variety of plants being common. Bidens frondosa was dominant 

around the inundated area, while Poa trivialis and Glyceria striata dominated the spring flora in 

. surrounding areas. 

Wetlands R-2 and R-3 are relatively small somewhat marginal streamside and seep wetlands 

(0.009 and 0.014 acres, respectively). Wetland R-3 supported a number of Lindera benzoin, 

typical of much of the flood plain in this area. 

Wetland R -4 is a somewhat larger streamside wetland, with shallow soils over gravel. Its spring 

flora was dominated by Poa trivialis while Impatiens capensis (as in all future references, could 

be L Pal/ida - couldn't be determined in spring collections) was appearing likely to be the late 

season dominant. 

2 

Wetland R-5 is a very small seep wetland (0.004 acres) in heavy forest, and its spring flora was 

dominated by Carex prasina, with Impatiens capensis likely to become the late season dominant. 

Wetlands R-6 and R-7 are two spring-seep wetlands at the headwaters of the refuse Valley. Both 

are in heavy forest cover, but had different dominant spring herbs. Carex prasina dominated 

Wetland R-6, while Impatiens capensis dominated Wetland R-7. 

WETLANDS OF THE PROPOSED·SLURRY VALLEY 

Most of the Jurisdictional Wetlands of the slurry valley (Figure 3, Appendix B) were also 

streamside or seep areas, but they varied greatly in size, cover and plant composition. This valley 



was only partially wooded and most of it was heavily impacted by cattle grazing. Nineteen 

Jurisdictional Wetlands were delineated, totaling 1.361 acres. 

Wetlands S-1 and 8-2 are small (0.055 and 0.008 acres, respectively) wetlands recently created 

by the adjacent railroad embankment. Both are in completely open areas and were heavily 

dominated by Typha latifolia with lesser amounts of other wetland and transitional species. 

Wetland S-3 is another small wetland (0.067 acres) in an open area, with early season vegetation 

dominated by grasses with less abundant sedges and a few other taxa. 

3 

Wetland S-4 is a fairly large wetland (0.209 acres) in a mostly open, streamside area. It has areas 

with almost an inch of water standing between vegetation clumps, but the majority of this 

wetland is a wet meadow with soil saturation a few inches below the surface. A great variety of 

herbs grow in this wetland, with some areas dominated in the spring by Glyceria striata and 

others by Typha lati/olia or Poa trivialis. Late season vegetation will find Aster puniceus, Carex 

species and Polygonum sagittatum becoming the dominants in most of the areas where spring 

grasses were dominant. 

Wetland S-5 is a small wetland (0.050 acres) that includes a small pooled area and surrounding 

wet areas dominated by a sparse cover of Glyceria striata, Bidens frondosa and a few other taxa. 

This wetland appears to be the result of an old channel that has been abandoned by the stream, 

while still maintaining water by virtue of a nearby seep. 

Wetland S-6 is a seep area (0.022 acres) in a power line right of way. Having almost no 

overstory cover, it supported a dense herbaceous layer dominated by Polygonum 

hydropiperoides and Carexfrankii, with a large spring season representation of Poa trivialis. 

Impatiens capensis and Bidens frondosa will likely dominate some of the wetland in late season. 

Wetlands S-7 and 8-8 are small streamside areas heavily impacted by cattle. Most of the soils 

were dug up and much of the vegetation either grazed or trampled by cattle. Wetland S-7 (0.090 

acres) was dominated in the spring sampling by a mixture of Leersia virginica, Bidens frondosa 

and Poa trivialis. Wetland 8-8 is a seep area near Wetland S-7 that was dominated by Poa 

trivialis and Pilea pumila in the spring sampling. Late season vegetation will be dominated by P. 

pumila and possibly Polygonum hydropiperoides. 



4 

Wetland S-9 (0.020 acres) is an area where the stream spread over a large flat area and created an 

island of gravely soils that supported some wetland vegetation Poa trivialis and Pi/ea pumila 

dominated the spring vegetation and again late season vegetation will likely be dominated by P. 

pumila and Polygonum hydropiperoides. 

Wetland S-10 is the largest wetland of the slurry valley (0.435 acres). It encompassed a large 

relatively flat, wet meadow with some areas saturated to the surface, grading to transitional areas. 

Spring vegetation was dominated by a number of grasses and sedges and smooth rush, depending 

on the specific area. 

Wetland S-11 is a small wetland (0.048 acres) in an open area below an abandoned pond. Its 

spring flora was dominated by Carex frankii, with the grasses Bromus inermis and Glyceria 

striata also very common. B. inermis is a UPL rated grass that dominated the adjacent grazed 

pasture and despite its rating, it seemed to be thriving in the wetland environment - possibly 

because it withstands grazing better than its competitors. 

Wetland S-12 is a tiny (0.004 acres) wetland at the headwaters of a small tributary. It was 

heavily impacted by cattle and had spring vegetation dominated by Poa trivialis with Polygonum 

hydropiperoides likely to dominate later in the season. 

Wetland S-13 is a wet area (0.048 acres) within the abandoned and breached impoundment. A 

small area of standing water was surrounded by mud flats with sparse vegetation dominated in 

the spring by Poa trivialis and a few wetland plants with Bromus inermis again quite common. 

Wetland S-14 is a small seep area (0.021 acres) adjacent to the main stream. It was an open area 

dominated by two sedges and smooth rush, despite the heavy grazing by cattle. 

Wetlands S-15 and S-16 are areas (0.080 and 0.031 acres, respectively) very heavily disturbed by 

cattle, with much of the vegetation destroyed and soils a mass of deep hoof prints. Wetland S-15 

was in an area partially shaded by a Craetagus thicket. It had scattered vegetation often 

dominated by Bidens frondosa. Wetland S-16 was mostly bare mud with a scattering of plants, 

Pilea pumila being the most abundant. 

Wetlands S-17, S-18 and S-19 are headwater wetlands (0.009, 0.045 and 0.012 acres, 



respectively) that were in mostly open areas. Despite the heavy grazing by cattle, a variety of 

vegetation remained, with each area having its own dominant wetland plant, but all areas again 

having a fair amount of Bromus inermis that had invaded from adjacent pasture. 

SUBSIDENCE - CREATED WETLANDS 

5 

Subsidence has created several wetlands by lowering land relative to the water table and! or 

adjacent stream. This report describes three such wetlands that are proposed to be enhanced for 

mitigation for the loss of wetlands due to the proposed construction of the slurry and refuse 

disposal areas in the valleys discussed above. The three newly created wetlands are less than 

four miles from the proposed disposal valleys and are all within a short distance of each other, 

near the confluence of Rocky Run and Templeton Fork in southern Washington County (Figure 

4). Once mitigated, the three wetlands together will constitute a significant net increase in 

valuable wetland habitat (open water and emergent wetland habitat) that is currently a scarce 

resource in this region. Two are within sight of each other and adjacent to Rocky Run, and one is 

adjacent to Templeton Fork close to the confluence of Rocky Run and Templeton Fork. 

Rocky Run Wetland A 

The extensive wetland created by recent subsidence under Rocky Run contains a variety of 

habitats ranging from pooled areas up to about four feet in depth to wet meadows (Figure 5; also 

see photographs in Appendix C). Since the wetland was a result of subsidence in late 2000, 

wetland vegetation was in successional stages during the 2001 sampling year. Plant abundance 

for this growing season was heavily influenced by propagule availability. The wetland 

communities will undoubtedly look somewhat different after a few more growing seasons as 

certain species out compete others. Due to the newness of this wetland, fmal delineation was not 

done until the end of this first growing season. Although the following descriptions are based on 

several visits to the area during the 2001 growing season, the final delineation was done on 

October 1, 2001. In order to better describe the variety of habitats created, the wetland was 

divided into six areas which are separately described below and shown in photographs in 

Appendix C. Five of the habitats are also described on "Data Form 1 "in Appendix C. The sixth 

area, the area of open water, generally lacked emergent vegetation and therefore was not 

separately described on a Data Form 1. A number of plants that were never dominant or 

abundant in anyone of the areas described below were nevertheless found scattered throughout 







Scale: 1" = 3.000' 

o 3,000' 6.000' 

Figure 4· CONSOL PENNSYLVANIA COAL COMPANY 
BAILEY MINE 
SUBSIDENCE CREATED WETLANDS 
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the wetland and contributed to the biodiversity (Table 1). These plants will become more, or less 

abundant as the wetland matures over the next few years. It must be kept in mind that the 

following description of the wetland are as it was observed in late 2001, and that the extensive 

damming by beavers was partially responsible for the size of the impounded area (this will be 

discussed later in the section on mitigation). 

Area 1 - an extensive area heavily dominated by Phalaris arundinacea at the 

northeastern, upstream end of the created wetland. Much of the area was an almost 

mono culture of P. arundinacea and a good proportion of this area was inundated up to 

six inches. At the outer dryer fringes of this wetland area Dichanthelium clandestinum 

and Agrimonia parvifloria dominated. Towards the southern part of this area there were 

less densely vegetated mud flats which had large stands of Eragrostis hypnoides, 

Polygonum spp. and scattered individuals of Cyperus strigosus, Mimulus ringens and 

Verbena urticifolia (the latter, rated FACU, may not persist as this wetland matures). 

Area 2 - an area adjacent to area 1 and on the banks of the original stream channel. 

Much of this area was also somewhat dominated by P. arundinacea, but a fairly large 

area was more sparsely vegetated and contained a mixture of Polygonum species M 

ringens, V. urticifolia and scattered clumps of E. hypnoides. As above, peripheral areas 

were heavily populated with A. parviflora and D. clandestinum. 

Area 3- wetlands on the southern edge of the old stream channel, containing one large 

peninsula extending out into the open water areas of the created wetland. Much of this 

area was somewhat open and relatively sparsely vegetated with newly established herbs. 

Ludwigia palustris and M ringens were the most common of the taller vegetation and 

lower vegetation included patches of E. hypnoides and Polygonum species. Somewhat 

less abundant were P. Arundinacea, Cyperus strigosus and Leersia oryzoides. 

Area 4 - is a very complex part of this wetland, containing beaver structures and land 

ranging from inundated to borderline wetlands. A great diversity of plants were found in 

this area, and only a fraction of them are shown in Appendix A. There were no dominant 

taxa, although P. sagittatum was perhaps the most widespread plant at this time of year. 

Plants that were relatively common in this area but not listed in Appendix A include 

Eupatorium perfoliatum, Carex cf. prasina, Mimulus ringens, Cyperus strigosus, Juncus 



7 

Table 1. Common plants of the subsidence created Rocky Run A Wetland as of October 1,2001. 

Taxon Overall abundance (1 - 4)* Wetland rating 

Dichanthelium clandestinum 2 FAC+ 

Leersia virginica 3 FACW 

Phalaris arundinacea 1 FACW 

Muhlenbergia frondosa 4 FAC 

Agrostis stolonifera 4 FACW 

Eragrostis hypnoides 2 OBL 

Cyperus strigosus 3 FACW 

Eleocharis obtusa 3 OBL 

Scirpus tabemaemontani 3 OBL 

Carex cf prasina 4 OBL 

Acoris calamis 4 OBL 

Juncus effusus 4 FACW+ 

Polygonum sagittatum 2 OBL 

Polygonum hydropiperoides 2 OBL 

Phytolacca americana 4 FACU+ 

Agrimonia parviflora 3 FACW 

Impatiens capensis 4 FACW 

Ludwigia palustris 3 OBL 

Epilobium coloratum 3 FACW+ 

Lysimachia nummularia 3 FACW-

Verbina urticifolia 3 FACU 

Lycopus unifloris 4 OBL 

Mentha spicata 4 FACW+ 

Mimulus ringens 4 OBL 

Eupatorium perfoliatum 4 FACW+ 

* 1 is most abundant, or dominant in at least one area, while 4 is scattered and least common. 



8 

effusus and along the edges of the delineated area, Dichanthelium clandestinum. This 

area may change as beaver activities change, and only a portion of this area is expected to 

remain wetland over the longtenn without mitigation. 

Area 5 - is a very small area along the northwestern shore of the inundated portion of the 

wetland. It had been heavily grazed by deer by the time it was sampled and thus the 

common grass species could not be identified. Other common species included a mixture 

of wetland and non-wetland species. 

Area 6 - is the open water habitat resulting from the subsidence and subsequent flooding 

by Rocky Run. The original stream channel of Rocky Run is not visible due to the 

inundation from subsidence and beaver dams. This area had a few patches of emergents, 

the most prominent being the fairly extensive shoreline of "area 1" which had P. 

arundinacea growing in up to 4 - 6 inches of water. The only other plant commonly 

seen was Lemna minor, which was present in protected areas of the open water habitat. 

Despite the newness of this wetland, a viable and complex hydrophytic community had 

developed in the full one year growing season. Furthennore, a number of wetland dependant 

animal species used the wetland habitats in 2001. When first visited in the spring, inundated 

areas, especially those associated with emergent growth of Phalaris arundinacea, were so 

heavily used by American toads that the water was virtually boiling with activity and breeding 

pairs were barely a foot apart. At this same time a Canada goose was occupying a nest in the 

same area, ducks were heard, but not seen and redwing blackbirds were in abundance. Beaver 

activity was quite evident, and their emb~ents in Area 4 caused the area of inundation to be 

even greater than it would have been due to the recent subsidence alone. During later visits to 

the wetland, ducks were again heard, an unidentifiable shorebird was seen at a distance foraging 

in shallows, a great blue heron was seen feeding in the wetland and kingfishers were seen 

cruising the open waters. Numerous trails and footprints showed that deer used the area heavily 

(Area 5 described above was one point of deer entry to the open water and was heavily grazed). 

We did not sample the open water habitat for fish or macroinvertebrates, but it is certain that both 

have taken advantage of this habitat that is relatively scarce in the region. The area will serve as 

a nursery area for certain fish species and the deeper water habitat should allow certain sport fish 

(bass especially) to thrive. Amphibians other than the American toad either are or will be using 



the area - wood frogs, spring peepers, green frogs, leopard frogs and bullfrogs are expected to 

reproduce in this habitat. Macroinvertebrates preferring the wetland or lentic conditions will 

proliferate - in particular it is expected that dragonflies will abound, as was evidenced by the 

large number of adults seen in the summer. 

Rocky Run Wetland B 

9 

This wetland was within sight of Rocky Run Wetland A, being just above the Sprowls Covered 

Bridge (Figure 6; also see photographs in Appendix D). It has an extensive area of shallow 

standing water (0.531 acres) as well as a sizeable wet fringe (0.496 acres). Subsidence occurred 

during the 2001 growing season, not allowing a typical wetland community to become fully 

established to date. However, a number of wetland plants did become abundant in the short 

growing season. Most of the wetland is in a floodplain field that was previously used for hay 

production and for parking during the annual Covered Bridge Festival. Much of the delineated 

area is currently covered with shallow water - up to about 1.5 feet deep. This wetland also was 

influenced by beavers and three separate dams that were built on Rocky Run caused the water to 

impound to even greater depths than would have resulted from subsidence alone. The 

delineation discussed below and shown in Appendix B (the data were combined onto one Data 

Form 1 since the wetland had not matured enough to separate plant communities) is based on 

water levels at the end of November 2001, and thus describes a system partially dependant on the 

beaver impoundments. 

Open water area - the largest habitat in this wetland as of November, 2001 was the area 

of shallow water, which was somewhat dominated by Phalaris arundinacea and 

Ranunculus hispidis. Typha lati/olia, Juncus effusus and Leersia oryzoides were also 

abundant and were seen to be increasing in importance as the growing season progressed. 

Other hydrophytic species were also moving in and it is expected that if the current water 

levels continue R. hispidis will largely be displaced by other taxa such as T. Lati/olia. 

However, if the current level of muskrat activity is maintained, T. Lati/olia may be 

controlled and other less palatable rush, bulrush and sedge species may become 

dominant. The November sampling revealed the presence of a number of non-wetland 

species that had grown to maturity in 2001 (such as Rumex crispis and Prunella vulgaris), 

but these taxa will not be present next year if water levels are maintained. 
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Emergent and wet meadow areas - most of the shore transitional area surrounding the 

open water of this wetland and extending upstream for a short distance is currently 

dominated by R. hispidis and P. arundinacea. Several plants which had undoubtedly 

been important when the field was dryer, such as Dactylis glomerata, still were alive in 

these areas of saturated soils, but will be replaced by hydrophytes within another growing 

season if the water levels are maintained. 

Because of the very limited growing season, this wetland was not nearly as well developed as 

Rocky Run Wetland A. However, a number ofhydrophytes were becoming established by the 

end of the growing season, and soils had already developed hydric characteristics. If the current 

water levels are maintained, next growing season's vegetation will undoubtedly be more like that 

of Wetland A. The proximity of Rocky Run and its supply of wetland propagules assures that a 

more typical wetland will develop next year. There was some evidence that despite the newness 

of the wetland, it was already being used by some animals. A few amphibians were seen in the 

water in late fall and there was ample evidence of heavy muskrat and beaver use. There was an 

active muskrat hutch in the middle of the inundated part of the wetland and evidence of a lot of 

recent cutting of vegetation, especially cattails. Beaver were also actively cutting and building in 

and around the wetland. 

Templeton Fork Wetland 

The Templeton Fork wetland was more typical of the wetlands of the region. It was primarily a 

wet meadow wetland with only very limited areas with any inundation, and those were dried up 

by October (Figure 7). Unlike the Rocky Run wetlands there was no direct connection with the 

stream, instead, this wetland was the result of subsidence bringing much of the land down to the 

permanent water table. The bam in the comer of the field that this wetland developed in, and 

evidence that this field was used for hay production prior to subsidence lend credence that most, 

if not all of this wetland was created from subsidence in 1994 when the area was undermined. 

The ages of the willows and sycamores that have colonized parts of the wetland provide further 

evidence of its age. 

Although far from uniform, this wetland didn't have the dramatically different zones that were 

present in the Rocky Run A wetland. This was due to the lack of significant open water habitat 

as well as the length of time that the wetland had to develop. A few young black willows and 
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sycamores were present in one small area towards the southeastern edge of the wetland, but the 

vast majority of this wetland had only herbaceous growth. There was one fairly sizeable area 

towards the center of the wetland that was dominated by Typha latifolia and a small area adjacent 

to Templeton Fork was dominated by Phalaris arundinacea, but most of the wetland was densely 

vegetated by a diverse mixture of herbaceous plants, the most abundant of which in this late part 

of the growing season was Polygonum sagittatum. Plant communities were well developed in 

this wetland and are likely to remain much the same over the next few years, unlike the 

communities of the newly formed Rocky Run wetlands which were dominated in some areas by 

pioneer species. Table 2 lists the plants most commonly seen in this wetland in order of their 

relative abundance as of October 1, 2001. 

Wildlife use of this wetland was more limited than that of the newly formed Rocky Run wetlands 

due to the lack of any significant open water or emergent areas. Redwing blackbirds were 

common in the spring and later in the season there were obvious signs of muskrat use. Non

wetland species such as whitetail deer and various birds also use this wetland, and probably to a 

much greater degree than when it was a managed field. 

FUNCTIONS AND VALVES OF THE ORIGINAL AND MITIGATION WETLANDS 

Wetlands are multiple value systems and unfortunately the most valuable products of wetlands 

are public amenities that often have no value to the property owner. Currently popular systems 

of valuation of wetlands tend to stress the importance of use by fish and game species, physical 

attributes such as wetland contributions to the hydrologic cycle, control of flooding, water 

quality, and human uses. There are three wetland assessment methods that are currently accepted 

by many wetland scientists and regulatory authorities. The fITst, and probably still the most 

universally applicable assessment method was the "Wetland Evaluation Technique" (WET) 

developed by Adamus et al. (1987). This method of assessment evaluates the following wetland 

functions: 

Ground water recharge 

Ground water discharge 

Floodflow alteration 

Sediment stabilization 

Sediment and toxicant retention 

Aquatic diversity and abundance 
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Table 2. Common plants of the subsidence Templeton Fork Wetland as of October 1,2001. 

Taxon Overall abundance (1 - 4)* Wetland rating 

Typha latifolia 1 OBL 

Dichanthelium clandestinum 3 FAC+ 

Leersia virginica 4 FACW 

Leersia oryzoides 2 OBL 

Phalaris arundinacea 1 FACW 

Eragrostis hypnoides 4 OBL 

Cyperus strigosus 4 FACW 

Cyperus esculentus 3 FACW 

Eleocharis obtusa 3 OBL 

Scirpus tabernaemontani 4 OBL 

Scirpus cyperinus 2 FACW+ 

Carexsp.l 2 -
Carexsp.2 3 -
Juncus effusus 2 FACW+ 

Polygonum sagittatum 2 OBL 

Polygonum hydropiperoides 2 OBL 

Ranunculus hispidus 4 FAC 

Agrimonia parviflora 2 FACW 

Impatiens capensis 4 FACW 

Ludwigia palustris 3 OBL 

Epilobium coloratum 4 FACW+ 

Lycopus unijloris 4 OBL 

Mentha spicata 3 FACW+ 

Mimulus ringens 4 OBL 

Eupatorium perfoliatum 4 FACW+ 

* 1 is most abundant, or dominant in at least one area, while 4 is scattered and least common. 



Nutrient removal or transformation 

Recreation 

Product export 

Uniqueness and heritage 

Wildlife diversity and abundance 

These functions are valued in terms of social significance, and the technique can be used to 

evaluate any wetland. WET allows a rapid assessment of wetland functions and values and 

assesses the suitability of wetland habitat for waterfowl and other water dependent vertebrates 

and invertebrates. A second wetland evaluation technique, EMAP, was developed primarily to 

evaluate wetland condition, where "condition" is defined as the state of a set of characteristics 

which are associated with wetlands and which are valued by society. It evaluates biological 

diversity, harvestable productivity, flood reduction and shoreline protection, groundwater 

conservation and water quality improvement. 

13 

A third wetland evaluation technique, the hydrogeomorphic or HGM technique was developed by 

the US Anny Corps of Engineers to evaluate wetlands using similar criteria as those of WET to 

assess the degree to which a wetland functions in comparison to regional reference wetland 

functions .. 

WET is the technique best suited to provide an analysis of all wetlands in a region of interest, as 

opposed to both EMAP and HGM, which only allow comparisons within wetland classes. Thus, 

for the purposes of the subject analysis WET functions have been considered (Table 3). 

The wetlands to be replaced have minimal functions (Table 3) except for groundwater discharge 

(many were actual seep areas or produced by seeps). The value of this function may be 

questioned in this area of abundant springs and seeps. The mitigation wetlands will probably not 

function as either groundwater discharge or recharge areas, since their presence is determined by 

their interception of existing water tables, with no discharge of the intercepted water. Floodflow 

alteration is not very effective in headwater wetlands as compared to downstream. wetlands 

(Mitch and Gosselink, 1993). None of the wetlands will be particularly effective in sediment 

stabilization (this is more a function of shoreline wetlands). Sediment and toxicant retention will 

probably only be significant in the mitigation wetlands where flood flow of Rocky Run and 

Templeton Fork will likely overtop the stream banks at least annually and allow the wetlands to 

trap sediments. Nutrient removal or transformation will not occur to a significant degree except 
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Table 3. Estimates of WET functions for the 81urry Valley Wetlands, Refuse Valley Wetlands, 

and the three proposed Mitigation Wetlands. * 

FWlction 

Ground water recharge 

Ground water discharge 

Floodflow alteration 

Sediment stabilization 

Sediment and toxicant retention 

Aquatic diversity and abWldance 

Nutrient removal or 

transformation 

Recreation 

Product export 

Uniqueness and heritage 

Wildlife diversity and abWldance 

* 0 = no significant function 

1 = minimal function 

2 = moderate function 

3 = high function 

R-1. .. R-7 8-1 .... 8-19 

except 8-4 

0 0 

2 2 

1 1 

0 0 

1 1 

0 0 

1 1 

0 0 

0 0 

0 0 

1 1 

8-4 Mitigation 

Wetlands 

0 0 

0 0 

2 3 

0 1 

1 2 

0 3 

2 2 

0 2 

0 0 

0 0 

1 3 
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in the downstream mitigation wetlands where flooding will allow some deposition and residence 

time in a significant area of wetland; the upstream refuse and slurry valley wetlands will not 

likely 

receive significant nutrients under natural conditions (currently, however, the wetlands of the 

slurry valley do receive a lot of nutrients due to heavy cattle grazing). None of the refuse or 

slurry valley wetlands offer any significant recreation, product export, uniqueness or heritage. 

The most significant function in tenns of capabilities of wetlands in this region are their ability to 

offer aquatic habitat and foster wildlife use. The small upland wetlands of the refuse and slurry 

valleys have virtually no standing water even in the wettest seasons and thus have little to no 

aquatic diversity and abundance. By contrast, the proposed mitigation wetlands will have 

significant open shallow water habitat that will foster biotic diversity of organisms not usually 

found in the adjacent lotic and upland habitats. This is evidenced in Rocky Run Wetland A, 

where aquatic life has already successfully moved into a wetland less than a year old, as 

discussed above. Similarly, wildlife is not visibly using the small headwater wetlands of the 

refuse and slurry valleys, but is already using the new wetlands created by subsidence, even 

before mitigation. 

Since it is evident that the slurry and refuse valley wetlands cannot begin to offer the functions 

and values that the proposed mitigation wetlands will, we have not attempted to produce a more 

formal model comparing the functions. In addition, it would be difficult to accurately rate 

particular functions before the mitigation wetlands are in place and fully functional. However, as 

shown in the following pages, we feel safe in saying that the mitigation wetlands will produce 

functions of considerably greater value to society than the small headwater wetlands of the refuse 

and slurry valleys. 

MITIGATION PLANS 

The overall philosophy of our plan is to enhance the three newly created subsidence wetlands to 

1) make them permanent and 2) provide habitat that will foster the maximum possible diversity 

of aquatic and wildlife species, and 3) make them naturally fit into the regional landscape. In 

order to do this each wetland will be generally modified to provide a combination of open 

shallow water habitat with islands and a complex shoreline with a surrounding area of emergent, 

wet meadow and transitional habitat. Gradients will be gentle, allowing ecotones to develop and 
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making the wetlands blend into the landscape (Mitsch and Cronk 1992). These wetlands have 

already been more or less established prior to our proposed modifications, and with the exception 

of Rocky Run Wetland B, they already have extensive naturally established hydrophytic 

communities that are obviously best suited to the area. Therefore, revegetation will be 

unnecessary except possibly in Wetland B. This wetland has some hydrophytic vegetation 

established, but to enhance the revegetation after the completion of mitigation earthwork, the 

"seed bank method" will be used. This commonly accepted practice uses freshly removed soils, 

preferably from nearby wetlands to provide a source of hydrophyte propagules best suited to the 

area. Wetland soils have been found to hold from 21,455 to 42,615 seeds per square meter of the 

top 10 cm of soil (van der Valk and Davis 1978). As discussed by numerous authors in Kusler 

and Kentula (1990) and other references, it is advantageous to revegetate with indigenous 

species, or at least to supply soils with the necessary tubers, seeds and other propagules as 

opposed to planting species which mayor may not compete well with local plants - a common 

cause of constructed wetland failure. The following discussion also draws upon engineering 

discussions in Dunne et al., 1998, Interagency Workgroup on Wetland Restoration, 2001, USDA 

1992 and Hayes et al., 2000. 

ROCKY RUN WETLAND A 

This new subsidence wetland (Figure 5) is artificially large due to several beaver dams. The 

purpose of this plan is to essentially keep this wetland intact by contouring the site such that it 

will remain wet after the beavers have left the area. The final mitigated wetland area will be a 

little smaller than the current beaver-enhanced size, due to Rocky Run being returned to its 

original channel. Additional features such as a more complex shoreline and several islands have 

been included in this plan in order to encourage aquatic biota and wildlife diversity and 

production. 

The proposed modification to Rocky Run Wetland A is shown in Figure 8. The final wetland 

areas would be: open water - 0.77 acres; islands - 0.018 acres; emergent and wet meadow - 0.852 

acres. To achieve the configuration of open shallow water habitat, islands and surrounding 

emergent wetland habitat, shallow observation wells would be established prior to construction 

of the wetland to provide ground water level information to assist in determining the necessary 

fmal elevations. It is proposed to drain the large open water area from the existing wetland by 

breaching the existing beaver dams, pumping water from the pool area during low flow 
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conditions, or by using a siphon to drain water from the pool area. After the area is drained 

sufficiently for access by low ground pressure equipment, the area would be contoured to provide 

for the deeper standing water areas, islands and higher wetland areas. Slope transitions of the 

ground surface will be gentle and variable from 3H: 1 V to as gradual as 20H: 1 V. As much of the 

existing wetland soils as possible would be used on site for the contouring, but it is estimated 

there will be 1000 cubic yards of waste soils would be suitably disposed of offsite at an 

approved area. Evidenced by the vibrant growth of wetland vegetation that was seen during the 

delineation, the existing wetland soils should have a more than adequate propagule availability to 

establish native wetland vegetation to recolonize the areas. 

It is felt that disturbance to the area could be kept to a minimum by the use of smaller low ground 

pressure equipment, limiting movement of the equipment to small areas at a time and the use of 

proper erosion and sediment control techniques during construction. It would be proposed to 

perfonn this work during low flow conditions. Detailed specifications, plans and cross sections 

would be required for the contractor to perform this work. These specifications would address 

items such as soil excavation, hauling and placement methods, dewatering, allowable work dates 

and construction sequence. The specifications, construction sequence and best methods for 

perfonning this work have not been detailed for this report, but will be provided to the P ADEP 

for approval prior to construction initiation. 

After construction of the project is completed, initial site conditions will be documented to 

provide baseline infonnation, which the site can be evaluated against during the subsequent 

monitoring phase. A monitoring program would be implemented during the initial years of the 

wetland development (see below). During this time, disturbance to the site will be avoided 

unless necessary to correct any obvious problems. The shallow observation wells established 

during the construction of the wetland would continue to provide ground water level information 

during the wetland monitoring phase. 

Judging from the wetland vegetation that has developed in one growing season (see above 

descriptions), there will be no need to seed or plant this wetland after earthwork in completed. 

This wetland developed in the flood plain of Rocky Run and because of this there is obviously a 

good supply of viable hydrophyte propagules. 
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ROCKY RUN WETLAND B 

This new subsidence wetland (Figure 6) is also artificially large due to several beaver dams. The 

purpose of this plan is to essentially keep the same wetland area by contouring the site such that 

it will remain wet after the beavers have left the area. Additional features such as a more 

complex shoreline and an island have been included in this plan in order to encourage aquatic 

biota and wildlife diversity and abundance. 

Figure 9 shows the proposed modifications for Rocky Run Wetland B. The final size of this 

wetland would be: open water - 0.342 acres; island - 0.013 acres; emergent and wet meadow -

0.563 acres. To achieve the configuration of open shallow water habitat, islands and surrounding 

. emergent wetland habitat, shallow observation wells would be established prior to construction 

of the wetland to provide ground water level information to assist in determining the necessary 

fmal elevations. Wetland soils will be brought into Rocky Run Wetland area B to provide the 

seed, organics and root mat that will expedite the propagation of diverse hydrophytic plant 

communities. An estimated 700 cubic yards of soils will be imported from the Templeton Fork 

Wetland (see following section) in order to provide about a four inch depth of hydric soils in the 

disturbed areas. Some of the existing soils (as well as an unknown amount of fill material that 

has been placed in the area) will require removal to allow for the desired open water areas and 

higher wetland areas before the imported wetland soils are brought into the site. The imported 

wetland soils will be loosely placed and frrmed to a depth of about four inches (see above 

discussion of seed banks), but will not be compacted or rolled. Once placed, no equipment or 

vehicle access will be permitted on the area. A variety of gentle slopes will be created for 

transition between the different areas. It is proposed that the existing beaver dams be breached 

and the area dewatered of standing water before the work would begin. During construction, any 

areas of the stream bank that have been breached into the wetland area by beaver activity will be 

plugged with earth fill to eliminate direct connection between the stream water and the wetland 

area. Low ground pressure equipment would be used for work within the wetland creation area 

and movement will be limited to small areas to minimize disturbance. 

After contour grading is completed and the wetland soils placed, the drainage ditch from the 

unnamed tributary to Rocky Run, which is located to the west of the proposed wetland area, will 

be diverted into the newly created wetland to provide additional water to the site. As previously 

discussed, detailed plans, specifications and construction sequence will be required to perform 
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this work. The specifications will be provided to the P ADEP for approval prior to construction 

initiation. The specifications should focus on the quick placement of the excavated Templeton 

Fork wetland soils so as not to expose the soils to excess drying or the need for stockpiling. 

Excess drying or exposure may destroy the seed bank, cause premature gennmation of the seed 

bank, or cause premature establishment of vegetative propagules. 
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As with Rocky Run Wetland A, a wetland monitoring program would be implemented after 

construction and the shallow observation wells established during construction would be used to 

monitor ground water levels (see discussion below). 

TEMPLETON FORK MITIGATION WETLAND 

This subsidence wetland (Figure 7) is well established after almost eight years of existence. The 

purpose of this plan is to keep the same wetland area but provide increased habitat diversity by 

developing an open water area. A complex shoreline and an island have been included in this 

plan in order to encourage aquatic biota and wildlife diversity and abundance. 

Figure 10 shows the proposed modification to the Templeton Fork Wetland. The final size of 

this wetland would be: open water - 0.322 acres; island - 0.014 acres; emergent and wet meadow 

- 1.03 acres. Unlike the Rocky Run Wetland A and B areas, the Templeton Fork wetland is not 

influenced by any beaver dams, which will make construction of the proposed open water area 

easier. To achieve the configuration of open shallow water habitat and islands, shallow 

observation wells would be established prior to construction of the wetland to provide ground 

water level information to assist in detennining the necessary final elevations. To achieve the 

desired contouring, low ground pressure equipment will be used to excavate up to 1.5 ft. of 

material from the existing wetland. The equipment operating area will be limited to the outline 

of the proposed open water area, so that no disturbance to the wetland area outside the open 

water will occur (except for a construction entrance access to the south, which will be reclaimed 

to approximate original conditions after the excavation is completed). An estimated 700 cubic 

yards of wetland soils removed from the Templeton Fork wetland will be immediately 

transported and placed at the Rocky Run Area B wetland as described above. The well

established vegetation from this wetland will provide for a good seed base to establish vegetation 

in the newly created Rocky Run Wetland B Area. Any excess wetland soils that are not used at 

the Rocky Run Wetland B Area will be suitably disposed of off site at an approved area. The 
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specifications, construction sequence and best methods for this work have not been detailed for 

this report, but will be given to the P ADEP for approval prior to construction initiation. 

As previously discussed, detailed plans, specifications and construction sequence will be required 

to perform this work. The specifications will include schedules that allow the immediate 

placement of the removed wetland soils in the contoured areas of Rocky Run Wetland B, as 

discussed above. After excavation of the wetland soils from the Templeton Fork area, as-built 

conditions will be documented as baseline information for evaluation of the site during the 

subsequent monitoring phase. Proposed monitoring will include water levels in the monitoring 

wells installed prior to construction. 

POST - CONSTRUCTION MONITORING 

Post construction monitoring plans will be submitted to P ADEP for approval prior to 

construction. There will be three monitoring plans; one to monitor hydrology, one to monitor 

vegetation success and one to monitor wildlife use. The hydrologic monitoring plan will consist 

of periodic monitoring of the observation wells installed prior to construction. This will continue 

until there is sufficient evidence that the wetlands are successful under varied natural hydrologic 

conditions. Should there be a need to further modify the wetlands to change water or saturation 

levels, the monitoring well data will provide the necessary infonnation for designing such 

modifications. 

Monitoring wetland success will be based on two elements. First, vegetation will be monitored 

annually to assess the species and community composition of each wetland and its components, 

as well as to estimate the cover density or plant productivity. This monitoring plan will be 

similar to the one used at Consol' s successful Kirby Shaft wetland replacement, where vegetation 

quadrats were permanently located and monitored annually for species composition, relative 

abundance and density. Second, wildlife use of the wetlands will be monitored by field 

observations conducted during appropriate seasons. 



21 

CONCLUSIONS 

Typical of southwestern Pennsylvania watersheds, both the refuse and slurry Valleys had a 

number of small headwater wetlands associated with the streams in each valley. The refuse 

valley contained seven discrete Jurisdictional Wetlands totaling only 0.102 acres, while the slurry 

valley contained 19 Jurisdictional Wetlands totaling 1.259 acres. The wetlands of the refuse 

valley were mostly very small streamside or seep wetlands under heavy woodland cover. Most 

were relatively undisturbed natural wetlands of the sort commonly seen associated with stream 

origins and headwater flood plains in southwestern Pennsylvania and due to their sizes and 

headwater placement, they had low levels of wetland functions and values. Wetlands of the 

slurry valley ranged from wet meadows to headwater seep wetlands. Only wetlands S-l to S-3 

were not impacted by cattle traffic and grazing. Very few of the slurry valley wetlands were in a 

natural state and most were so highly disturbed that it is difficult to say what the natural 

vegetation should have been. As discussed above only wetland S-4 was judged to have more than 

very minimal wetland functions and values. 

Due to the proximity of the three proposed mitigation wetlands, their inclusion of significant 

open shallow water habitat, the diversity of wetland habitats provided and their dovvnstream 

watershed positions, they stand to provide a significant addition of this regionally scarce resource 

in southwestern Pennsylvania. Once wetland communities are reestablished in the mitigated 

wetlands, they will provide a much higher level of wetland functions and values than the 

wetlands they will replace. At a ratio of 1: 1.5, the mitigation wetlands will also greatly exceed 

the required replacement, with a total of 4. 198.acres to mitigate the proposed loss of 1.361 acres 

of wetlands (a ratio of over 3: 1). Furthermore, the success of the proposed mitigation wetlands is 

highly likely in view of the current post subsidence levels of wetland vegetation development and 

wildlife use. 
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APPENDIX A 

Data Forms and Photographs of the Jurisdictional Wetlands of the Proposed Bailey Mine Refuse Valley 



DATAPORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20,2001 Plot No.: Wetland No R-l Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Poa trivia/is 
8. Glyceria striata 
9. Bldens frondosa 
10 Aster puniceus 
11. Carex lurida 
12. Scirpus microcarpus 
13. 

Indicator 
Status 

FACW 
OBL 
FACW 
OBL 
OBL 
OBL 

% of species that are OBL, PACW, and/or PAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: YesA--; No __ . Basis: Dominant plants are all rated F ACW to OBL • 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No~X=-_ 
Mottled: Yes __ ; No X . Mottle color:, _______ ; Matrix color:---::N~5=:.:./ _____ _ 
Gleyed: Yes X ; No __ . Other indicators:, __________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low chroma, &Ieyed, saturation 

Hydrology 
Inundated: Yes X No __ . Depth of standing water:--=u~p-=to:::::....:::::;3~in=.:c=h:.:::es:=---------_ 
Saturated soils: Yes~X=--_; No___ Depth to saturated soil:....:.+..:;::3...:t~o.....:-3~in:.:::c=h.=es~ _______ _ 
Oilierinrucarors: _______________________________________________ __ 

Wetland hydrology: Yes X ; No___ Basis: saturated soils and an area of inundation 
Atypical situation: Yes __ ; NoA--. 

Nonna! Circumstances: YesA-- No __ . 
Wetland Detennination: Wet1and ___ ~X:i:.-____________ :; NonwetIand __________ _ 
Conunems: _______________________________________________________ ____ 

Determined by: .~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No R-l Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
l. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Impatiens capensis 
8. Pilea pumila 
9. Poa trivialis 
10. Leersia virginica 
11. Ranunculus recurvatus 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
FACW 
FAC 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No_.Basis: L C4Pensis (FACW) totally dominated the veeetation. 

Soil 
Series and phase: Fluvaguents, loamy On hydric soils list? YesA- No __ 
Mottled: YesA-; No __ . Mottle color: 5YR 5/6 ; Matrix color:--..:1:..:.O...:.Y.:.;R:...,:S::;:..I2=--____ _ 
Gleyed: Yes __ ; No X 0 Other indicators: ___________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low matrix chroma, mottles 

Hydrology 
Inundated: Yes __ ; No X . Depthofstandingwater: ______________ _ 
Saturated soils: Yes X ; No_" _0 Depth to saturated soil:-:;O:..-4..:...,::in::.:c;:,::h:.::es::.-_________ _ 
Other indicators:, _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: Soils saturated to near surface 
Atypical situation: Yes __ ; No~X=--_ 

Nonnal Circumstances: Yes X No __ o 

Wetland Determination: Wetland~-=Xo::.-_______ ,; NonwetIand, _________ _ 
Connnents: _____________________________________________________ ___ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: COD sol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No R .. 3 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. Lindera benzoin 
5. Acer negundo 
6. 

Indicator 
Status 

FACW .. 
FAC+ 

Species 
Herbs 
7. Poa triviolis 
8. Pilea pumila 
9. Impatiens capensis 
10. Leersia virginica 
11. Polygonum virginianum 
12. RanuncuJus recurvatus 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
FACW 
FAC 
FAC 

% of species that are OBL, FACW, and/or FAC: 100 0 Other indicators:. ________ _ 
Hydrophytic vegetation: Yes X ; No __ o Basis: Most abundant plants rated FACW 

Soil 
Series and phase: Fluvaguents. loamy On hydric soils list? Yes__ No.:.:X~_ 
Mottled: Yes X ; No __ . Mottle color: 2.SYR 5/8 ; Matrix color:,--=:1.::.0Y..::::..:::.:::R~6~/l:.._ ___ _ 
Gleyed: Yes __ ; No X 0 Other indicators: __________________ _ 

Hydric soils: Yes X ; No __ . Basis:~L~o'-!.w:.....:.lch~r~o~m~a~,.::m;:.:;o~tt==.les~ ___________ _ 

Hydrology 
Inundated: Yes __ ; No X . Depth of standing water: ______________ _ 
Saturated soils: Yes X ; No __ o Depth to saturated soil:...;;l4!;.... .. 6~iD::.::c=h.:!:2es~ ________ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X 
Atypical situation: Yes __ ; 

; No_o Basis: Saturation to 4 .. 6 inches. mottles and low chroma soils 
NoA-.. 

Nonna} Circumstances: Yes-X- No __ o 
Wetland Determination: WetIand:.........::X:.:..... _______ ; Nonwetland~ _________ _ 
Commems: _____________________________________________________ ___ 

Determined by: k#Jf~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No R-4 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Poa trivioJis 
2. 8. Impatiens capensis 
3. 9. Lysimachill nummularia 
Saplings/shrubs 10. Aster punic ius 
4. Lindera benzoin FACW - 11. Leersia virginica 
5. 12. Ranunculus recurvatus 
6. 13. Carexprasina 

Indicator 
Status 

FACW 
FACW 
FACW
OBL 
FACW 
FAC 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators:. ________ _ 
Hydrophytic vegetation: Yes X No __ . Basis: Most abundant plants are rated FACW 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No.....:.;X=---_ 
Mottled: Yes __ ; No X . Mottle color: ______ ..... ; Matrix color:-::;1;.;:O;..:Y:..=R:,::.=.3:..=/2=--___ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 

Hydric soils: Yes X No __ . Basis: Low soil chroma and saturation to near surface 

Hvdrology 
Inundated: Yes __ ; NoX-. Depthofstandingwater: _______________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:---:;O-= .. 3:;....:i=n~ch::.;es=_ _________ _ 
Ofu~ind~mors: ___________________________________________ __ 

Wetland hydrology: Yes X ; No __ . Basis: Soils saturated to near surface 
Atypical situation: Yes __ ; NoX-. 

Normal Circumstances: Yes X No __ . 
Wetland Determination: Wetland._----o:X:.:-_______ ; Nonwet1and~ ________ _ 

cOmmems: _________________________________ ~~------_-----

Determinedby:~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse VaDey 
State: PA County: Greene Legal Description: Township: Range:. __ _ 
Date: July 20. 2001 Plot No.: Wetland No R-S Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 

Indicator 
Status Species 

Indicator 
Status 

Herbs 
1. 7. Impatiens capensis 
2. 8. Carex prasina 
3. 9. Poa trivialis 
Saplings/shrubs 10. Cardomine rotundifolia 
4. Acer negundo FAC+ 11. Leersia virginica 
5. Lindera benzoin FACW- 12. Pileapumila 
6. 13. 

FACW 
OBL 
FACW 
OBL 
FACW 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators:, ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Dominant plants are rated FACW or OBL 

Soil 
Series and phase: Fluvaguents. loamy On hydric soils list? Yes_ No-=..X=--_ 
Mottled: Yes __ ; No X . Mottle color: ; Matrix color:~N..:.:3::;.:../ ______ _ 
Gleyed: Y es~; No __ o Other indicators:-=s=at.:.:u:.:.ra.=t.:.:i.=.:on::....:.:to~De=a=r...:::s:.::u.::..:rf:=a=ce:..-________ _ 
Hydric soils: Yes~; No __ o Basis: Soil color, e1eyed, saturation to near surface 

Hydrology 
Inundated: Yes __ ; No X . Depth of standing water: ______________ _ 
Saturated soils: Yes X ; No __ o Depth to saturated soil:,----!!0:.::!.S~-~3.£lin=:c~h~es~ ________ _ 
Oiliermdicators: _______________________________________ __ 

Wetland hydrology: Yes X ; No __ o Basis: Soils saturated to near surface 
Atypical situation: Yes __ ; No~X~_ 

Normal Circumstances: Yes-X- No __ o 

Wetland Determination: WetIand,_.:..X=----________ ; Nonwetland, _________ _ 
Commems: ______________________________ ~-------------

Determined bY:/~f 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Refuse VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No R-6 Section: ________ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
lli§ 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Carex prasina 
8. Impatiens capensis 
9. Poa triviaJis 
10. Pilea pumila 
11. Leersia virginica 
12. 
13. 

Indicator 
Status 

OBL 
FACW 
FACW 
FACW 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators:, ________ _ 
Hydrophytic vegetation: Yes~; No __ o Basis: AU common plants are rated OBL or FACW . 

Series and phase: Dormont-CuUeoka silt loams On hydric soils list? Y es__ No~X=-_ 
Mottled: Yes __ ; No X 0 Mottle color: _______ :; Matrix color:-=5YR;..::..:.:...4~/..=.1 ____ _ 
Gleyed: Yes __ ; No X 0 Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis: Low chroma, saturation to near surface 

Hydroloa,y 
Inundated: Yes __ ; NoX-. Depth of standing water:, ______________ _ 
Saturated soils: Yes X No __ . Depth to saturated soil:,~O:.....:-3~in~ch~e==.l::ls~ ________ _ 
Other indicators: _____________________________ _ 
Wetland hydrology: Yes X ; No __ o Basis:,...!:S!.!!a~tu!!.lra~ted~so~ils!2_ ___________ _ 
Atypical situation: Yes __ ; NoX-. 

Nonnal Circumstances: YesX- No __ . 
Wetland Determination: Wetland._.::.::X=--_______ ; Nonwetland. _________ _ 
Conmnems: ______________________________________________________________ __ 

Determined by:~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con so) Pennsylvania Coal Company Number: Name: Bailey Mine Refuse Valley 
State: PA COWlty: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No. R-7 Section:, ________ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Impatiens capensis 
8. Poa triviaJis 
9. Carex prasina 
10 Pilea pumi/a 
11. Laportea canadensis 
12. Cryptotaenia canadensis 
13. 

Indicator 
Status 

FACW 
FACW 
OBL 
FACW 
FAC 
FAC 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: dominant ve:Ketation is FACW or OBL 

Series and phase: Dormont-CuDeoka silt loams On hydric soils list? Yes __ ; NoX-. 
Mottled: Yes __ ; NoX-.. Mottled color: _______ ,; Matrix color: __ S;.;;,P.=B;;...:S::.:.,/.;.l ____ _ 
Gleyed: Yes X ; No __ o Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ o Basis: __ G=-I=e ..... yed=,o..;;::sa=t.:;.::u=-ra-=t.:;.::ed~s:=o.-,,;.iI __________ _ 

HydrolollY 
Inundated: Yes __ ; No X 0 Depthofstandingwater: ______________ _ 
Saturated soils: Yes X ; No __ o Depth to saturated soil:-:;O:.---:2=-1="o:..::c=.,hes=-________ _ 
Otherindicators: _________________________________________ __ 

Wetland hydrology: Yes X ; No __ . Basis: Soils saturated to surface or near-surface 
Atypical situation: Yes __ ; No X 

Normal Circumstances: YesX-.. No __ . 
Wetland Determination: Wetland X ; Nonwetland. __________ _ 
Comments: Typical headwater seep wetlaDd 

Determined by: ~/n 



APPENDIXB 

Data Forms and Photographs of the Jurisdictional Wetlands of the Proposed Bailey Mine Slurry Valley 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. lOOI Plot No.: Wetland No S-1 Section: _______ _ 

V e~etation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplin2s/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Typha loti/olio 
8. Carex lurida 
9. Carex vulpinoidea 
10. Agrimonio parvijlora 
11. Carex granularis 
12. Carex frankii 
13. 

Indicator 
Status 

OBL 
OBL 
OBL 
FACW 
FACW+ 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are all rated FACW to OBL • 

Series and phase: Fluvaguents. loamy On hydric soils list? Yes__ No--=.:X=--_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color:----=N~5:.:./ _____ _ 
Gleyed: Yes __ ; No X _ Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:-=L=o~iW.:._...:.:ch~ro~m=a:=.;r.._=sa=t.:.::u:.::.ra-=t=io~n=__ __________ _ 

Hydrology 
Inundated: Yes __ ; No X 0 Depth of stancling water: ______________ _ 
Saturated soils: Yes X ; No __ o Depth to saturated soiI:-=I~-4..;;;..:;::in;.o::;c=hes=_ _______ _ 
Ofu~mrucators: _____________________________________ __ 

Wetland hydrology: Yes X 
Atypical situation: Yes X 

; No___ Basis:,~sa==tu=~~re=d~m==i~=_ _______________ ____ 
; No __ . 

Nonna] Circumstances: Yes_ NoX-. 
Wetland Determination: Wetland X ; Nonwetland ___________ __ 
Comments: This wetland appears to have resulted from adjacent railroad construction . 

Determinedby:~$~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant · Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slum VaDey State: PA County: Greene Legal Description; Township: Range: __ _ Date: July 20. 2001 Plot No.: Wetland No S-2 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 ifonly 1 or 2 layers)]. Indicate species with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
SaplingsLshrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Typha latifolia 
8. Carex scoparia 
9. Poa trivialis 
10. Mentha spicata 
11. Impatiens capensis 
12. Agrimonia parviflora 
13. 

Indicator 
Status 

OBL 
FACW 
FACW 
FACW+ 
FACW 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators:. ________ _ Hydrophytic vegetation: Yes~; No __ . Basis: T. Latifolia (OBL) totally dominated 

Soil 
Series and phase: Fluvaguents. loamy On hydric soils list? Yes__ No-=X~_ Mottled: Yes __ ; No X . Mottle co!or:, _______ ; Matrix color:,---:N~S/~ _____ _ Gleyed: Yes __ ; No X . Other indicators: __________________ _ Hydric soils: Yes X ; No __ . Basis:-=L~o~w!_c::.:h::.:ro_=m:.:::!a~. =:sa=tu:,:.:ra::t:::io::,::n ____________ _ 

Hydrolo~ 
Inundated: Yes X No __ . Depth of standing water:--=u~p....::to:=.....=.3..::in::.;:c:=h:.::es:::._ ________ _ Saturated soils: Yes~X=---_,; No __ . Depth to saturated soil:....;+..:::3:...:t:x.o-=-3~in!.=.ch~es~ _______ _ Other indicators: _____________________________ _ 
Wetland hydrology: Yes X ; No __ . Basis: saturated soils and an area of inundation Atypical situation: Yes __ ; No~. 

Normal Circumstances: Yes~ No __ o 

Wetland Detennination: Wetland._.:.:X:...-________ ; NonwetIand ________ _ Cornments: _______________________________ . 

DetemDnedby:~~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: Julv 20, 2001 Plot No.: Wetland No S-3 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Glyceria striata 
2. 8. Lee~v~nka 
3. 9. PoamwUdu 
Saplings/shrubs 10. Impatiens cllpensis 
4. 11. Ca,ex lurido 
5. 12. Carexf,ankii 
6. 13. Polygonum sagittatum 

Indicator 
Status 

OBL 
FACW 
FACW 
FACW 
OBL 
OBL 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: YesX-; No __ . Basis: Dominant plants are aU rated FACW to OBL • 

Soil 
Series and phase:--=F-=lu;;;;..;v-=a~g=-ue __ n=t~s,...::.lo=a=m;;;,.;y'---------- On hydric soils list? Yes__ No----=.;X=--_ 
Mottled: Yes X ; No __ . Mottle color: 5YR 5/6 ; Matrix color:..;::5;.;:..N.;.:../ ______ _ 
Gleyed: Yes X ; No __ . Other indicators:, ___________________ _ 
Hydric soils: Yes X ; No __ o Basis: ... I-.:.::le:::.,J.y..:;.ed=-________________ _ 

Hydrology 
Inundated: Yes __ ; No 
Saturated soils: YesX-; 

X . Depth of standing water: ______________ _ 
No __ . Depth to satw"ated soil:...::O:...,-4.:......:,:in:,:c=b.:::es"--_______ _ 

Other indicators: _____________________________ _ 

Wetland hydrology: Yes X 
Atypical situation: Yes __ ; 

; No __ . Basis:,-=sa=tu.:.:.=.ra.=.:.::ted=-=so::..::;:::ils=--___________ _ 
NoX-. 

NonnaI Circumstances: Yes-X...... No __ . 
Wetland Detennination: WetIand'--.:.::X=--________ ; NonwetIand __________ _ 
Co~ms: ________________________________ ~----~-----------. 

Determined bY:~~ 



DATA FORM I 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Conso) Pennsylvania Coal Company Number: Name: Bailey Mine Slum Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-4 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 

Indicator 
Status Species 

Herbs 
7. Glyceria striata 
8. Typha latifolia 
9. Poa trivia/is 

Saplings/shrubs 10. Onoclea sensibilis 
4. 11. Aster puniceus 
5. 12. Cara lurid a 
6. 13. Cara laevivaginata 

Indicator 
Status 

OBL 
OBL 
FACW 
FACW 
OBL 
OBL 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: YesX-; No __ . Basis: Dominant plants are aU rated FACW to OBL . 

Soil 
Series and phase: Fluvaguents. loamy On hydric soils list? Yes_ No-=X_ 
Mottled: Yes X ; No __ . Mottle color: 5YR 5/6 ; Matrix color:,-.:I:..;:O~Y:..:;R=_=_=512:.=._ ____ _ 
Gleyed: Yes __ ; No X . Other indicators:, __________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low chroma, mottles. saturation 

Hydrology 
Inundated: Yes X No __ . Depth of standing water:--=u:.a::p~t:::::.o~l..:.i::.;nc=h=-----------
Saturated soils: Yes . ...::,X=--_; No __ . Depth to saturated soil:.-;+-=1"'-'=t=o....;-3=--==in:.::c=h=es~ _______ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: saturated soils and an some inundation 
Atypical situation: Yes __ ; No...::,X=---_ 

Nanna! Circumstances: YesX- No __ . 
Wetland Determination: Wetland__....:.:X:--________ ; Nonwetland __________ _ 
Commems: ____________________________________ ~----------------

Determined bY:)~) 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con so) Pennsylvania Coal Company Number: Name: Bailey Mine Slum Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-5 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. G/yceria striata 
8. Bidens frondosa 
9. Cardamine rotundifolia 
10. Poa trivill/is 
11. Carex frankii 
12. 
13. 

Indicator 
Status 

OBL 
FACW 
OBL 
FACW 
OBL 

0/0 of species that are OBL, F ACW, and/or FAC: 100 . Other indicators: _________ , 
Hydrophytic vegetation: Yes~; No __ . Basis: Sparsely veeetated by FACW and OBL plants. 

Soil 
Series and phase: Fluvaguents. loamy On hydric soils list? Yes__ No--=.::X::...-_ 
Mottled: YesX-.; No __ o Mottle color:...;=S;..=:Yo=R;::...;S;;;.;.I=.,8 ___ ; Matrix color:,---=I=O;..=:Y:..:;R-=-s\~l ____ _ 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis: Low chroma. mottles. saturation 

Hydrology 
Inundated: Yes X ; No___ Depth of standing water:,---'=u.p;...;:t;.;::;.o--:4:...;:i=D ... ch=.e=s ___________ _ 
Saturated soils: YesX-.; No __ . Depth to saturated soil:...;+-.:4:...;:t:.:::;o_-...:,.4...::in::.;c=h:.;:es=-_______ _ 
Other indicators: _________________ -------------
Wetland hydrology: Yes X ; No __ . Basis: saturated soils and aD area of inundation 
Atypical situation: Yes __ ; NoX-.. 

Nonna1 Circumstances: Yes~ No __ . 
Wetland Detennination: Wetland ___ .;;;X:--________ ; Nonwetland. ________ _ 
Commems:, __________________________________________________ __ 

Determined by: fo~)1 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range:, __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-6 Section: _______ _ 

Ve~etation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or knO\VIl physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Polygonum hydropiperoides 
2. 8. Carexfranku 
3. 9. Poa triviaJis 
Saplin~slshrubs 10. Impatiens capensis 
4. 11. Leersia oryzoides 
5. 12. Carex vulpinoidea 
6. 13. Bidens frondosa 

Indicator 
Status 

OBL 
OBL 
FACW 
FACW 
OBL 
OBL 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Dominant plants are all rated FACW to OBL . 

Soil 
Series and phase: Fluvaguents. loamy On hydric soils list? Yes__ No~X=--_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color:~N:..:.:5~/ _____ _ 
Gleyed: Yes X ; No __ . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis: ..... G=-:I-.ey~ed:=.=.L • .:::;;::sa;:.:::t=-ura=-=ti=·o:.=n ___ - _________ _ 

Hydrology 
Inundated: Yes __ ; NoX . Depthofstandingwater: _____________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:....;O;....:t=oo.::3;...:i=n,:.:ch::.::e5:=--_______ _ 
Oth~indicators:, __________________________________ __ 

Wetland hydrology: Yes X ; No __ . Basis:...::;:s=a.:.:tu:.:,ra,:,t=:,::ed:.:..::s:::=;o,:=:ils=::..-____________ _ 
Atypical situation: Yes __ ; NoX-. 

Nonna! Circumstances: Yes,..:.X=--_ No __ _ 
Wetland Detennination: Wet1and,_..:.:X~ ________ ; Nonwetland. _________ _ 
Comments: _______________________________ _ 

Determmedbr-~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-7 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Leersia virginica 
2. 8. Bidensjrondosa 
3. 9. Poa trivialis 
Saplings/shrubs 10. Impatiens capensis 
4. 11. Glyceria striata 
5. 12. Pileapumi/a 
6. 13 ° Carex vulpinoidea 

Indicator 
Status 

FACW 
FACW 
FACW 
FACW 
OBL 
FACW 
OBL 

% ofspecies that are OBL, FACW, and/or FAC: 100 ° Other indicators:, ________ _ 
Hydrophytic vegetation: Yes~; No __ o Basis: Dominant plants are all rated FACW to OBL • 

Soil 
Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No---:=,jX __ 
Mottled: Yes __ ; No X ° Mottle color: _______ ; Matrix color:----:N~4/'___ _____ _ 
Oleyed: Yes X ; No __ o Other indicators:. __________________ _ 
Hydric soils: Yes X ; No __ o Basis:...::G==..lI=.eY,.t.;:!ed~, ~sa~tu:.!!£.!ra~t~ed~ _____________ _ 

Hydrology 
Inundated: Yes X No __ . Depth of standing water:~u~p:....:!t~o~l:...:i~n:ch:::.:es~---------
Satmated soils: Yes,...:X=--_; No __ . Depth to saturated soil:.-:+:...:!!lwt~o:..:;-='_3~in!!.:!c!:!:h~es~ _______ _ 
Other indicators:, _____________________________ _ 

Wetland hydrology: Yes X ; No __ o Basis: saturated soils and very minor inundation 
Atypical situation: Yes __ ; No~o 

Nonnal Circumstances: Yes_ No~o 
Wetland Determination: Wet1and,_.:.:X~ ________ ; Nonwetland, ________ _ 

COmments: Very heavily impacted by cattle 

Determined by:,k~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Valley 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20,2001 Plot No.: Wetland No S-8 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. Fraxinus americana 
5. 
6. 

Indicator 
Status 

FACU 

Species 
Herbs 
7. Poa trivialis 
8. PUea pumila 
9. Impatiens capensis 
10. Leersia virginica 
11. Polygonum hydropiperoides 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
FACW 
OBL 

% of species that are OBL, FACW, and/or FAC: 83 _ Other indicators:, ________ _ 
Hydrophytic vegetation: YesX-; No __ . Basis: Dominant herbs are aU rated FACW or OBL; 
only a few saplings ofF. Americana • 

Series and phase: Fluvaguents, loamy On hydric soils list? Yes__ No--=X=--_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color:----=I=O...::Y=-=R~412:.::...._ ___ _ 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:....:L:::::.::o~w:...=.:ch::::.:ro:..:::.=m=a::L,.:::sa=.:t::.=u..:..:ra=.:ti~·o;:;,:n=___ __________ _ 

Hydrolo~ 
Inundated: Yes __ ; No___ Depth of standing water: ______________ _ 
Saturated soils: Yes X ; No___ Depth to saturated soil:~0:.....:t~o~3:.....:i~n~ch~es~ ________ _ 
Othermdicato~:,_.... ____________________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:...:::s=atu.:.=.:.ra=.:::te::.:d:...:::so~ils:::..-____________ _ 
Atypical situation: Yes __ ; No.._X ___ _ 

Normal Circumstances: Yes~ No __ _ 
Wetland Determination: Wetland._~X~ ________ ; NonwetIand ____________ _ 

Comments: Spring - seep area 



DATA FOR.\11 
WETL.AND DETE~~ATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Comoany Number: Name: Bailey Mine Slurry VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-9 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Poa trivialis 
8. Pilea pumila 
9. Leersia virginica 
10. Polygonum hydrop;peroides 
11. Onoclea sensibilis 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
OBL 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators:, ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are all rated FACW to OBL • 

Soil 
Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No~X=--_ 
Mottled: Yes X ; No __ . Mottle color: 2.SYR 4/8 ; Matrix color:,A:10~Y~R~5::..::/l~ ____ _ 
Gleyed: Yes __ ; No X . Other indicators:, __________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low chroma. mottles. saturation 

HydrololD' 
Inundated: Yes __ ; No X . Depthofstandingwater:, ______________ _ 
Saturated soils: Yes X No __ . Depth to saturated soil:,-:;O:...::t:;:::o;.,:3....:i:.=D.:::.:ch::.,:es=-_______ _ 
Other indicators:, _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:,...!:i!sa=t.!.!:u~ra~t=ed~so~iJs::=__ ___________ _ 
Atypical situation: Yes __ ; No~. 

Normal Circumstances: Yes~ No __ . 
Wetland Determination: Wetland._.::.:X=--________ ; Nonwetland. ________ _ 
COmmems:, _____________________________________ ~-------------------

Determined by: ~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailev Mine Slum VaDey 
State: PA County: Greene Legal Description: Township: Range:, __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-10 Section: _______ _ 

Veaetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Glyeeritz striata 
2. 8. Carex lurida 
3. 9. Poa triviaJis 
SapIingstshrubs 10. Juneus effusus 
4. 11. Pilea pumila 
5. 12. Carex vulpinoidea 
6. 13. Carex stipata 

Indicator 
Status 

OBL 
OBL 
FACW 
FACW+ 
FACW 
OBL 
OBL 

% of species that are OBL, FACW, and/or FAC: 100 . Other indicators: _________ , 
Hydropbytic vegetation: Yes~; No __ . Basis: Dominant plants are aD rated FACW to OBL • 

Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No~X=---_ 
Mottled: Yes X ; No __ . Mottle color: 10YR 5/6 ; Matrix color: ___ I~O~Y~R:.:..=5/:..:1 ______ _ 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:,-=L=:.::o=:..:w~c.::.h.:..:ro:::.::m:::.:a:::.:l,L..:m::.o=.:tt=l:.:es:::::.._. __________ _ 

Hydrology 
Inundated: Yes __ ; No~o Depth of standing water: ________________ _ 
Saturated soils: Yes~; No __ . Depth to saturated soil:~O:......!t~o~6::...:i=n~ch~es~ _______ _ 
~h~indicato~: ____________________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:...:::s=at.:,:u:.:,ra.=t.::.::ed:.=..::so:.=.:,:iis=-____________ _ 
Atypical situation: Yes_"_; No~. 

Normal Circumstances: Yes~ No __ o 
Wetland Determination: Wetland._.:.:X:....-_________ ; Nonwetland __________ _ 
COmments: _____________________ ~--------__ 

Determinedby:~~ 



DATA FORM: 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry VaHey 
State: PA County: Greene Legal Description: Township: Range:, __ _ 
Date: JulY 20, 2001 Plot No.: Wetland No S-11 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Indicator 
Species Status Species 

Trees Herbs 
1. 7. Carex frankii 
2. 8. Bromus inermis 
3. 9. Glyceria striata 
Saplings/shrubs 10. Poa triviaJis 
4. 11. Carex vulpinoidea 
5. 12. Carex stipata 
6. 13. Mentha piperita 

Indicator 
Status 

OBL 
UPL 
OBL 
FACW 
OBL 
OBL 
FACW+ 

% of species that are OBL, FACW, and/or FAC: 86 . Other indicators:, __________ , 
Hydrophytic vegetation: YesX-; No __ . Basis: Most plants are aU rated FACW to OBL; B. 
innermis is an invader from adjacent pasture. 

Soil 
Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No--=:.;X::.-.._ 
Mottled: Yes X ; No __ . Mottle color:, _______ ,; Matrix color:----::N::...!.5=1 ______ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis:..:L=.:o~w.:.......:.:ch=.:r~o:.:::m~a~,_:lm=.::o~tt:.:.:l:::es=::...._ __________ _ 

Hydro 10 iY 
Inundated: Yes __ ; No~. Depth of standing water: _____________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:...!:3~t=:::!o~6:=....1:=·nl.Zc=.:he=s=--_______ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: saturated soils; soil colors 
Atypical situation: Yes __ ; No ...... X ___ _ 

Normal Circumstances: Yes__ No X 
Wetland Detennination: Wetland,_..;.;X __________ ; Nonwetland ___________ _ 

Comments: Area heavily impacted by cattle 

Detenninedby:~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry Va Dey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-12 Section:, _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Poa triviaJis 
8. Polygonum hydropiperoides 
9. Bromus inermis 
10. Carexfrankii 
11. Polygonum cespitosum 
12. 
13. 

Indicator 
Status 

FACW 
OBL 
UPL 
OBL 
FACU-

% of species that are OBL, FACW, and/or FAC: 60 • Other indicators: _________ , 
Hydrophytic vegetation: Yes~; No __ o Basis: p. triviaJis CFACWl was the total dominant 

Soil 
Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No-=X_ 
Mottled: Yes X ; No __ . Mottle color: 10YR 5/6 ; Matrix color:--=1 ..... 0Y ..... R--......S ...... /l ______ _ 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ o Basis:,-=L=.:o~w~ch::.:ro:.=.=m=.::a:.:ll,l..::m=_o~tt:.=l=es::r.._ __________ _ 

Hvdrology 
Inundated: Yes __ ; No __ o Depth of standing water:, ______________ _ 
Saturated soils: YesX-; No __ . Depth to saturated soil:~O:..:t=o.....:4~in:.::c::::h~es~ _______ _ 
Other indicators: _____________________________ _ 
Wetland hydrology: Yes X ; No_" _0 Basis:-=sa=.:.:tD::,:ra.::.:.:ted:.=...:so::.=,::ils=--___________ _ 
Atypical situation: Yes __ ; NoX-. 

Normal Circumstances: YesA-..... No __ . 
Wetland Determination: Wetland X ; Nonwetland __________ _ 
Comments: SpriDe-seep area heavily impacted by cattle • 

Determinedby:~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Conso' Pennsvlvania Coal Company Number: Name: Bailey Mine Slurry VaDey 
State: PA County: Greene Legal Description: To\\tmbip: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-13 Section:, _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 ifonly 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Poa triviolis 
8. Bromus inermis 
9. Eleocharis sp. 
10. Carex frankii 
11. PhaJaris arundinacea 
12. Polygonum hydropiperoides 
13. 

Indicator 
Status 

FACW 
UPL 
OBL? 
OBL 
FACW 
OBL 

% of species that are OBL, FACW, and/or FAC: 83 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: All plants are all rated FACW to OBL except for 
B. inermis which invaded from adjacent heavily erazed meadow. 

Sgjl 
Series and phase: Dormont-Culleoka silt loam 
Mottled: Yes X ; No __ . Mottle color: 2.5YR 4/8 

On hydric soils list? Yes__ No---=-:X:o:-_ 
; Matrix color:....::l:.=O...;::.Y..::;,;R:..::5~/.:..I ____ _ 

Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:...::L~o~w.:......=.lch~r:..:::o;.::m:.::a~, .:::m=.:::o~tt~les=_ ___________ _ 

Hydrology 
Inundated: Yes X No __ . Depth of standing water:--=u~p:..::t:¥.o~l~i:.nc=hi:...--------__ 
Saturated soils: Y es~X=---_:; No __ . Depth to saturated soiI:.....:+~I_=t~o..:::3~i=-nc=h~es~ _______ _ 
Ofu~mrucato~: ____________________________________________________________________________________________ __ 

Wetland hydrology: Yes X ; No __ . Basis: saturated soils and an area of inundation 
Atypical situation: Yes X ; No __ o 

NonnaI Circumstances: Yes__ No~. 
Wetland Detennination: Wetland X ; Nonwetland'-______________ _ 
COmments: This wetland is the remnants of a partially drained manmade pond . 

DetermDledby: ~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slum VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: Julv 20, 2001 Plot No.: Wetland No S-14 Section: _______ _ 

Velletation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

~ 
7. Carex vuJpinoidea 
8. Carexfrankii 
9. Juncus effusus 
10. Eupatorium perfoliatum 
11. Bromus inermis 
12. Polygonum hydropiperoides 
13. 

Indicator 
Status 

OBL 
OBL 
FACW+ 
FACW+ 
UPL 
OBL 

% of species that are OBL, FACW, and/or FAC: 83 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are aD rated FACW to OBL; B. 
inermis is 3n invader from adjacent pasture • 

Series and phase: Dormont-CuDeoka silt loams On hydric soils list? Yes__ No---.:X=--_ 
Mottled: Yes~; No __ . Mottle color:,-=5~Y:..:R~5/:..:::1 ____ ; Matrix color:--:l::..;:O~Y:..:R=5;;.:..o/1=----___ _ 
Gleyed: Yes __ ;No X . Otherindicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:-=L=o:;.:.w:....:.:ch=r~o;.::m=a:.1o,_=m::..:o=tt=l=es::...._ __________ _ 

Hydrology 
Inundated: Yes_; No X . Depthofstandingwater: ______________ _ 
Saturated soils: Yes~; No __ . Depth to saturated soil:-'=0:...-_4~in:.::c=h.::es::...._ _______ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:..,::::S8=t:::,::u:.:,ra.=t=ed:=..,:s=o=ils=-___________ _ 
Atypical situation: Yes __ ; No~. 

Normal Circumstances: Yes~ No __ . 
Wetland Determination: Wet1and._..::.:X~ ________ ; Nonwetland. ________ _ 
Comments: Area is heavily impacted by cattle . 

~emrined by. i$dfL~} 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20. 2001 Plot No.: Wetland No S-15 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Bidens frondosa 
8. Poa trivialis 
9. Polygonum hydropiperoides 
10. Echinochloa crus-galli 
11. Bromus inennis 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
OBL 
FACU 
UPL 

% of species that are OBL, FACW, and/or FAC:~. Other indicators:, ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are aD rated FACW to OBL • 

Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No~X=--_ 
Mottled: Yes X ; No __ . Mottle color: ____ 7 ........ 5:::;..;:Y~6/..;:;.6 ____ :; Matrix color: 10YR 6/2 
Gleyed: Yes __ ; No X . Other indicators:, __________________ _ 
Hydric soils: Yes X ; No __ . Basis:-=L;;.;:o __ :w __ c=h;;,;;ro-=-=m=a~. -=m=o~tt=les~ ___________ _ 

Hvdrology 
Inundated: Yes __ ; No X . Depth of standing water: ______________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:-=O;...;t=o--=4~i=_nc=h=es~ _______ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:,-=s=at.:.::u:.:.ra.::.t~ed:.:...:::so~i~Is~ ___________ _ 
Atypical situation: Yes __ ; No-X-. 

Normal Circumstances: Y es~ No __ . 
Wetland Detennination: Wetland._..:.:X~ _______ _ 
Cotmnents: Area is ve cattle- little v 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Con sol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry VaHey 
State: PA County: Greene Legal Description: Township: Range:, __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-16 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only I or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Pilea pumila 
8. Leersia virginica 
9. Poa trivialis 
10. Polygonum cespitosum 
11. 
12. 
13. 

Indicator 
Status 

FACW 
FACW 
FACW 
FACU-

% of species that are OBL, FACW, and/or FAC: 75 . Other indicators:, ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are rated FACW 

Series and phase: Dormont-Culleoka silt loams On hydric soils list? Yes___ No-.=.;X=--_ 
Mottled: Yes X ; No __ . Mottle color:-=SY:..=R:..4.:.:.~.:.6 ___ ; Matrix color: ____ l~0:..::YR::...:.:...:.6/:...::1=__ ___ _ 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:,..:!!L~o~w~ch~r~o~m~a~, ~m~o2.tt=les~ ___________ _ 

HvdroloflY 
Inundated: Yes __ ; No X . Depth of standing water:, _________________ _ 
Saturated soils: Yes~; No __ . Depth to saturated soil:,...::O~-....::3~in::.c=h=es~ __________ _ 
Otherinmcators:, _________________________________________________________ __ 

Wetland hydrology: Yes X 
Atypical situation: Yes __ ; 

; No ___ . B~is:,~g=t~u~m:t=e~d~s~o~im~ _________________ _ 
NoX-. 

Nonnal Circumstances: Yes~ No __ . 
Wetland Determination: Wetland X ; Nonwetland, _________ _ 
Comments: Area is so heavily impacted by cattle that few plants survive . 

Determined by: ~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slurry VaHey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20,2001 Plot No.: Wetland No S-17 Section: _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplinis/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Mentha piperita 
8. BI'omus inermis 
9. Agrominia parvijlol'a 
10. Cal'ex vuJpinoidea 
11. Polygonum hydl'opiperoides 
12. 
13. 

Indicator 
Status 

FACW+ 
UPL 
FACW 
OBL 
OBL 

% of species that are OBL, FACW, and/or FAC: 80 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Dominant plants are rated F ACW to OBL 
except for B, inermis which invaded from adjacent pasture • 

Soil 
Series and phase: DQrmont-Culleoka silt loam On hydric soils list? Yes__ No---:,:X=--_ 
Mottled: Yes X ; No __ . Mottle color: 7.5YR 5/8 ; Matrix color:---=:;1.:;.OY=.=.;:R:...;;5 ...... /l=--___ _ 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:-=L::.;:;o __ w.:.....=ch=.::r;,,;;;o=m=a~,_=m=o:..::;.tt=les=_ __________ _ 

Hydrology 
Inundated: Yes __ ; No X . Depthofstandingwater: _____________ _ 
Saturated soils: Yes X ; No __ . Depth to saturated soil:--=0;...::t=o;...::4~i=.nc=h:.;::es=_ ________ _ 
Oili~indicmors: ___________________________________________________ __ 

Wetland hydrology: Yes X ; No __ . Basis:...:::i:sa=t::.:u~ra=t::e=d...:::i:so~I:!!:I·Is~ ___________ _ 
Atypical situation: Yes~ No~. 

Nonnal Circumstances: Yes X No __ . 
Wetland Detennination: Wetland:-.-.:X=--________ ; Nonwetland, _________ _ 
Comments: Area impacted by cattle 

Determined bY:,~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Conso) Pennsylvania Coal Company Number: Name: Bailey Mine Slum Vaney 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-18 Section:, _______ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Polygonum hydropiperoides 
8. Bromus inermis 
9. ClUex frankii 
10. Veronica tl1IU!ricana 
II. Juncus effusus 
12. Carex vuJpinoidea 
13. 

Indicator 
Status 

OBL 
UPL 
OBL 
OBL 
FACW+ 
OBL 

% of species that are OBL, FACW, and/or FAC: 83 . Other indicators:, ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are all rated FACW to OBL, 
exceptin& B. inermis which invaded from adjacent pasture. 

Soil 
Series and phase: Dormont-Culleoka silt loam On hydric soils list? Yes__ No---=..X=---_ 
Mottled: Yes __ ; No X . Mottle color: _______ ; Matrix color: 10YR 5/1 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:~L:::=.!o::..!.w!.....::cb=.:ro~m~a~,~sa:.:tu~ra:.:t.:::io~ni....._ __________ _ 

Hydrology 
Inundated: Yes __ ; NoX-. Depth of standing water:, _______________ _ 
Saturated soils: YesX-; No __ o Depth to saturated soil:,~O~t~o..;;;:4....1.in~c!!:::.=h~es~ ________ _ 
Other indicators: _____________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis:~sa~tu~ra=t::ed~s~ol~·Is~ ____________ _ 
Atypical situation: Yes __ ; NoX-. 

Normal Circumstances: Yes-X-. No __ . 
Wetland Determination: Wetland,_.::.:X=--________ ; Nonwetland. ________ _ 

Comments: Area impacted by cattle grazin& 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company Number: Name: Bailey Mine Slum VaDey 
State: PA County: Greene Legal Description: Township: Range: __ _ 
Date: July 20, 2001 Plot No.: Wetland No S-19 Section: _______ _ 

Vesetation [list the three dominant species in each vegetation layer (5 ifonly I or 2layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 
Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Carex vuJpinoidea 
8. Bromus inennis 
9. Scirpus cyperinus 
10. Carex !ranldi 
11. Agrimonia parvijlora 
12. 
13. 

Indicator 
Status 

OBL 
UPL 
FACW+ 
OBL . 
FACW 

% of species that are OBL, FACW, and/or FAC: 80 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes~; No __ . Basis: Dominant plants are rated FACW to OBL, 
except for B. inermis which invaded from adjacent pastore. 

Soil 
Series and phase: Dormont-CuDeoka silt loam On hydric soils list? Yes__ No--=:.;X=--_ 
Mottled: Yes X ; No __ . Mottle color: 7.SYR 4/6 ; Matrix color: 10YR 6/1 
Gleyed: Yes __ ; No X . Other indicators: __________________ _ 
Hydric soils: Yes X ; No __ . Basis:,-=L:.::o::..:.w~ch:.:~:...:o=m=a;:.:L,_=m:.::o=tt.:.::l=es:....._ __________ _ 

HydroloiY 
Inundated: Yes __ ; No X . Depthofstandingwater: ______________ _ 
Saturated soils: Yes X No __ . Depth to saturated soil:....::l:...-_4=-:.::in::.:c::=h=es~ _______ _ 
Ofu~mruc&ors: _____________________________________ ___ 

Wetland hydrology: Yes X ; No __ . Basis:~sa~t~u~ra.:.t~ed:=...::so~ilsL_ ______________ _ 
Atypical situation: Yes __ ; No-=X::::..-..._ 

Normal Circumstances: Yes~ No __ . 
Wetland Determination: Wetland ___ -=-=X _________ ; Nonwetland __________ _ 
Comments: Area is impacted by cattle . 

DetermIDed by: ~Ld~ 



APPENDIXC 

Data Forms and Photographs of the Subsidence Created Rocky RlID Wetland A 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company_ Number: Name: Bailey MiDe Mitiaation 
State: PA County: Washinaton Legal Description: Township: Range: __ _ 
Date: October I. 1001 Plot No.: RockY Run Subsidence Wetland A Section:-:l=---____ _ 

Ve~etation [list the three dominant species in each vegetation layer (5 if only 1 Of 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Pha/1Uis arundinacea 
8. Polygonum sagittatum 
9. Eragrostis hypnoides 
10. Polygonum hydl'Opiperoides 
12. Dichanthelium clandestinum 
13. Agrinwnia parvijlora 
14. Scirpus tabemaemontani 

Indicator 
Status 

FACW 
OBL 
OBL 
OBL 
FAC+ 
FACW 
OBL 

% ofspecies that are OBL, FACW, and/or FAC: 100 _ Other indicators: ________ _ 
Hydrophytic vegetation: YesX-; No___ Basis: Dominant taxon is FACW; next three most 
abundant are OBL. 

Soil 
Series and phase: Newark Silt Loam On hydric soils list? Yes __ ; NoX-. 
Mottled: Yes X ; No __ . Mottled color: 2.SYR 4/8 ; Matrix color:.........:.N.:.;:S~/ _______ _ 
Gleyed: Yes __ ; No X . Other indicators:--:o;r..;;oo-.ot;:;...c;:;,::h=a=n=D::.;:;eo.;;.,l ;;r;,;:sta=in;;.:in;:;::..j£___.---------
Hydric soils: Yes X ; No___ Basis: Low matrix color. mottles. root channel stainine 

Hydrology 
Inundated: Yes X ; No___ Depth of standing water: Portions of areas dominated by Pha/aris 
Arundinacea were up to 4-6 inches deep. Saturated soils: YesX-; No __ Depth to saturated soil: 0-6 
inches Other indicators: Soil indicators listed above 
Wetland hydrology: YesX-; No ___ Basis: Several visits throu£hout the season indicate almost 
constant inundation levels Atypical situation: Yes X No __ _ 

Normal Circumstances: Y es__ No~X=--_ 
Wetland Determination: Wetland X ; Nonwetland _________ _ 
Comments: This is a portion ofa new wetland created from mine subsidence 

DeternDnedby: ~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company. Number: Name: Bail@! Mine Mitilation 
State: PA County: Washington Legal Description: Township: Range: __ _ 
Date: October I. 2001 Plot No.: Rocky Run Subsidence Wetland A Section:--=3 ____ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. Ludwigia polustris 
8. Mimulus ringens 
9 _ Eragrostis hypnoides 
10. Polygonum hydropiperoides 
11_ Cyperus strigosus 
12. Leersia virginica 
13. Phalaris arundinacea 

Indicator 
Status 

OBL 
OBL 
OBL 
OBL 
FACW 
FACW 
FACW 

% of species that are OBL, FACW, and/or FAC: 100 _ Other indicators: ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Most abundant plants are aU rated OBL 

Series and phase: Newark Silt Loam On hydric soils list? Yes __ ; No-=.X=--_ 
Mottled: Yes X ; No___ Mottled color: 2.SYR 5/1 ; Matrix color:-=2~.SY__=_R___.:;4.o...;:/8~ __ _ 
Gleyed: Yes __ ; No X _ Other indicators: ___________________ _ 

Hydric soils: YesX-; No ___ Basis: Low chroma matrix and mottles 

Hydrology 
Inundated: Yes X ; No ___ Depth of standing water: up to 6 inches at edKes 
Saturated soils: Yes X ; No___ Depth to saturated soiI:-.:::O;...-...:!6~i~n~ch=.:e=s~ ________ _ 
Other indicators: Streamside location. likely seasonally flooded Wetland hydrology: YesX- No __ _ 
Basis_:Several visits throughout the season indicate almost constant inundation levels 
Atypical situation: YesX-; No __ _ 

Normal Circumstances: Yes __ No X 
Wetland Determination: Wetland X ; Nonwetland. ________ _ 
Comments: This is a ortion of a new wetland created from mine subsidence 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company. Number: Name: Bailev Mine Mitigation 
State: PA County: Washinpon Legal Description: Township: Range:, __ _ 
Date: October I, 2001 Plot No.: Rocky Run Subsidence Wetland A Section:_-=S ____ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 21ayers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

~ 
7. Ludwigia palustris 
8. Phytoiacca americana 
9. unidentifiable Graminae 
10. Cyperus strigosus 
11. Agrimonia parvijlora 
12. Dichanthelium clandestinum 
13. 

Indicator 
Status 

OBL 
FACU+ 

FACW 
FACW 
FAC+ 

% of species that are OBL, FACW, and/or FAC: 66 . Other indicators:, ________ _ 
Hydrophytic vegetation: YesX-; No __ o Basis: MaminaUy hydrophvtic; eouldn't ideatfy 
common grass due to heavy deer grazing. 

SWl 
Series and phase: Newark Silt Loam On hydric soils list? Yes __ ; NoX-. 
Mottled: YesX-; No __ . Mottled color: 2.SYR 4/8 ; Matrix color:...:l:.,:O..:,YR..:::.:-4.:.:../,:..1 ___ _ 
Gleyed: Yes __ ; NoX-. Other indicators:, ___________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low chroma matrix and mottles 

Hydrology 
Inundated: Yes X ; No __ . Depth of standing water: up to 6 inches at edges 
Saturated soils: Yes X ; No __ . Depth to saturated soil:,..::0t...-....:6~in!.=c~h~es~ ________ _ 
Other indicators: ______________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: Several visits throughout the season indicate almost 
constant inundation levels 
Atypical situation: Yes X ; No __ . 

Nonnal Circumstances: Yes __ No X 
Wetland Determination: Wetland X ; Nonwetland. ________ _ 
Comments: This is a portion of a new wetland created from mine subsidence 

Determined by: ~&; 



AREA J - LOOKING WEST FROM EASTERN END 

AREA 3 IN FOREGROUND LOOKING NORTHEAST TOWARD AREA 2 TO THE RIGHT OF FLAG 



AREA 2 - LOOKING SOUTHWEST 

AREA 4 - LOOKING NORTHEAST 



AREA 5 - LOOKING NORTHEAST 



APPENDIXD 

Data Fonns and Photographs of the Subsidence Created Rocky Run Wetland B 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consot Pennsylvania Coal Company. Number: Name: Bailev Mine Mitigation 
State: PA County: Washington Legal Description: Township: Range:. __ _ 
Date: October I. 2001 Plot No.:Rocky Run Subsidence Wetland B Section:~l",",-____ _ 

Veaetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
l. 
2. 
3. 
SaplinisLshruhs 
4. 
5. 
6. 

Indicator 
Status Species 

lW.t!§ 
7. Ranunculus hispidis 
8. Phalaris arundinacea 
9. Juncus tif.fusus 
10. Leersia oryzoides 
11. Typha latifolia 
12. Rumex crispis 
13. Eleocharis obtusa 

Indicator 
Status 

FACW+ 
FACW 
FACW+ 
OBL 
OBL 
FACU 
OBL 

% of species that are OBL, FACW, and/or FAC: 86 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Dominant species are FACW to OBL 

Soil 
Series and phase: Newark Silt Loam On hydric soils list? Yes __ ; No X 
Mottled: Yes __ ; No X . Mottled color: _______ :; Matrix color:,-=1:..:0..:Y..:,R:.,..4..:.:./.:::.,1 ___ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 
Hydric soils: Yes X ; No __ . Basis: Low chroma (despite young age of wetland) 

Hydrology 
Inundated: Yes X No __ . Depth of standing water:~O~-.....::I:i:.::.5~fe::.:e=_t _________ _ 
Satw'ated soils: Yes.~X.:...-_; No __ . Depth to saturated soil:~s=u.:..lirt1=ac.::,:e=---_________ _ 
cnhermdicMors:, ___________________________________ _ 

Wetland hydrology: Yes X 
Atypical situation: Yes . ...::X=--_ 

; No __ . Basis: inundation observed in late summer and fall 
No __ . 

Normal Circumstances: Yes __ NoA-. 
Wetland Determination: Wetland X ; Nonwetland. _________ _ 
COmments: This wetland was created by mine subsidence and further enhanced by beaver dams 

Determined by:;~~ 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company. Number: Name: Bailey Mine Mitieation 
State: PA County: Washinpon LegalDescription: Township: Range: __ _ 
Date: October I. 2001 Plot No.:Rocky Run Subsidence Wetland B Section:---:2:...-____ _ 

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
1. 
2. 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status Species 

Herbs 
7. PhaJaris arundinacea 
8. Ranunculus hispidis 
9. Leersia oryzoides 
10. Dactylis glomerata 
11. Prunella vulgaris 
12. Carex sp 1 
13. Carex sp 2 

Indicator 
Status 

FACW 
FACW+ 
OBL 
FACU 
FACU+ 

% of species that are OBL, FACW, and/or FAC: 66 . Other indicators: ________ _ 
Hydrophytic vegetation: YesX-; No __ . Basis:The two dominant taxa were FACW and FACW+ 

Series and phase: Newark Silt Loam On hydric soils list? Yes __ ; No X 
Mottled: Yes __ ; No X . Mottled color: _______ ; Matrix color:-=1:.:::;0..=Y-=R.:....:.:4/;..::1'----___ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 

Hydric soils: Yes X ; No __ . Basis: Low chroma (despite youne aee ofwetlandl 

Hydrology 
Inundated: Yes __ ; NoA-. Depth of standing water: _______________ _ 
Saturated soils: YesA-; No __ . Depth to saturated soi}:,...:;O:..,.-_4.:....:.::in=c=h=es::;....... ________ _ 
cnherindicato~: ________________________________ _ 

Wetland hydrology: Yes X ; No __ . Basis: Appears to have shallow soil saturation for much of 
&rowin& season 
Atypical situation: YesA-; No __ . 

Nonna! Circumstances: Yes__ NoA-. 
Wetland Determination: Wetland X ; Nonwetland. ________ _ 
Comments: This wetland was created by mine subsidence and further enhanced by beaver dams 

DaanUnedby: k#~ 



AREA 1 fN MIDDLE LOOKING NORTHEAST; TYPHA LA TlFOfJA AND J UNCUS EFFUSUS 



AREA 2 AT NORTHEASTERN END, LOOKING NORTHEAST 

OVER VIEW OF BOTH HABIT A TS LOOKING SOUTH 



APPENDIXE 

Data Forms and Photographs of the Subsidence Created Templeton Fork Wetland 



DATA FORM 1 
WETLAND DETERMINATION 

Applicant Application Project 
Name: Consol Pennsylvania Coal Company. Number: Name: Bailey Mine Mitieation 
State: PA COWlty: Washington Legal Description: Township: Range: __ _ 
Date: October 1, 2001 Plot No.: Templeton Fork Subsidence Wetland Section: _____ _ 

Vesetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate species 
with observed morphological or known physiological adaptations with an asterisk. 

Species 

Trees 
1. Salix nigra 
2. Platanus occidental is 
3. 
Saplings/shrubs 
4. 
5. 
6. 

Indicator 
Status 

FACW+ 
FACW-

Species 

~ 
7. Polygonum sagittatum 
8. Phalaris arundinacea 
9. Typha latifolia 
10. Carexsp 
11. Cyperus esculentus 
12. Juncus effusus 
13. Ludwigia palustris 

Indicator 
Status 

OBL 
FACW 
OBL 

FACW 
FACW+ 
OBL 

% of species that are OBL, F ACW, and/or F AC: 100 . Other indicators: ________ _ 
Hydrophytic vegetation: Yes X ; No __ . Basis: Identifiable taxa are OBL or FACW 

Soil 
Series and phase: Huntinpon silt loam On hydric soils list? Yes __ ; No X 
Mottled: Yes X ; No __ . Mottled color: 7.5YR 5/1 ; Matrix. color:-=2~.5:::..:Y:..:R::..::_:4~/8~ ___ _ 
Gleyed: Yes __ ; No X . Other indicators: ___________________ _ 

Hydric soils: Yes X ; No __ . Basis:-=L=o::..:.w~ch::.:r~o:.::m::.:a::::l,:...:m=_o:::.:tt:=:l=es~ ___________ _ 

Hydrology 
Inundated: Yes~; No __ o Depth of standing water: up to 3 inches in limited areas 
Saturated soils: Yes X ; No __ . Depth to saturated soil:...::0~-.....:6~in~c~h~es~ ________ _ 
Other indicators: Adjacency to Templeton Fork and elevation assure some Ooodine 
Wetland hydrology: Yes~; No __ . Basis: Saturated soils and inundation in some places 
Atypical situation: Yes X ; No __ . 

Normal Circumstances: Yes __ No...:.X=--_ 
Wetland Determination: Wet1and X ; Nonwet1and. ________ _ 
Connnents : This is a wetland created by subsidence ofOood plain field 

Detenninedby: ,k~ 



CENTER OF WETLAND LOOKING NORTHEAST; TYPHA L4 TIFOUA AND SCIRPUS CYPERfNIS 
IN BACKGROUND WITH PHAL4RISARUNDINACE4 DOMINATING FOREGROUND 

~" 
<~~C. _ 
.~" 

CLOSER TO SOUTHWESTERN EDGE LOOKING NORTHEAST; JUNCUS EFFUSUS. CAREY SPP. , 
PHAL4RISARUNDINACEA AND TYPHA LATIFOUA [N FOREGROUND 



NEAR SOUTHWESTERN END LOOKING NORTHEAST: AREA OF TYPHA LA TlFOLJA DOMINANCE 
RIGHT WITH AREA OF PHALARJS.~RUND/NACE.4 DOMINANCE IN FOREGROUND 
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Module 16: Air Pollution and Noise Control 

16. 1 Facility Description. 

a) Will coal be crushed, screened, blended, or beneficiated as part of this operation? 

Coal will not be crushed, screened, blended, or beneficiated as part of this application. 

b) Indicate the amount of minerals processed under this operation. 

Not applicable. No minerals will be processed under this operation. 

Note: Facilities processing more than 200 tons per day, 50,000 tons per year, or facilities with thermal dryers 
require separate Air Quality Permits which must be obtained through the Department's Regional Air Quality 
office. 

16.2 Dust Control Plan. 

Describe the practices to be used to control fugitive dust at the following facilities and areas. 

a) Access and haul roads. 

During site preparation activities when haul roads are constructed, dust development will be control/ed by 
watering on an as-needed basis, and by establishing vegetation on areas reaching final grade. During 
facility operation, a water truck will be used to control fugitive dust from access and haul roads. 

b) Loading and unloading areas. 

Coarse coal refuse loading and unloading operations are not expected to create a fugitive dust problem 
because of the material's coarse nature and moist condition. These areas will be watered on an as-needed 
basis to control fugitive dust. 

c) Crushing and sizing equipment. 

Not applicable. Crushing and sizing equipment is not proposed as part of this application. 

d) Conveyors. 

Coarse coal refuse is not expected to present a dust control problem during transport because of its coarse 
nature and moist condition. The belt conveyor wJ1/ be covered and the area surrounding the conveyor will be 
watered on an as-needed basis to control fugitive dust. 

e) Stockpiles 

The coarse coal refuse is not expected to present a dust control problem because of its coarse nature and 
moist condition when placed. Embankment areas reaching final grade will be vegetated. 

16.3 Noise Control Plan. 

Describe the measures that will be taken to prevent noise from becoming a nuisance to local residents at the 
following sites. 

a) Mine ventilation fans. 
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b) Coal processing sites. 

c) Other mine-related facilities (e.g., vacuum pumps, air compressors) 

Not applicable. No mine ventilation fans, coal processing sites, or similar mine related facilities are 
proposed with this permit application. 
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Module 17: Soils I Prime Farmland 

If more than one surface mining activity site is proposed under this application, provide a separate set of maps and 
responses for each site. 

17.1 Soils Map 

Provide a USDA soils map which shows the following: 

a) the boundaries of the proposed permit area; 

b) Prime farmland soils. 

Presented as Attachment 17.1 is a USDA soils map showing boundaries of the proposed permit area. CaB 
soils located within small ridge top areas have been identified by the USDA Natural Resources Conservation 
Service as prime farmland soils. 

17.2 Soils Data 

a) List each of the soil series and phases present within the proposed permit area. Provide the results of any 
borings or test pits made to determine soils depths. 

SERIES PHASE DESCRIPTION 
Culleoka (Ca) CaB 3 to 8 percent slopes 

CaC 8 to 15 percent slopes 
CaD 15 to 25 percent slopes 

Dormont (Do) DaB 3 to 8 percent slopes 
DoC 8 to 15 percent slopes 

Dormont-Culleoka assoc. (Dt) DtD 15 to 25 percent slopes 
DtF 25 to 50D_ereent slopes 

Fluvaquents (Fa) not applicable 
Guernsey (Ge) GeB 3 to 8 percent slopes 
Weikert-Culleoka WeB 3 to 8 percent slopes 

Records of borings and test pits excavated at the project site are appended to the Module 21 Design Report. 

b) Identify the thickness of topsoil present within the proposed permit area. 

During subsurface investigations performed in August and September of 2001, test borings revealed topsoil 
depths ranging from 0.3 foot to a maximum depth of 1.5 feet. 

c) If the area has no topsoil or has been previously surface mined, identify the material that will be used as final 
cover and provide information, including a chemical analysis, demonstrating that the material is capable of 
supporting the vegetation specified in the reclamation plan. (Borrow areas are required to be mapped at 
Module 18, section 18.1.e.25.) 

Not applicable. Topsoil blankets the project site and will be removed and stockpiled for construction of the 
one foot thick soil cover component of the final cover. During site preparation, additional soil will be 
removed from soil borrow areas as needed for use as soil cover. Presented as Attachment 14.2.7a is a plan 
of the project site presenting proposed borrow areas and estimated average soil thicknesses within those 
areas. Presented as Attachment 17.2.c is demonstration that sufficient soils are available for cover 
construction as well as construction of the liner protective cover. 

The bottom layer of the two-foot thick final cover will be comprised of soil placed and compacted so as to be 
equivalent to liner material. This layer will have a thickness of one foot. Liner material for final cover 
construction will be obtained from the project site. Demonstration that sufficient liner material is available for 
cover construction is presented in Module 14. 
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17.3 Prime Farmland 

a) Indicate whether there are any soils within the proposed permit area classified by USDA Natural Resources 
Conservation Service (NRCS) as prime farmland soils. Provide a certification by the NRCS indicating that 
the findings of the prime farmland investigations are correct. 

CaB at the ridge top areas classify as a prime farmland soil. Refer to the Soils Map presented as 
Attachment 17.1 and Attachment 17.3.a, the USDA Natural Resources Conservation Service letter 
regarding site prime farmland soils. 

b) Indicate whether a negative determination is requested for those soils within the proposed permit area which 
have been designated by NRCS as prime farmland soils. 

A negative determination is requested because: 1) the soils to be affected have not been used as cropland 
for any 5 out of the last 10 years, and 2) the affected area is less than 5 acres and will be used to support 
mining activities for more than 10 years. Presented as Attachment 17.3.b is a copy of a letter from CPCC, 
the owner of parcels having prime farmland soils, attesting that the parcels in question have not been used 
for cropland for any 5 of the last 10 years. The original letter was submitted with the Phase I Alternatives 
Analysis Report. 

c) Indicate whether a negative determination is requested for those soils within the proposed area which have 
been identified as non prime farmland soils based on a USDA Soil Survey. If not explain why. 

A negative determination is requested for those soils within the proposed area, which have been identified 
as non prime farmland soils. 

17.4 Soil Handling Plan. 

a) Provide a plan for removal, storage and redistribution of topsoil and subsoil. The plan must address specific 
measures to be used in reconstruction of prime farmland soils at sites where prime farmland reconstruction 
is required. Include the method and type of equipment to be used for handling of soil horizons or 
combinations of horizons. 

Topsoil and subsoil to be used for final cover construction and construction of liner protective cover will be 
removed from the disposal area as part of site preparation. TopsoiVsoil stripping generally will be conducted 
in stages corresponding with facility liner construction. It will include stripping the area to approximate 
depths shown on Attachments 14.2.7a, or the bottom of the topsoil/organic layer, whichever is deeper. Soil 
identified as liner soil will either be stockpiled or directly incorporated into the facility liner. Topsoil and other 
soil will be either stockpiled or directly placed on areas of exposed coal refuse that have reached final grade. 

Topsoil and subsoil to be used as cover will be placed in a stockpile to be developed on existing Coal 
Refuse Disposal Area No. 1 as shown on Sheet 37 of the Module 21. 1 drawings. Additional temporary 
stockpiles will be developed around the proposed disposal facilities at the locations shown on Sheet 3 in the 
Module 21.1 drawings. The capacity of stockpile No.1 (1,512,000 cy) will be sufficient to store the total 
quantity of material needed for final cover construction (1,186,400 cy). Stockpile Nos. 2 and 3 will contain 
sufficient capacity to allow staging of excess clay and soil material removed from the area on which liner is 
being placed. This material will then be used during future liner installations. The total capacity of stockpile 
Nos. 2 and 3 are 100,700 cyand 74,500 cy, respectively. 

Soil cover will be installed incrementally as areas reach final grade. Installation will be accomplished using 
conventional earth moving equipment. 

b) If the 8 and C horizons will be segregated and replaced as subsoil, identify the thickness in inches of the 8 
and C horizons to be removed. segregated and replaced. 

B horizon soil and possibly some C horizon soil will be stripped and stockpiled with the topsoil for use as soil 
cover. Band C horizon soils will not be segregated. 

c) If proposing substitute material for the Band/or C horizons, identify what material will be used and provide 
test results demonstrating that this material will ensure revegetation and soil productivity. Include methods 
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of collection and analysis and names, addresses and telephone numbers of person{s) responsible for 
collection and analysis. 

17.5 Additional Requirements For Sites With Prime Farmland Soils. 

a) Provide available agricultural school studies or other scientific data for areas with comparable soils, climate 
and management that demonstrate that the proposed method of reclamation will achieve equivalent or 
higher levels of crop yields after mining than existed before mining. 

b) Provide documentation that the Soil Handling Plan{s) prepared under 17.4 and the study results referenced 
in (a) above were reviewed and approved by the local District Conservationist of the NRCS. Include all 
comments provided by that office. 

Not applicable. A negative determination is being requested for prime farmland soils present at the project 
site; therefore, the areas will not be reclaimed as prime farmlands. The area will be reclaimed to a wildlife 
habitat. 
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ATTACHMENT 17.1 

SOILS MAP 



Ca 
Do 
Dt 
Fa 
Ge 

We 

LEGEND 
Culleoka Silt Loam 
Dormont Silt Loam 
Dormont-Culleoka Silt Loams 
Fluvaquents, loamy 
Guemsey Silt Loam 

Weikert-Culleoka Complex 

Scale: I" = 1320' S.O. No.: 24379 
File: Soilsmap.doc )ate: Jan. 2002 

MODUL~ 17.1 SOILS MAP 
COAL REFUSE SITE NO.3 AND 4 

SOIL SURVEY SHEET Nos. 105 and 106 

CONSOL PENNSYLVANIA COAL COMPANY 
BAILEY MINE COMPLEX 

MICHAEL BAKER, JR .. INC. 

Consulting Engineers 
BEA VER, PENNSYL VANIA 



ATTACHMENT 17.2.c 

SOIL BORROW SUMMARY OF SOIL QUANTITIES 



ATTACHMENT 17.2.c 

BAILEY CENTRAL MINE COMPLEX 
NEW COAL REFUSE DISPOSAL FACILITY 
SUMMARY OF SOIL QUANTITIES: BORROW VS REQUIRED 

SOIL BORROW SUMMARY 
Soil Source Area* Average Available 

Soil Soil 
Thickness Quantity 

(S.F.) (Ft.) (C.Y.} 
#1 965,808 2.6 93,004 
#2 976,676 0.5 18,087 
#3 460,654 3.0 51,184 
#4 3,335,839 3.4 420,069 
#5 556,686 3.9 80,410 
#6 3,307,450 2.1 257,246 
#7 681,226 1.8 45,415 

TOTAL 965,414 
TOTAL W/SHRINK 871,769 

EXCESS CLAY 294,601 
TOTAL AVAILABLE 1,166,370 

SOIL REQUIREMENT 
Area* Soil Required 

Thickness Soil 
Quantity 

/ " 
(S.Y.) (Ft.) (C.Y.) 

0.5' Soil(Liner f'Jor I.tlv J 1,811,325 0.5 301,888 
l' Soil Cover 1,779,473 1.0 593,158 

TOTAL NEEDED 895,045 
* Areas have not been Increased to account for terrain since proposed slopes 

will approximate existing ground slopes. Not increasing plan areas to account 
for terrain over estimates cover clay/soil requirements since the slurry 
impoundment cover is relatively flat. 

SHRINK CALCULATION 
BoringlTest Pit Depth In-Place Max Dry 

Dry Density Density 
(pct) (pct) 

8-11 1.5-3.0 111.2 
99.2 

3.0-5.0 96.9 
97.1 

8-8 1.5-3.5 114.7 
107.1 

TP-3 3.0-5.0 102.5 
TP-5 0.5-2.5 99.3 
TP-8 0.8-4.0 102.1 

TP-15 4.5-9.0 92.7 
TP-24 5.5-8.0 111.9 
TP-26 5.5-7.5 105.3 
TP-35 6.0-8.0 110.4 

Estimated Shrink 
Note: Shaded values used to calculate shrink. 

Dry Density 
@ 95% Compo 

(pct) 

97.4 
94.3 
97.0 
88.1 
106.3 
100.0 
104.9 

9.7% 



ATTACHMENT 17.3.a 

USDA NATURAL RESOURCES CONSERVATION SERVICE LETTER 



USDA-NATURAL RESOURCES CONSERVATION SERVICE 
93 E. High Street 

April 28. 2000 

Gregory P. Hynes, P. E. 
Michael Baker Jr., Inc. 

Greene County Office Bldg .• Room 213 
Waynesburg, PA 15370 

724-627-5821 

Box 280, 4301 Dutch Ridge Road 
Beaver. PA 15009-0280 

Dear Mr. Hynes: 

I have reviewed the infonnation provided for the location of a new coal refuse disposal 
area for the operation of the Consol PA Coal Company's, Bailey Mine, located in Greene 
and Washington Counties. The prime fannland determination request is for fIVe 
altemative sites that are being considered. According to the information and maps 
provided, there is a prime faRnland soi~ CaB, located on all of the five sites being 
considered. wHh location #5 having the smallest portion. 

This detennination was completed by review of the Infonnation provided and using the 
current soil survey for Greene-Washington counties. If you need further assistance 
please feel free to contact me. 

Sincerely. ~ 

~ FI.mka-Petery --
Supvry. District Conservationist 

ClAn Equal Opportunity Employer" 



ATTACHMENT 17.3.b 

LETTER FROM OWNER OF PARCELS HAVING PRIME FARMLAND 



CONSOLENERGY ... 

June 21,2001 

Mr. Craig A. Burda Mining Engineer 
Department of Environmental Protection 
McMurray District Office 
3913 Washington Road 
McMurray, PA 15317 

Re: New Coal Refuse Disposal Area Project 
Bailey Mining Complex 
Consol Pennsylvania Coal Company (epee) 
Richhill Township, Greene County 

Dear Mr. Burda: 

Con501 Pennsylvania Coal Company 
Group 1 

172 Route 519 • P.O. Box 355 
Eighty Four, PA 15330 

phone: 724/20&2005 
ftvc: 724/20&2007 

Please be advised that Consol Pennsylvania Coal Company, the owner of the tracts collectively 
called Site 4 for the above-referenced project, attests that these parcels contained in the proposed 
coal refuse disposal area have not been used for cropland for any five (5) of the past ten (10) 
years. Should you have any questions regarding this letter, please feel free to contact Jonathan M 
Pachter at (412) 831-4679. 

~:.M 
LanyW. Hull 
Vice-President 

...... . ~ 
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Module 18: Land Use/Reclamation/Fish and Wildlife 

Complete this Module to address each surface mining activity site which will be covered by this permit. If a permit will 
cover several surface activity sites, provide a separate set of maps, cross sections and responses for each. etc. 

18.1 Land Use and Reclamation Maps - Surface Mining Activity Sites. 

a) Coverage. Provide a separate map for each surface mining activity site covering the same area as the 
corresponding site map in Exhibit 6.2 and 9.1. 

b) Scale. Each map must be clear, accurate, easily read. Scale should match Exhibits 6.2 and 9.1. 

c) Title. Identify each map as "Exhibit 1B.1: Land Use/Reclamation Map - [site name]." 

d) Certification. Each map must be prepared and certified by a registered professional engineer, a registered 
professional land surveyor. 

e) Details and information. Show all the following features and details as they occur within or pertain to the 
area shown on the map. 

1) Postmining contours at an interval of 5 feet or less. 

Refer to the final site layout, Sheet 10 and 11 of Exhibit 21. 1, Construction Drawings. 

2) Permit boundaries. 

Refer to the Land Use/Reclamation Map, Exhibit 18.1, at the end of this module. 

3) Property lines. 

Refer to the Land Use/Reclamation Map, Exhibit 18. 1, at the end of this module. 

4) Bodies of surface water. Map all features listed at 9.1 (e)(4). 

Refer to the Land Use/Reclamation Map, Exhibit 18. 1, at the end of this module. 

5) Buildings (distinguish any which are activity-related and will remain as part of the postmining land 
use). Show any barriers or variances. 

Refer to the Land Use/Reclamation Map, Exhibit 18.1, at the end of this module. No buildings are 
proposed. Refuse bins and conveyors are proposed but will not remain as part of the postmining land 
use. 

6) Man-made features (including pipelines, power lines, telephone lines, rail lines, rights-of-way, etc.). 

Refer to the Land Use/Reclamation Map, Exhibit 18.1, at the end of this module. 

7) Roads which will remain after reclamation (identify those which are activity-related and will remain as 
part of the postmining land use). 

Refer to Sheet 10 and 11 of Exhibit 21. 1, Construction Drawings .. 

B) Wells which will be left a part of the postmining land use. 

No wells, other than those to be used for monitoring, will be left a part of the post mining land use. 

9) Wells and boreholes which will be used for monitoring during reclamation. 

Refer to the Land Use/Reclamation Map, Exhibit 18. 1, at the end of this module. 
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10) Areas where prime farmland will be reconstructed. 

Prime farmland reconstruction is not proposed. A negative determination is being requested for 
prime farmland soils located within the permit boundary. 

11) Erosion and sedimentation controls that will be used during reclamation and any which will remain as 
part of the postmining land use. 

Refer to Exhibit 21.1, Construction Drawings. The proposed sedimentation pond will control 
sedimentation from areas of final cover placement. This pond will remain as part of the postmining 
land use. Runoff from stockpile areas also will be controlled with sediment traps. The traps will be 
removed at the end of final reclamation. 

12) EXisting land uses (by area). 

Refer to the Land Use/Reclamation Map, Exhibit 18.1, at the end of this module. 

13) Proposed postmining land uses (by area). 

Refer to the Land Use/Reclamation Map, Exhibit 18. 1, at the end of this module. 

14) Dams or impoundments which will remain as part of the postmining land use. 

The proposed sedimentation pond and dam will remain as part of the postmining land use. The five 
dams constructed to form the Area No. 3 slurry impoundment also will remain as part of the 
postmining land use, but they will not function as dams. The slurry impoundment (Coal Refuse 
Disposal Area No.3) will be dewatered and covered as part of site reclamation. Refer to Sheet 11 of 
Exhibit 21. 1. 

15) Areas which will not be restored to approximate original contour. 

Only the soil stockpile areas are expected to be restored to approximate original contour. Other 
areas within the proposed permit boundary will be graded to the contours shown on Sheets 11 and 12 
of Exhibit 21.1. 

16) Areas in which final slopes will exceed 20 degrees. 

Sedimentation pond, slurry impoundment, and coarse coal refuse area outslopes between benches 
will exceed 20 degrees. 

17) Drainage pattern. 

Refer to the Land Use/Reclamation Map, Exhibit 18. 1, at the end of this module. 

18) Vegetative cover types to be established (key to seed mixture number, woody plant mixture number 
and cropping group number in 18.5) 

Refer to the Land Use/Reclamation Map, Exhibit 18. 1, at the end of this module. Also refer to Item 
18.5 of this module. 

19) Excess spoil disposal areas. 

Refer to Sheets 11 and 12 of Exhibit 21. 1, Construction Drawings for the final limit of coal refuse in 
Coal Refuse Disposal Areas No. 3 and No.4. 

20) Facilities for protection or enhancement of fish and wildlife. 

Erosion and sedimentation control will enhance and protect fish and wildlife during the operation. 
Upon reclamation of the site the proposed planting plan will enhance the area for wildlife. 

21) Oil wells and gas wells. (Show barriers and variance areas) 
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Refer to the Land Use/Reclamation Map, Exhibit 18. 1, at the end of this module. 

22) Cemeteries. 

There are no public or private cemeteries within 1000 feet of or wffhin the proposed permff boundary. 

23) Areas where sewage sludge or coal ash will be applied as soil amendments. 

Not applicable. There are no areas where sewage sludge or coal ash will be applied as a soil 
amendment. 

24) Cross section lines (key to 18.2) 

Refer to the Land Use/Reclamation Map, Exhibit 18. 1, at the end of this module for the cross section 
lines. Refer to Sheets 13 and 14 of Exhibff 21. 1 for the cross sections. 

25) Soil borrow areas. 

Soil liner and cover material will be obtained from within the proposed permit boundary. Refer to 
Attachment 14.2. 7a for their locations. 

26) Wetland replacement sites. 

Refer to Module 15. 

18.2 Cross Sections 

Provide a set of cross sections illustrating the extent of surface disturbance and regrading which will occur at the 
site. Title the cross sections "Exhibit 18.2 - Cross Sections - [Site Name]. n The cross sections must show the 
original ground surface, the surface as it will appear during active operations, and the surface as it will appear 
following reclamation. At least one cross section must also be provided for each area where the original ground 
surface or final graded surface will exceed 20 degrees. (Cross sections need not be provided for coal refuse 
disposal areas, if construction drawings showing similar details are provided under Module 21). 

Refer to cross sections included with the Exhibit 21. 1 construction drawings. 

18.3 Pre-mining Land Use 

a) Identify the present uses of each land use area within the permit area. If the use of the land has changed 
within the last 5 years, also identify the use of the land prior to the change. If the land has been previously 
mined, identify the use before it was mined. (Key land uses to Exhibit 18.1) 

Land within the proposed permit area is a combination of essentially vacant forestland, brushland, and 
grassland that is accessed by area wildlife. A portion of the property is leased by epee to a local farmer 
for grazing cattle. epcc can discontinue this lease at any time. The areas are well established and 
vegetated and indicate no change in land use within the past 5 years. 

b) Giving consideration to soil and foundation characteristics, topography, vegetative cover and the hydrology 
of the area, identify other uses each land use area is capable of supporting. 

The proposed coal refuse disposal site is located on moderately to steep slope areas. The site is suitable 
for building development; however, it is most suitable for its current use as described under 18.3.a. 

c) For any cropland, pastureland or land occasionally cut for hay or commercial forest, identify the productivity 
expressed as average yield of food, fiber, forage or wood products. Use yield data or estimates for similar 
sites based on current data from the U.S. Department of Agriculture or Pa. Department of Agriculture. 

18-3 



5500-PM-MR0324 Rev. 4/2001 

None of the areas proposed to be used in this permit revision application are currently used for cropland or 
as managed pastureland cut for hay. 

d) For land within and adjacent to the permit area, identify existing land uses and land use classifications 
under local law. 

No laws or ordinances regarding land use classifications exist in Richhill or Gray Townships. At the county 
level (Greene County), no laws or ordinances exist classifying land use, however, a countywide plan exists 
classifying the area as agriculture. 

e) Describe the characteristics (e.g. thickness, erodability, and drainage) of each soil type present within the 
area to be affected by surface mining activities. 

Information presented in the USDA publication entitled "Soil Survey of Greene and Washington Counties 
Pennsylvania" (September 1983) indicate that soil types blanketing the site have the following 
characteristics. 

The Culleoka silt Loam (CaB. CaC and CaD) is approximately 28 inches thick and consists of an 
11-inch dark brown silt loam surface layer, a 14-inch yellowish brown silty clay loam, and a 3-inch 
yellowish brown very shaley silt loam. The hazard of erosion of this soil is severe to very severe. 
Although the permeability for this soil is moderately rapid, sloping topography provides for rapid 
runoff. Consequently, drainage of this soil could be classified as moderate. 

The Dormont Silt Loam (DaB and DoC) is approximately 78 inches in depth. The surface layer is 
12 inches thick and consists of dark brown silt loam. The subsoil consists of yellowish brown silty 
loam and silty clay loam. This layer is 42-inches thick. The substratum is 24-inches thick and 
consist of mottled, brown silty clay. The erodibility of this soil can be severe. Moderate to steep 
slopes and slow to moderately slow permeability result in medium to rapid drainage. Runoff is 
characterized as rapid. 

The Dormont-Culleoka Silt Loam (DtD and DtF) is a soil complex consisting of 11 to 12 inches of 
dark brown silt loam overlying yellowish brown silty and clayey loams. Based on USDA soil 
survey data, soil thickness ranges from 28 to 78 inches. Due to the steep slopes, the hazard for 
erosion is very severe for both the Dormont and Culleoka soil types. In addition, drainage is 
typically rapid. 

The Fluvaguent (Fa) is a soil having a surface layer of black to brown silt loam or loam. The 
subsoil is mottled loam to silty clay. The substratum is silt loam to sand. The hazard of erosion 
of this soil is slight. Drainage of the soil is poor and the permeability is moderate. Drainage is 
very slow. 

The Guernsey Silt Loam (GeB) is approximately 42 inches thick and consists of a 10-inch 
yellowish brown silt loam, an 8-inch yellowish brown silty clay loam and silty clay, and a 24-inch 
mottled yellowish brown and light brownish gray clay and silty clay. The hazard of erosion of this 
soil is moderate. Drainage of the soil is also moderate and the permeability is slow or moderately 
slow. 

The Weikert-Culleoka Complex (WeB) is a unit consisting of shallow and moderately deep, well 
drained silt loam on uplands. The subsoils are shaly silt loam. Shale bedrock reportedly is at a 
depth of 19 to 28 inches. These soils have moderately rapid permeability and runoff is rapid. 
The hazard of erosion is very severe. 

18.4 Postmining Land Use 

a) For each premining land use area in 18.3, identify the postmining land use to which the land will be 
restored, how each land use is to be achieved and the necessary support activities which may be needed to 
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achieve the land use. In addition, if the postmining land use is pastureland, describe the detailed 
management plans to be implemented. (Key the postmining land uses to Exhibit 18.1) 

After the disposal facility is closed, the permit area will be returned to a grassland by covering the coal 
refuse and establishing vegetation. The reclaimed refuse area can then be accessed by wildlife. The 
proposed seed mixture is presented in the revegetation section below. Refer to Exhibit 18. 1, Land 
Use/Reclamation Maps. 

b) For each premining land use area in 18.3, discuss the manner in which other potential uses under 18.3(b) 
were considered in determining the selected postmining land use. Include consideration given to surface 
owner plans, and applicable state and local land use plans and programs. 

Because the area is rural, there is no unfulfilled demand for land that is suitable for building development. 
Therefore, that future land use was not considered. With the proposed land use, crest areas of the 
reclaimed coal refuse disposal facility could again be used for grazing cattle if epee desires to re-establish 
such leasing practices. 

c) Describe the measures which will be taken during the reclamation and postmining phase of operation to 
develop aquatic and terrestrial habitat. If enhancement measures are not proposed explain why 
enhancement is not practical. 

The stream/wetland mitigation plan proposed under Module 15 provides for implementation of measures 
that will develop and enhance aquatic and terrestrial habitat at the proposed mitigation sites. In addition, 
the vegetation plan proposed for the disposal area includes plants desirable for wildlife habitat. During 
reclamation, measures will be implemented to reduce erosion and sedimentation of the unnamed tributary 
and Enlow Fork as discussed in Module 11 of this application. 

d} Identify each building, road, impoundment or other structure which will be developed, improved, or used 
under this permit and which will remain following reclamation. Also describe its role in the postmining land 
use. 

For each impoundment that will remain, provide information to demonstrate that: the quality of 
impounded water will be suitable for the intended use; the level of water and size of impoundment will 
be sufficient to support the intended use; the impounded water will be safely accessible; adjacent water 
supplies will not be adversely impacted; and the impoundment will be compatible with the postmining 
land use. 

No buildings or structures will remain other than the sedimentation pond. The pond will remain for 
treatment of seepage that is expected to continue for a period after disposal facility closure. When the 
seepage can be discharged without treatment, the pond will be eliminated. Refer to Module 13 for 
sedimentation pond design information. The pond will be operated during the post closure period in the 
same manner as during the active phase of disposal facility operation. No treatment other than 
sedimentation is expected to be required based on performance of the existing Bailey sedimentation ponds. 
Discharge from the pond will be conducted in accordance with discharge limitations. 

e) Indicate whether or not the proposed land use is compatible with local zoning and land use restrictions. 

No laws or ordinances regarding land use classifications or restrictions exist in Richhili and Gray Township. 
At the county level (Greene County), no laws or ordinances exist classifying land use, however, a 
countywide plan exists classifying the area as agriculture. The proposed land use of grassland accessible 
to area wildlife is compatible with the surrounding land use. Since epee is returning the site to its 
premining land use, no violation with local zoning and land use restriction is expected. 

f) Provide the comments concerning proposed land uses from the legal or equitable owner of the land 
surface. 

The legal owner of land within the proposed permit boundary (epeC) has no comment concerning the 
proposed postmining land use. 
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g) If an alternative land use is proposed, provide the following information: 

1) A notarized written statement from the owner of the surface (landowner) requesting that the 
alternative land use be approved and including his comments. 

2) A description of the land uses in the surrounding area. 

3) The written comments of the government agency or planning commission with statutory 
responsibilities for land use policies and plans. 

4) Any zoning or land use ordinance approval. 

5) Plans showing the feasibility of the alternative land use related to projected land use trends and 
markets and a schedule showing how the proposed use will be developed and achieved. 

6) If land or buildings are being dedicated to a public agency to be used for public facilities, a letter 
of commitment from the agency. 

7) Documentation showing that the alternative land use will be practicable with respect to private 
.financial capability for completion of the proposed use. 

8) Plans to ensure the stability, drainage. and configuration necessary for the intended use of the 
site. 

9) Measures to mitigate adverse effects on fish, wildlife and related environmental values. 

Not applicable. An alternative land use is not proposed. 

18.5 Revegetation 

Soil Test Plan 

a) Provide a soil test plan for determining plant nutrients and soil amendments required to establish vegetation 
and achieve the approved postmining land use. 

The primary objective of the soil testing plan will be to secure a sample which is representative of a large 
volume of soil material. 

Prior to redistribution of topsoil, soil tests will be conducted to determine the required nutrients to be added 
to ensure a successful revegetation plan. 

Sample preparation will be limited to air-drying and breaking up the larger particles with a mortar and 
pestle. Final preparation will be the responsibility of the testing laboratories. 

To determine whether on-site materials may conceivably provide an acceptable final cover, the fol/owing 
minimum specifications are given: 

Texture: Acceptable materials will be composed of not more than 20% coarse fragments larger 
than three inches in any dimension. 

Toxicity: pH shall be greater than 4.0 and calcium carbonate deficiency shall be less than 5.0 
tons per thousand tons of material as indicated by acid-base account. This condition shall prevail 
at least within the uppermost 18-inches of material to be used as a seedbed. 

Fertilizer will conform with applicable state and federal laws. Commercial fertilizer consisting of a 10-20-20 
analysis will be used for areas to be planted with grass. Fertilizer will be of uniform composition and 
fumished in standard containers. These containers, in accordance with applicable state and federal Jaws, 
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will be clearly marked with the following information: 

a. Weight. 
b. Name of plant nutrients. 
C Guaranteed nutrient percentages. 

Fertilizer rates will be formulated from soil test results or shall be the application rate established as 
acceptable during soil stockpile seeding .. 

Lime to be used will be pulverized agricultural limestone conforming with Section 804.2(a)1 of PADOT 
Specifications. The lime rate will be formulated from soil test results or, in the absence of soil testing, a rate 
of 2 tons/acre will serve as a preferred minimum. 

b) Temporary Cover. Provide the following information for each seed mixture to be used for temporary cover: 
(Note: Key to 18.1) 

1) Seed Seed Rate of 
Mixture Mixture Appl. Seed Quality 

No. (Species) (Ibs.lacre) (Min. % Germ.) (Min. % Purity) 

A Perennial Ryegrass 40 98 98 
B Winter Wheat 180 85 98 
C Winter Rye 168 85 98 

(Aroostook Rye) 

2) Use. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

3) Method(s) of seeding. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

4) How seedbed will be prepared for planting. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

5) Type(s) of mulch to be used and rate(s) of application. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

c) Permanent Cover. Provide the following information for each seed mixture to be used for permanent cover: 
(Note: Key to Exhibit 18.1) 

1) Seed Seed Rate of 
Mixture Mixture Appl. Seed Quality 

No. (Species) (Ibs.lacre) (Min. % Germ.) (Min. % Purity) 

Level to Nearly 
Level Areas 
A Perennial Ryegrass 25 90 98 
B Switchgrass 40 60 Pure Live Seed 
C Birdsfoot Trefoil 15 80 98 
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1) 

Slopes 
A 
B 
C 

2) Use. 

Perennial Ryegrass 
Tall Fescue 
Switchgrass 

25 
60 
15 

90 
85 
60 

98 
98 

Pure Live Seed 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

3) Method of seeding. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

4) How seedbed will be prepared for planting. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

5) Type(s) of mulch to be used and rate(s) of application. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

d) Woody Plants. For areas that will also be planted with woody plants, provide the following: 
(Note: Key to Exhibit 18.1) 

Woody Plant Mixture No. Woody Plant Species No.lac. 

2) Method of planting. 

3) If the area is to be planted for wildlife habitat, identify the grouping and distribution of the plants and 
the type of wildlife habitat to be created. 

Not applicable. Woody plants are not included in the seeding of this permit area. 

e) Cropland. For areas that will be planted to crops (agronomic or horticultural), identify the crops to be grown 
and the management plans to achieve the crop yield standards. (Note: Key to Exhibit 18.1) 

Not applicable. Crop planting is not proposed within this permit area. 

t) Measurement Techniques. Specify the technique to be used to evaluate the success of revegetation. If 
cropland is the proposed postmining land use, specify the technique for determining crop yields. Describe 
the remedial measures to be employed should the minimum standards of success for reclamation not be 
initially met. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

18.6 Fish and Wildlife (Protection/Enhancement Plan) 

a) State whether or not any threatened or endangered species and/or critical habitats of these species (include 
species listed or proposed and habitats listed by the U.S. Department of the Interior under the Endangered 
Species Act of 1973) have been identified within or adjacent (within 1000 feet) to the proposed surface 
activity site. If it has, identify the species and habitat area and include within your response to (c) and (d) 
information specific to the species and habitats identified. 

There are no known threatened or endangered species within or adjacent to (within 1000 feet of) the limits 
of the proposed permit area. Refer to the PNDI search form and the responses from the Pennsylvania Fish 
and Boat Commission and the Pennsylvania Game Commission presented as Attachment 18.6. 

b) State whether or not any habitats of unusually high value (e.g., wild trout streams, wetlands, riparian areas, 
cliff/caves supporting raptors, areas offering special shelter or protection) have been identified within or 
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adjacent (within 1000 feet) to the proposed surface mining activity site. If it has, identify the habitat area and 
include within your response to (c) and (d) information specific to the habitat identified. 

There are no habitats of unusually high value identified within or adjacent to (within 1000 feet of) the limits 
of the proposed permit area. Refer to the PNDI search form and the responses from the Pennsylvania Fish 
and Boat Commission and the Pennsylvania Game Commission as Attachment 18.6. 

c) Describe the measures which will be taken to avoid or minimize adverse impacts to fish and wildlife 
resources. 

The site was designed to minimize the acreage necessary to construct the proposed facilities, and the 
design incorporates erosion and sedimentation controls to minimize adverse impacts on streams and 
associated aquatic life. Erosion and sedimentation controls will be implemented before and during 
operations and during reclamation activities. The site will be well vegetated after the life of the disposal 
facility has expired. 

d) Describe the measures which will be taken to enhance fish and wildlife resources. 

The wet/and/stream mitigation plan proposed in Module 15 provides for enhancement of area aquatic and 
wildlife habitat. Also, the vegetation plan proposed for the disposal facility final cover includes plants 
desirable for wildlife habitat as an enhancement measure. 

e) If no enhancement measures are identified in (d) above, explain why enhancement is not practicable. 

See item d above. 
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EXHIBIT 18.1 
LAND USE I RECLAMATION MAP 



ATTACHMENT 18.6 
PNDI SEARCH FORM AND RESPONSE 



COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WATER QUALITY PROTECTION 
BUREAU Of WATERWAYS ENGINEERING 

SUPPLEMENT NO.1 
PENNSYLVANIA NATURAL DIVERSITY INVENTORY SEARCH FORM 

This form provides site information necessary to perfonn a computer screening for species of special concern listed 
under the Endangered Species Act of 1973, the Wild Resource Conservation Ad. the Pennsylvania Fish and Boat Code 
or the Gam~ Code. Records regarding species of special concern are maintained in a computer data base called the 
·Pennsyfvania Natural Diversity Inventory" (PNDI). This screening represents the most up to date PNDI data and may 
not reflect actual field conditions. Results of this PNDI search are valid for one year. 

Please .complete the information below, attach an 6Yz· x 11- photocdpy (DO NOT REDUCE) of the portion of the 
U.S.G.S. Quadrangle Map that identifies the project location and outlines the approximate boundaries of the project and 
mail to the appropriate regional office or the delegated County Conservation District prior to completing a Chapter 105 
environmental assessment or any other DEP pennit application. (SEE REVERSE SIDE FOR LIST OF OFFICES AND 
ADDRESSES). 

PHONE: ~ 4,5-- "'~"'3 
coumY:~~~~LL~~ ____ ~~ ______ __ 

west (to the left) ~' .... ·;::..;:.!~tS~ __ 
.... :... -:-"-" 

INDICATE PROJeCT locATtON .To· THE NEAREST ONE 
1'ENTH INCH MeAsuRING fROI4 THE EDGE OF THE MAP 
IMAGE FROM THE lOWER RIGHT CORNER. 

SCREENING RESULTS - Follow the dired.ions of the .checked block. 

'l&:I No potential conOicls were encountered during the PNDI computer Screening. Include this. form with yOUf 

environmental assessment or pennit application submission. 

o Potential conflids were resolved with (FASlPNDI staff person on ,19 -.J Indude this fonn with your 
environmental assessment or pennit application submission. 

o Potential conflicts must be resolved by contading the following natural resource agencies checked below. Pleas{ 
provide a copy of this form along with a brief description of your projed to the following agency for consultation anc 
recommendations. 

o Dept. of Conservation and Natural Resources 
Bureau of FCK'estryIFASIPNOI 
P.O.80JC85S2 
Harrisburg. PA 17105 
717-787 -3444 

PLEASE CONTACT: 
o MI. Amrf:« L Shiels 

PA Fish & Boat Commission 
450 Robinson Lane 
Beftefonle. PA 16823 
814-359-5113 

o Mr. Denver A. McDowell 
PA Game Commission 
2001 Elmetton Ave. 
Harrisburg. PA 17110-9797 
717-78~743 . 

Include this form and the agency's written recommendation with your environmental assessment or permit application 
submission. 
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BDREAU OF FISHERIES 

Delano R. Graff, Director 
(814) 359-5154 
FAX: (814) 359-5153 

[N REPL Y REFER TO 

SIR# 4782 

KILLAM ASSOCIATES 
Edward M. Davis 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

D~ar Mr. Davis: 

DIVISION Of' FISID:IUES MANAGEMENT 

Richard A. Snyder, Chief 
(814) 359-5110 

FAX: (814) 359-5153 

COl\tlrvIONWEALTH OF PENNSYLVA1'l1A 
PENNSYLVAr.'llA FISH & BOAT COiVIlVUSSION 

450 Robinson Lane 
Bdlefonre. PA 16823-9620 

July 14,2000 

TA e... f~ /l ouJ j ~~ '1l9l)1 (l'fS 

~ f e., P &.f.{. lJ ( IT'. tel -f 0 r c-f.~-<--

S~f'Y'~ S~({/t- Ct r~ 6, 
t-,1) /4 rY' 4 ~ sd~tll e~ ... 

RE: Species Impact Review - Rare, Candidate, Threatened and Endangered Species 
Consol Pennsylvania Coal Co. 
RichhiIl Township, Greene County, Pennsylvania 

,,- I have examined the map accompanying your recent correspondence which shows the location for 
the proposed. above referenced project. 

Presently, hone of the fishes, amphibians or reptiles we list as endangered or threatened are known 
to Occur at or in the immediate vicinity of this study area.. 

To allow faster processing of Species Impact Reviews (SIRs) in the future, ~e are requesting that 
the attached form be completed and returned to this office together with other relevant project 
information. Please make copies of the attached form and use with all future project reviews. If you have 
received, and in fact are using the new form, disregard the above request Please note that the PFBC 
conducts Species Impact Rev~ews only for reptiles, ampbibiaDs, fishes, and aquatic invertebrates. 
RevieWS concerning other natural resources must be submitted to other appropriate agencies. In any 
future correspondence witli us regarding this specific project, please referto the SIR. number above. 
Jbank you in advance for your cooperation. 

Sincerely, 

~/~ 
Andrew L. Shiels, Leader 
Nongame and Endangered Species Unit 

hb 

Encl. (1) 

Executive Office· P.O. Box 67000· Harrisburg. PA 17106-7000· (717)657-4518. FAX (717) 657-4549 



COMMONWEALTH OF PENNSYLVANIA 

PENNSYLVANIA 
GAME COMMISSION 

!vIr. Edward NL Davis 
EnviroIUllental Specialist 
Killam Associates 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

2001 E~MERTON AVENUE 
HARRISBURG. PA 17110·9i97 

July 20, 2000 

In re: Consol Pennsylvania Coal Company 
Potential coal refuse disposal facility 
Richland Township, Greene County, PA 

Dear Mr. Davis: 

AQMIN!SiRATiCN. . . 7: 7· 787.5070 
AUl'CMOTIVE .~NQ 
PRCCUREMENT DIVlSiCN 7: 7· 7S7 -0594 

LICENSE OMS/ON ... .il ;·,87.2084 
PERSONNE~ DIVISICN. ... 71 ;·;-87.7836 

WILDLIFE MANAGEMENi . . .717.787.5529 
INFOAMAnCN & ECU~ATlC'N . 717.7B7-ti2ee 
L.l,W ENFCF.C;:Y.ENi .iI7·'87·57.:o I 
L..~ND MANAGEMENT ,17.787.68.8 
RE.~L SSiATE DIVISlON .... .7;7·787-o5OS 

MANAGEMENT:NF~~M~nc~ 

SYS'rEMS. .7: ;-·7ST • .1076 

This is in reference to your letter requesting information relative to the above project. 

We have completed an office review and determined that except for occasional individuals, 
this project should not affect any endangered or threatened species of bird or mammal recognized by 
the Pennsylvania Game Commission. 

This response relates only to endangered or threatened species. It does not address other 
concerns of the Pennsylvania Game Commission. n: in the normal review process, it is detennined 
that the project may impact critical or unique habitats such as wetlands, wintering areas, or nesting 
cover, etc., you may be requested to conduct additional studies. 

For your convenience, please find attached, a coPY. of the United States Department of 
Interior's National Wetlands Inventory Map. Based on a map reconnaissance of the project area, your 
project may encroach upon wetlands. Any encroachment in wetlands will require permits from the 
Pennsylvania Department ofEnviromnental Resources under the Dam Safety and Encroachment Act, 
Section 105:1 and the U.S. Army Corps of Engineers under Section 404 of the Clean Water Act. 

An Equal OpportutUt"J Employer 
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!vIr. Edward M. Davis -2- July 20,2000 

If you have any questions on the above, please contact me directly at 717-783-1728. 

WAC/pfb 

cc: File 
GRC 
Kepler 

:rw y~~ 
. am A Capouillez, PG 

Section Oil/Gas and Mineral Development 
Bureau of Land Ivfanagement 
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A. 

B. 

c. 

D. 

COM}.{ONWEAL11i OF PENNSYLVANIA 
fiSH AND BOATCOMMlSSION 

. . '. . ~37"()1fJ .. 0tItII·A/(Kf 
lhis fonn proVIdes the sile IruocmabOCl necessary to perfonn I computer sUtch Cor speaes or special concern lislec 
under the Endangered Species Act of 1973, the Wild Resource Conservation Act. the PeMsylvania Fish and Boat 
Code or the Wildlife Code. 
Complete the information below and mail to: ~! ef I ~, &t:a II 

Andrew L. Shiels 
Herpetology, Endangered Species and Triploid Grass Carp Coordinator 

PA Fish and Boat Commission II I Ftb - _I 
450 Robinson Lane ·1", P. u Q f\O'I 

BeUefonte, PA 1682l ttl Q. ~ f .. r~S () (\ 
(814)359.5113 . pJlh......, ., () 

,I'~/D , 
This (am and a:axnpanying maps should be sent to the above address Ca' environmental reviews th:l oal)' concern 
repCiIes, ampLibiaas, &shes aDd aquacic invertebrates. Reviews Cor ocher natural resources must be submitted to 
other appropriate agencies. 
The absence or recccded infonnatioci from our files docs Dot necessarily imply actual condilioas on site.' Future 
field invescigaliaas ccu1d alter this detenninafioa. The inCcrmatioa c:oataiaed in cur &les is roUtinely updated. A review 
~~~~~ . 

Name oCtile United Stak$ fl!l::! s~.s.G.s.) 7.5 Minute QuadImsIe Map Whae prqJect is located: 
W/od ~t.--. . . Prqjectsia(lDaaes}:~o.f!.D 

Indi~ the lo:aIioa eX approximate project center on the u.s.o.s. Qua-d map by measuring in inches (to Dearest oae-teoth) 
from the lowe~ ri,ht (onaer orebe actual U.s.O.s. Quad map . 

• 

• Noeth (Up) j3S0 iDcbes 
, West (to the left) 3,3$ inches Wat.s • 

o 
(Exampk, not to scak) 

. 
Use oaJy aDe Corm Cor each proposed project cr locatica. . H -= 2.5 
Attacb an 8.s- by II- photocopy (DO NOT BEDUCE) or·the 
section ct the U.s.G.s~ QuadraDgle Map which ideolifies the 
P!9ect location and outlines the !ppCoximate boundaries of'the project. 

FOR PFBC USB ONLY 
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United States Department of the Interior 

FISH AND WILDT~'FE SERVICE 
-PennsylvanIa FiCfOOfflce 

315 South Allen Street, Suite 322 
State College, Pennsylvania 16801-4850 

Mr. Edward M. Davis 
Killam Associates 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

Dear Mr. Davis: 

June 15,2000 

This responds to your letter of May 10, 2000, requesting information about natural resource areas 
of special concern, and federally listed and proposed species in the vicinity of the proposed coal 
refuse disposal facility to be located in Ricbhill Township, Greene County, Pennsylvania. The 
following comments are provided pursuant to the Fish and Wildlife Coordination Act (48 Stat. 
401, 16 U.S.C. 661 et seq.) and the Endangered Species Act of 1973 (87 Stat. 884, as amended; 
16 U.S.C. 1531 et seq.). 

Except for occasional transient species, no federally· listed or proposed threatened or endangered 
species under our jurisdiction are known to occur within the project impact area. Therefore; no 
biological ass~sment or ftnther·Section 7 consultation under the Endangered Species Act will be 
required with the Fish and Wtldlife Service. Should project plans change, or if additional 
iriformation on listed or proposed species becomes available, this detennination may be 
reconsidered. A compilation of certain federal status species in Pennsylvania is enclosed for 
your informatio~ . 

Based on oUr office review ofproject information piovided and map reco~ce (i.e., County 
Soils maps andlor National Wetland Inventory maps), wetlands may occur within the boundari~ 
of the proposed project Work in wetlands requires permits from the Pennsylvania Department 
of Environmental-Protection (DEP) andlor the Army.Corps of Engineers (COIps). We suggest 
you contact the DEP and the Corps at the addresses listed below for information on permit 
requirements. 

Pennsylvania Department of 
Environmental Protection 

Division of Rivers and . 
Wetlands Conservation 

P.O. Box 8554 
Hanisburg, PA 17105-8554 

District Engineer, Pittsburgh 
U.S. Army Corps of Engineers 
Federal Building 
1000 Liberty Avenue 
Pittsburgh, PA 15222 

By copy of this letter, we are infonning these agencies of the proposed project. 
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This response relates only to endangered and threatened species under our jurisdiction and a 
preliminary review for wetlands, based on an office review of the proposed project's location. 
No field inspection of the project area has been conducted by this office. Therefore, we suggest 
contacting a qualified consultant to evaluate your site for potential wetland impacts. 

For information regarding State resources of special concern, including State-listed endangered 
and threatened species, please contact the Pennsylvania Game Commission (birds and mammals; 
State Game Lands), the Pennsylvania Fish and Boat Commission (fish, reptiles, amphibians and 
aquatic invertebrates; trout streams), the Pennsylvania Department of Conservation and Natural 
Resources (PNDI; plants and plant sanctuaries; State Forests; State Parks; Natural Areas; State 
Wild and Scenic Rivers) and the Department of Environmental Protection (Special Protection 
Watersheds;' Wetlands). . 

If we can be of further assistance, please contact Michael McCarthy of my staff at 
814-234-4090. 

Sincerely, 

Enclosure 
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Module 19: Reclamation Schedule and Cost Information 

19.1 Structure Demolition 

Complete Form 19.1 to identify and describe: each structure which will be constructed or used under this permit; 
its intended fate upon completion of operations; and the demolition costs. Demolition costs may be taken from 
Table 19A or based on actual contractor's demolition cost estimates for the structure in question. If contractor's 
estimates are used, at least 2 estimates (signed by the contractor on company letterhead) must be obtained and 
included with this module. 

(Note that Form 19.1 is intended to show a running tally of all structures which are or ever were included under the 
permit. New structures proposed under permit revisions should be added to the list. Demolished structures should 
be retained on the list along with their actual dates of demolition.) 

Refer to Form 19. 1 included at the end of this module for all structures associated with this coal refuse disposal 
facility permit application. 

19.2 Site Reclamation 

Complete Form 19.2 to identify each surface activity site which will be developed or used under this permit, its 
anticipated date of reclamation, and the estimated cost to reclaim it to the proposed postmining land use. Use 
Table 19C to calculate surface reclamation costs. 

Refer to Form 19. 1 included at the end of this module for all structures associated with this coal refuse disposal 
facility permit application. 

19.3 Sealing Mine Openings and Ventilation Holes 

Complete Form 19.3 to identify each mine opening and ventilation hole which will be developed or used under this 
permit, the type of seal to be used, the anticipated date of sealing and the estimated cost of sealing. Sealing costs 
may be taken from Table 198 or based on actual contractor's cost estimates for sealing the opening or ventilation 
hole in question. If contractor's estimates are used, at least 2 estimates (signed by the contractor on company 
letterhead) must be obtained and included with this module. 

(Note that Form 19.3 is intended to show a running tally of all openings and ventilation holes which are or ever 
were included under the permit. New openings and ventilation holes proposed under permit revisions should be 
added to the list. Sealed openings and ventilation holes should be retained on the list along with their actual dates 
of sealing.) 

No mine openings or ventilation holes are proposed with this permit application. 

19.4 Mine Drainage Treatment 

Provide the following information for the mine drainage treatment facilities which presently serve or are proposed 
to serve this operation. 

a) The design capacity of the treatment facilities. 

b) The current costs of operation and maintenance on an annual basis. 

c) The date of construction or last major renovation. 

d) The capital cost of the facility in current dollars. 

(Note that these figures will not be factored into the required bond amount unless the Department determines that 
there is a potential for a postmining discharge which must be treated or managed. The regulations require that 
mine designs be planned to prevent such discharges from occurring.) 

No mine drainage treatment facilities are proposed with this permit application. 
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Table 19A 
Default Values For Calculating Structure Demolition Costs 

Wooden structures $.35 per fe of useable volume* 

Building with minimal internal supports and no $.35 per ft3 of useable volume* 
fixed machinery 

All other buildings and tipple structures $.70 per ft3 of useable volume* 

Belts and conveyors $1.00 per lineal ft. 
*Useable volume = floor area x ceiling (or rafter) height 

Table 19B 
Default Values for Calculating Sealing Costs 

Opening Type of Seal 

Boreholes Solid Concrete 1.0. 12" or less 
I.D. more than 12" 

Shaft 50' of inert fill d* is 100' or less 
(not intended to be sealed random fill to 
water-tight) surface, mounded d* is 100' to 200' 

d* is 200' to 300' 
d* exceeds 300' 

Shaft Concrete bulk-
head/plug d* is 100' or less 

(intended to be sealed and backfilled 
water-tight) material d* is 100' to 200' 

d* is 200' to 300' 

d* exceeds 300' 
Drift or slope Single bulkhead, 

water-tight, no 
hydraulic heal 
Solid concrete plug, 
water-tight, hydraulic 
head on seal 
Remotely placed water-
tight seal 
Air seal, permits 
discharge of mine water 

d* means the total depth of the shaft. 

Table 19C 
Reclamation Costs 

Reclamation Cost 

$1,500 
$2,000 
$9,000 

$14,000 

$19,000 
$24,000 

$16,000 

$21,000 

$27,000 

$35,000 

$5,000 

$9,000 

$10,000 

$5,000 

Permit Application Type Reclamation CostlAc. 
Coal Refuse Disposal $1000 
Coal Preparation Plant $3000 

Bituminous Underground Mine $3000 
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FORM 19.1 Structure Demolition 

Construction Dimensions Construction Demolition Postmining Use Demolition 
Structure Material (I-w-h) (ft.) Volume (ft3) Date* Date* (if Applicable) Cost 

Coal Refuse Bin #1 steel 30x30x60 54,000 2005 (P) 2020 (P) N/A $37.800 

Coal Refuse Bin #2 steel 30x30x60 54.000 2005 (P) 2020 (P) N/A $37,800 

Coal Refuse Bin #3 steel 30x30x60 54,000 2005 (P) 2020 (P) N/A $37,800 

Belt conveyor steel 11 ,400 linear feet N/A 2005(P) 2020 (P) N/A $11,400 

Slurry pipeline HOPE 6,000 linear feet N/A 2005(P) 2020 (P) N/A $6,000 

i 

Maintenance Building Steel/concrete 40x80x30 96,000 2005 (P) 2020 (P) N/A $67,200 I 

* Indicate (P) for proposed, (A) for actual. 
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FORM 19.2 Surface Area Reclamation 

Date Estimated Cost 
Site Acreage Date Opened· Reclaimed· of Reclamation 

Bailey Mine Complex proposed Coal 
Refuse Site 556.6 3rd quarter 2005 (P) 2020 (P) $556,600 

--

• Indicate (P) for proposed, (A) for actual. 
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Module 20: Coal Refuse/Coal Ash - Sources and Properties 

This module must be completed if coal refuse disposal will take place under the permit. If coal ash will be deposited along 
with the refuse, appropriate responses must be provided under this module and Module 25. 

*State regulations require that certain technical aspects of refuse site design be prepared and certified by a registered 
orofessional engineer. See Chapter 90, Sections 90.39, 90.112(b)(1), 90.124. 

20.1 Identification of sources 

Complete Form 20.1 identifying all sources of the coal refuse which will be disposed of on site, and the types of 
refuse which will come from each source. If coal ash will be mixed with the refuse also identify the source(s} and 
type( s) of ash. 

Refer to Form 20. 1 located at the end of this module. 

20.2 Type(s) and amount(s) of incoming coal refuse and coal ash 

Complete Form 20.2 identifying the types and amounts of coal refuse and coal ash which will be received on a 
daily basis. 

Refer to Form 20.2 located at the end of this module. 

20.3 Chemical properties of coal refuse 

a) If leachate characteristics can be determined by analyzing the drainage from an existing site where the 
material is being deposited, provide an analysis of the drainage for: pH. alkalinity. acidity. total iron, total 
manganese. total aluminum. sulfates, and specific conductance (in micromho's per liter corrected to 25°C). 

The refuse to be deposed of at the newly proposed facility will be the same as currently being disposed of at 
the existing Bailey Mine Complex Refuse No. 1 facility, resulting in similar discharges. Refer to Section 8. 1 g 
of Module 8 of this application for an evaluation of discharges from the existing coal refuse facility. 

b) If leachate characteristics cannot be determined by analyzing drainage from an existing site, provide an 
acid-base account of the refuse produced at the preparation plant or an acid-base account of all strata 
including coal which will be removed from the mine. Use the method described in Field and Laboratorv 
Methods Apolicable to Overburden and Mine Soils, (Sobek, et. al. 1978), published by U.S. E.P.A. (EPA-
600/2-78-054 ). 

Since refuse is generally known to be highly variable in sulfur content and potential acidity generated, 
several samples of each source of coal refuse must be collected and analyzed. Include original laboratory 
data sheets with the application. 

Not applicable. Chemical properties of drainage from the existing Bailey Mine Complex coal refuse disposal 
site are representative of expected leachate from the proposed site. 

20.4 Chemical properties of coal ash 

Complete Module 25. 

Not applicable. Beneficial use of coal ash is not proposed. The only coal ash to be disposed in Coal Refuse 
Disposal Areas No. 3 and No. 4 will be that generated by the preparation plant thermal dryers. As indicated on 
Form 20.2, it will be an insignificant part of the proposed disposal operation. 
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20.5 Physical properties of coal refuse (and coal ash) 

Include a physical analysis of the coal refuse, including the % moisture, maximum dry density, optimum moisture 
content, grain size distribution, coefficient of friction, and cohesion. 

If ash will be deposited along with the refuse, include physical analyses on 0:100, 25:75, 50:50, 75:25, and 
100:0 mixtures of refuse to ash. 

Coarse Coal Refuse: Physical and engineering properties of the coarse coal refuse are presented in Section 3.0 
and Appendix E of the Design Report attached to Module 21. 

Fine Coal Refuse: The only physical property used for design was a density of 40 pcf. This in-situ density value 
is based on sounding data developed for the existing facility. It was appended to the approved Alternatives 
Analysis Report. Zero shear strength was assigned to this material for stability calculations. 

Breaker Rock and Thermal Dryer Ash: The presence of these materials at the quantities reported will not 
significantly impact facility performance. They will be disposed in non-structural embankment areas as indicated 
on the Module 21 Construction Drawings. 
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FORM 20.1 SOURCES OF COAL REFUSE AND ASH 
Source Mine, Preparation Coal Seams From Which Type of Material Received From Source 
Plant, or Ash Generator Coal Refuse Is Derived (Mine Rock, Breaker Rock, Coarse Refuse, Slurry, Filter Cake, Fly Ash, Bottom Ash) 

Coarse Coal Refuse, Fine Coal Refuse Slurry, Breaker Rock, and Fly Ash and Bottom Ash from 
Bailey Central Mine Commex _ Pittsburgh CJlC!1 Seam the Thermal Dryers._ 

20 - 3 



FORM 20.2 
TYPES AND AMOUNTS OF INCOMING COAL REFUSE AND COAL ASH 

Material Type Amount (TPD or GPO) Moisture Content (0/0) 

Mine Rock None 

Breaker Refuse 894 TPD O%-Amts are reported on dry basis 

Coarse Refuse 14,731 TPD " " 

Slurry (Fine Coal Refuse) 2992TPD " " 

Filter Cake None 

Fly Ash and Bottom Ash 204 TPD " " 



5500-PM-MR0324 Rev. 412001 

Module 21: Coal Refuse Construction Plans 

All cross sections and information submitted under this Module must be prepared by or under the direction of a qualified 
registered professional engineer or qualified geologist with assistance from experts in related fields. All submitted 
materials must be certified by the engineer who prepared them or directed their preparation. 

21.1 Design Cross Sections. 

a) Provide a minimum of one longitudinal and one lateral cross section through the highest and lowest 
elevations of the disposal area. Key the cross sections to Exhibit 9.1. Identify the cross sections as "Exhibit 
21.1 - Refuse Disposal Area Cross Sections", and show the following details: 

1) Original ground profile. 

2) Final grade profile. 

3) Terraces. 

4) Roads. 

5) Ditches 

6) Ponds 

7) Streams 

8) Underdrains 

9) Leachate collection drains. 

10) Final cover thickness. 

11) Liners (See Module 14) 

Cross sections have been prepared for each dam, the sedimentation pond, and each disposal facility. Refer 
to the Design Report that is included as Exhibit 21. 1. Cross sections are included in the construction 
drawings presented in Appendix A. 

21.2 Pile Construction Characteristics 

a) Describe the following dimensions and slopes as they apply to the constructed fill. 

1 ) Maximum vertical thickness of the pile. 

Coal Refuse Disposal Area NO.3: 350 feet 

Coal Refuse Disposal Area NO.4: 475 feet 

2) Maximum prepared slope of the land surface (%). 

Coal Refuse Disposal Area No. 3 and No.4: 50% 

3} Maximum grade along the side slopes of the pile (%) 

Coal Refuse Disposal Area No. 3 and NO.4: 40% 

4} Maximum grade of the top of the pile (%). 

Coal Refuse Disposal Area No.3: 5% 

Coal Refuse Disposal Area NO.4: 3% 

5) Maximum grade of the face slope of the pile (%). 

Coal Refuse Disposal Area No. 3 and NO.4: 33% with terraces, 40% between terraces 

6) If the slopes of the pile will be terraced, include the following: 
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i) Grade of reverse slope (%); 

Coal Refuse Disposal Area No. 3 and No.4: 5% 

ii) Width of the terraces; 

Coal Refuse Disposal Area No. 3 and No.4: 20 feet 

iii) Height interval between terraces; and 

Coal Refuse Disposal Area No. 3 and No.4: 50 feet 

iv) Maximum grade along axis of terraces (%). 

Coal Refuse Disposal Area No. 3 and NO.4: 2% 

Refer to the Construction Drawings presented as Exhibit 21. 1. 

21.3 Underdrainsl Spring Collectorsl and Leachate Collectors 

a) Show locations of underdrains, spring collectors and leachate collectors on Exhibit 9.1. 

Refer to the Construction Drawings, Sheets 3,4,9, 10, 16 and 22, (Exhibit 21.1). 

b) Provide a large scale cross section showing the construction of each drain and collector. 

Refer to the Construction Drawings, Sheets 17, 18, 19,20,21, 23 and 32, (Exhibit 21.1). 

c) Provide calculations, charts, or references to indicate hydraulic capacities of drains and collectors. 

Refer to Appendix G of the Module 21 Design Report. 

d) Provide material specifications for drain and collector construction. 

Refer to Appendix B of the Module 21 Design Report and the Module 21 Construction Drawings. 

21.4 Keyway Cutsl Rock Toe Buttressesl Other Stabilization Structures 

a) Show locations of keyway cuts, rock toe buttresses, and other stabilization structures on Exhibit 9.1. 

The Main Dam and Saddle Dam A will be provided with a cutoff trench. Landslide material under/ying 
Saddle Dam A will be removed, and sections of haul road will be benched into rock as indicated on Sheet 34 
of the Module 21 Construction Drawings. 

b) Provide a large scale cross section showing the construction of each cut, buttress and stabilization 
structure. 

Refer to Sheets 13, 14, 19, 20, 21 and 23 of the Module 21 Construction Drawings. 

c) Provide material specifications for each structure. 

Refer to Appendix B of the Module 21 Design Report and the Module 21 Construction Drawings. 

21.5 Construction Narrative 

a) Describe how refuse and, if applicable, coal ash will be handled at the site from arrival to deposition, 
addressing the following items. 

1) Storage prior to deposition; 

Coarse coal refuse will be transported to the site by belt conveyor and temporarily stored in a refuse 
bin prior to deposition. Temporary storage of fine coal refuse slurry is not proposed. 
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2) Mixing and blending of ash and refuse: 

Coal ash generated from the thermal dryers and coal refuse will be co-disposed. 

3) Application of alkaline materials or bactericides; 

Not applicable. Application of alkaline materials or bactericides are not part of this permit application. 

4) Spreading at site of deposition; 

Refer to Sections 2.2 and 2.3 of the Operation and Maintenance Manual appended to the Module 21 
Design Report and to Section 7 of Technical Specifications appended to that same report. 

5) Compaction methods (including testing procedures and frequencies); 

Refer to Section 7 of Technical Specifications appended to the Module 21 Design Report. 

6) Placement of cover. 

Soil cover placement will be in accordance with Section 16 of the Technical Specifications appended 
to the Module 21 Design Report. 

21.6 Engineering Certification 

a) Indicate critical stages where: 

1) Close engineering supervision is required; 

Refer to Module 10.3 

2) Certification of site development will be provided; and 

Certification of the sedimentation pond (both chambers) will be required. 

3) Photographic evidence of site development will be provided. 

Photographic evidence of site development will be included with the construction certifications. 

21.7 Stability Analysis 

Stability analyses must be completed for all refuse piles greater than 20 feet in height; piles on slopes greater than 
36%; and other structures as requested by the Department. If a structure meeting any of these criteria will be 
constructed or used under this permit. address the following. 

a) If there are any clay horizons or known unstable units in the strata beneath the proposed structure explain 
what measures will be taken to remove or stabilize these units. 

Soils underlying the eastern and western coarse coal refuse dams (Main Dam and Saddle Dam A, 
respectively) consist primarily of clays and silts with varying amounts of rock fragments. Colluvial deposits 
underlain by residual soils are present at most locations. Results of slope stability analyses indicate that the 
presence of these soils within the Main Dam foundation will not cause instability. Therefore, no measures 
will be taken to remove or stabilize the Main Dam foundation soils. Soils beneath Saddle Dam A exhibit 
signs of movement. Though the location and direction of this movement is such that stability of the structure 
under final conditions will not be affected, the unstable material will be completely removed and existing 
springs will be collected and discharged throught the spring drain system in order to enhance stability during 
initial construction of the upstream toe of the saddle dam. Cutoff trenches will be constructed for seepage 
control. 

Additional unstable areas were located in Coal Refuse Disposal Area NO.4. Again the location and 
orientation of these unstable areas are such that they will not affect long term stability of the pile. 

More detailed discussions of dam foundation conditions and slope stability analyses are presented in the 
Design Report attached to Module 21. 
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b) If there are any saturated zones or layers subject to artesian pressures beneath the proposed structure 
explain what measures will be taken to remove or drain these areas. 

A rock drain will be installed beneath Coal Refuse Disposal Areas No. 3 and No. 4 at the location shown on 
Sheet 3 and 4 in the Exhibit 21 Construction Drawings. This drain will carry stream base flow under the 
facility. Springs that may be encountered at the subgrade of the downstream sections of impounding 
structures will be intercepted as needed with a spring drain constructed in accordance with Section 4.0 of 
the Technical Specifications presented in the Design Report (Module 21). Spring drains will discharge into 
the rock drain. 

c) Define the effect of subsidence from deep mining on the stability of the proposed structure. Describe what 
measures will be taken to minimize subsidence beneath the proposed area in order to ensure stability of the 
area. 

The extent of eXisting underground mine workings at the site is presented on the Module 6.2 Environmental 
Resource Map. Effects on dam stability are discussed in Section 4.9.6 of the Design Report. 

d) Define the effect of blasting within the proposed area or adjacent areas on the stability of the proposed 
structure. 

No blasting effects are expected since blasting either will not be permitted or will be carefully controlled by 
CPCC. Blasting will not be necessary after placement of the dam embankment materials has begun, but 
may be applicable during site preparation. Because the site is underlain by workings of the the Bailey Mine, 
CPCC intends to avoid blasting during site preparation. Section 5.0 of the Technical Specifications prohibits 
blasting unless approved by the Owner and such approval will be based on expected impacts to the dam 
foundation and under/ying mine. If blasting is permitted, the Contractor will be responsible for obtaining all 
necessary permits and for complying with all regulatory requirements. Stability analyses were performed for 
seismic conditions that are similar to that which might result from blasting in areas adjacent to the proposed 
facility. Adequate factors of safety were found for these analyses. Stability analyses are presented in 
Module 21. 

e) Provide calculations showing the lowest static and seismic safety factors within and beneath the structure. 
Identify the method and any computer software which were used. Explain all assumptions which were 
made. Provide all supporting data and tests results used in the calculations. 

The dams have been analyzed under conditions of steady state seepage with and without seismic loading. 
Embankment as well as foundation failures were analyzed. The lowest factor of safety resulting from these 
analyses were 1.5 for static cases and 1.29 for seismic cases. Results of comprehensive slope stability 
analyses for al/ critical slopes of the design indicate that minimum required safety factors of 1.5 for static 
condition and 1.20 for seismic condition are maintained. Consequently, cut and fill slope designs proposed 
for the sedimentation pond, coarse coal refuse embankments, and earthen saddle dams are stable against 
deep-seated circular or sliding block failures under the conditions considered. 

The stability analyses performed for this facility involves numerous different cases and cannot be 
adequately represented by providing a single lowest factor of safety. Results of the analyses are tabulated 
and discussed in Section 4.9.4 of the Design Report presented in Module 21. Supporting calculations are 
provided in the Design Report as Appendix G. 

f) Describe the effects of the liner on the structure's stability. 

Two types of liner systems are incorporated into the dam structures and have differing impacts on the 
stability of the dam; The soil liner to be installed beneath the entire facility to limit infiltration into the 
underlying groundwater table and the HOPE liner used in saddle dams B, C, and D to limit internal flow 
through these structures. 

The soil liner is a potential weak layer that could cause a sliding block type failure of the entire dam. The 
strength of the remolded soil material was established through rigorous laboratory testing and these strength 
values were used in the stability analyses. Sliding block analyses were performed that limited the failure 
surface to this potential weak layer and acceptable factors of safety were obtained. See Section 4.9.4 of the 
attached Design Report. 
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The HDPE liner used to control seepage through Saddle Dams B, C, and D will enhance stability by 
lowering the phreatic surface in the downstream portions of the dam. For upstream failures under 
drawdown conditions, the liner seNes as a potential plane of weakness. This is addressed by placing the 
liner deep within the dam structure and using a textured liner to increase the sliding friction between the soil 
and the liner. With these provisions, upstream failures were found to have acceptable factors of safety. 

g) Provide a cross section (same scale as Exhibit 21.1) depicting all soil and rock units from bedrock to 
finished surface elevation of the structure. Include location of phreatic surface (if applicable) and depict the 
circular, block, and wedge failure surfaces for minimum factors of safety. Identify cross section as Exhibit 
21.7. 

Cross sections used for the slope stability analyses are presented in Section G of the attached Design 
Report. Results of the slope stability analyses, i.e., critical failure surfaces, are included on these cross 
sections. 

h) All values utilized in the stability analysis must be verified by laboratory testing. 

Material engineering properties used in the stability analyses have been based on laboratory testing as 
discussed in Sections 2.0 and 3.0 of the Design Report. Laboratory test results are presented in Appendix 
E of the Design Report .. 

21.8 Additional Geologic Information - Coal Refuse Disposal Sites. 

a) Describe the physical characteristics of the soil and bedrock. 

Refer to Module 14 and Module 18.3.e of this application for physical characteristics of the soil within the coal 
refuse disposal sites. Physical characteristics of the bedrock are discussed in section 2.5 of the attached 
Design Report. 

b) For sites where refuse piles, fills, dams, or embankments will be constructed, provide the results of a 
detailed geotechnical investigation, including standard penetration tests. 

Refer to geotechnical investigation results presented in Appendix D of the attached Design Report. 

21 - 5 



DESIGN REPORT 
For 

Bailey Central Mine Complex 
Coal Refuse Disposal Areas No.3 and No.4 

Greene County, Pennsylvania 

Prepared For: 

Consol Pennsylvania Coal Company 
Pittsburgh, Pennsylvania 

Engineering Certification: 

Michele Stewart 
PE-029157-E 

Prepared By 

Michael Baker Jr., Inc. 
Coraopolis, Pennsylvania 

March 2002 

I 
certify pursuant to the penalties of 18 Pa . 

. Sec. 4904 to the best of my knowledge, 
infonnation and belief, that the infonnation 
contained in the accompanying plans, 
specifications, and reports has been prepared in 
accordance with accepted engineering practice, is 
true and correct, and is in confonnance with 
Chapter 105 of the rules and regulations of the 
Department of Environmental Protection. 



Section 

CONSOL PENNSYLVANIA COAL COMPANY 
BAILEY CENTRAL MINE COMPLEX 

NEW COAL REFUSE DISPOSAL FACILITY 

COAL REFUSE DISPOSAL AREAS NO.3 AND NO.4 

DESIGN REPORT 

TABLE OF CONTENTS 

1.0 GENERAL INFORMA.TION............................................................................. 1-1 

1.1 Facility Identification [§77.21S-2(b)(1&3) and 77.216-2(a)(I)]....................... 1-1 
1.2 Site Location [§ 77.215-2(b)(2) and 77.216-2(a)(2)] ...................................... 1-1 
1.3 Facility Purpose [§77.216-2(a)(3)].................................................................. 1-1 
1.4 Watershed Infonnation [§77.216-2(a)(4)]....................................................... 1-3 

2.0 FAC1LITY FOUNDATION CHARACTERISTICS ......................................... 2-1 
2.1 Site Investigations [§77.216-2(a)(S)] .............................................................. 2-1 

2.1.1 Field Investigations............................................................................. 2-1 
2.1.2 Laboratory Testing Program ................. ..... ...... ................ ...... ............. 2-2 

2.2 Regional Geology [§77.216-2(a)(S)]............................................................... 2-2 
2.3 Existing Underground:Mine Workings [§77.216-2(a)(14)].............................. 2-2 
2.4 Site Foundation Soils [§77.216-2(a)(5)] ......................................................... 2-3 

2.4.1 Description......................................................................................... 2-3 
2.4.2 Properties Used for Design ................ ........... ............ ....... .......... ......... 2-3 

2.5 Site Bedrock [§77.216-2(a)(5)] ...................................................................... 2-4 
2.5.1 Description......................................................................................... 2-4 
2.5.2 Properties Used for Design ....... .......... ................................................ 2-4 

3.0 EMBANKMENT PROPERTIES....................................................................... 3-1 
3.1 Coal Refuse [§77.216-2(a)(6)]........................................................................ 3-1 

3.1.1 Coarse Coal Refuse............................................................................. 3-1 
3.1.2 Fine Coal Refuse................................................................................. 3-2 

3.2 Off Site Materials [§77.216-2(a)(6)]............................................................... 3-2 

4.0 ENGINEERIN'G DESIGN ........ 0..... ........ ............................. ................................ 4-1 
4.1 General Facility Layout and Operation............................................................ 4-1 

4.1.1 Coal Refuse Disposal Area No.3 (Slurry Impoundment)..................... 4-2 
4.1.2 Coal Refuse Disposal Area No.4 (Coarse Coal Refuse Disposal Area) 4-3 
4.1.3 Sedimentation Pond.............................................................. .............. 4-3 



4.3 Facility Staging [§77.216-2(a)(6 & 9)] ................................................................... 4-4 
4.3.1 Coal Refuse Disposal Area No.3 [§7.216-2(a)(6 & 9)] ............................. 4-4 
4.3.2 Coal Refuse Disposal Area No.4 [§7.21S-2(b)(3 & 4)] ............................. 4-5 
4.3.3 Sedimentation Pond [§7.216-2(a)(6 & 9)] .................................................. 4-6 

4.4 Layout and Dimensions [§77.21S-2(b)(4,6 & 7) and 77.216-2(a)(7)] ......................... 4-6 
4.4.1 Coal Refuse Disposal Areas No.3 and No.4........................................ 4-6 
4.4.2 Sedimentation Pond............................................................................... 4-7 

4.5 Haul and Access Roads [§77.216-2(a)(7)]............................................................. 4-7 
4.6 Slurry Impoundment Hydrology and Hydraulic Design ................................... 4-7 

4.6.1 Design Criteria [§77.216-2(a)(10 & 11)]..................................................... 4-8 
4.6.2 Maximum Water Surface Elevations [§77.216-2(a)(II)] .......................... 4-8 
4.6.3 Discharge Systems [§77.216-2(a)(12)] ...................................................... 4-9 

4.7 Sedimentation Pond Hydrology and Hydraulic Design [§77.216-2(a)(10,11&12)] 4-10 
4.8 Erosion and Sedimentation Control [§77.21S-2(b)(6) and 77.216-2(a)(7 & 12)] ........ 4-11 

4.8.1 E&S Control During Initial Site Preparation......................................... 4-11 
4.8.2 E&S Control During Facility Operation................................................ 4-12 
4.8.3 E&S Control During Facility Closure ................................................... 4-13 

4.9 Geotechnical Design.......................................................................................... 4-14 
4.9.1 Infiltration Control [§77.216-2(a)(6)] ........................................................ 4-14 
4.9.2 Drainage of Existing Surface Water [§77.21S-2(b)(6) and 77.216-2(a)(12)]. 4-14 
4.9.3 Internal Seepage Control [§77.21S-2(b)(6) and 77.216-2(a)(6 & 7)] .............. 4-15 
4.9.4 Slope Stability [§77.21S-2(b)(8) and 77.216-2(a)(13)]................................... 4-19 
4.9.5 Monitoring............................................................................................. 4-24 
4.9.6 Effects of Underground Mine Workings [§77.216-2(a)(13 & 14)] ............. 4-25 

4.10 References.. ................ ... ..... ................. ...... ... .... ... ............ ... ........... ... .... ..... ..... ... 4-30 

5.0 ABANDONMENT PLAN [§77.215-2(b)(2) and 77.216-2(a)(16)] ................................. 5-1 
5.1 Pool Filling and Finished Grade................................ ................. ................ ....... 5-1 
5.2 Topsoiling and Vegetation ................................................................................ 5-1 
5.3 Surface Water Matlagement .............................................................................. 5-1 

6.0 MONITORING AND MAINTENANCE [§77.215-2(b)(5) and 77.216-2(a)(8 & 15)].. 6-1 

APPENDICES 

Appendix A - Drawings [§77.215-2(b)(4 & 7) and 77.216-2(a)(7)] 
Appendix B - Technical Specifications [§77.216-2(a)(6 & 15)] 
Appendix C - Operations and Maintenance Manual [§77.215-2(b)(8) and 77.216-2(a)(8 & 15)] 
Appendix D - Test Boring Records, Test Pit Records, and Field Permeability Test Results 
Appendix E - Laboratory Test Results 
Appendix F - P ADEP Module 7 - Geologic Information 
Appendix G - Calculations 



Section 1.0 

GENERAL INFORMATION 

1.1 FACll.JTY IDENTIFICATION [CFR, Title 30, Parts 77.215-2(b)(1&3) 
and 77.216-2(a)(I») 

Consol Pennsylvania Coal Company (CpeC) is seeking Mine Safety Health Administration 
(MSHA) approval of enclosed plans for a new coal refuse disposal facility for Bailey Central Mine 
Complex. The proposed disposal facility includes the following structures requiring MSHA 
approval: 

• Coal Refuse Disposal Area NO.3 (Slurry Impoundment) 
• Coal Refuse Disposal Area No.4 (Coarse Coal Refuse Disposal Area) 
• Sedimentation Pond 

CPCC owns and operates Bailey Central Mine Complex (MSHA ID No. 36-07230) and will own 
and operate the proposed coal refuse disposal facility as well. epcc is located at the following 
address: 

Consol Pennsylvania Coal Company 
1800 Washington Road 
Pittsburgh, PA 15241-1421 

1.2 SITE LOCATION [CFR, Tide 30, Parts 77.21S-2(b)(2) and 77.216-2(a)(2») 

The project site is located in Greene County, Pennsylvania, approximately 3,300 feet south of the 
intersection of State Routes 4009 (Grinnage Road) and 4013 (Dog Town Road). It is comprised 
of a valley and adjoining valley containing unnamed tributaries to Enlow Fork. The proposed 
disposal facility site is bordered on the west by the existing slurry impoundment for CPCC's 
Bailey Central Mine Complex. Coal Refuse Disposal Area No.3, the sedimentation pond, and the 
majority of Coal Refuse Disposal Area No.4 are situated in Richhill Township, Greene County, 
Pennsylvania. A small section of Disposal Area NO.4 extends into Gray Township. 

Presented as Figure 1-1 is the site location map. 

1.3 FACll.JTY PURPOSE [CFR, Tide 30, Part 77.216-2(a)(3») 

CPCC proposes to use the facility for disposal of coarse and fine coal refuse generated by Bailey 
Central Mine Complex. Existing disposal areas that currently service the mine complex are 
nearing capacity. 
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1.4 WATERSHED INFORMATION [CFR, Title 30, Part 77.216-2(a)(4)] 

As indicated previously, the proposed Bailey Disposal Facility site is a valley and adjoining valley 
containing unnamed tributaries to Enlow Fork. Coal Refuse Disposal Area No. 3 and the 
sedimentation pond will be constructed in the main tributary valley. Watershed areas affecting 
these two structures are 284 acres and 461 acres, respectively. Coal Refuse Disposal Area No. 4 
will be developed within the watershed of the contributory valley, a watershed area of 
approximately 153 acres. 
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Section 2.0 

FACILITY FOUNDATION CHARACTERISTICS 

Characteristics of the new Bailey coal refuse disposal facility site were established from results of 
a geotechnical investigation conducted at the project site. The scope of the investigation 
consisted of: 1) a review of site geologic and mining information; 2) site reconnaissance 3) test 
boring and test pit investigations; and 4) laboratory and field testing. This section of the report 
identifies available site foundation information and summarizes site soil, bedrock, and mining 
conditions. 

2.1 SITE INVESTIGATIONS [CFR, Tide 30, Part 77.216-2(a)(5)] 

2.1.1 Field Investigations 

Twenty-three (23) borings, designated as B-1 through B-20, were drilled at the proposed disposal 
facility site by Triad Engineering during August and September of 2001 to investigate site 
foundation conditions. Three borings, B-5, B-I0 and B-19, were drilled twice at nearby locations 
to fu1fi11 requirements of sampling, field testing, and penetration depth. The second borings were 
designated as B-5A, B-I0A, and B-19A Boring locations are shown on Sheet 2 of the 
Construction Drawings presented in Appendix A; logs are included in Appendix D. Borings were 
advanced through soil using a split spoon sampler and standard penetration testing techniques, 
and through rock using an NQ rock-coring barrel. Undisturbed thin walled tube samples were 
collected from representative soil horizons for strength and penneability testing. Rock was 
sampled using a double tube N series core barrel. 

Field permeability tests were perfonned in 12 of the 23 borings through the bedrock intervals (i.e., 
borings B-1, B-2, B-3, B-4, B-S, B-5A, B-6, B-7, B-8, B-19, B-19A, and B-20). Three of the 12 
borings tested, B-19, B-19A, and B-20, were located at the site of the Coal Refuse Disposal Area 
No.3 Main Dam, within the longwall-mined area, to investigate bedrock conditions within the 
subsided area's zone of tension. Field permeability tests were perfonned by pressure testing with 
water using a dual inflatable packer with a test length of five or ten feet. Field penneability test 
results are included in Appendix D. 

Fifty-eight (58) test pits, designated as TP-I through TP-56, were excavated at the site to further 
investigate site soil conditions. Two test pits, TP-17 and TP-21, were excavated twice at nearby 
locations to fu1fil1 requirements of sampling and field investigation. The second test pits were 
designated as TP-17 A and TP-2IA Locations of these test pits are shown on Sheet 2 in 
Appendix A Test Pit Records are included in Appendix D. 

Upon completion of the field investigation, all borings drilled at the project site were grouted and 
test pits backfilled. 
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2.1.2 Laboratory Testing Promm 

Geotechnica1laboratory tests were performed on soil samples collected during the drilling and test 
pit program to evaluate physical and engineering properties of the site soils. The following tests 
were performed: 

• Classification 
• Water content 
• Density 
• Moisture-density and compaction 
• Permeability 
• Unconsolidated undrained (UU) triaxial shear tests 
• Consolidated undrained (CU) triaxial shear tests 

Site soils were subjected to moisture content and classification testing to identify clay soil suitable 
for use as liner soil. Nmety (90) classification tests were performed. Soils classifying as liner soil 
were remolded to 95% of the maximum dry density determined in accordance with ASTM 0698 
and subjected to permeability and strength testing. Four (4) permeability tests were performed on 
the remolded samples in accordance with ASTM 05084. Three (3) CU triaxial shear tests were 
performed on remolded, representative samples of clay collected from the project site to establish 
liner soil shear strength. Two (2) uu triaxial shear tests were performed on undisturbed samples 
of site foundation soils. 

Results of testing performed to establish soil engineering properties are summarized on Table 2-1. 
Presented as Table 2-2 is an attachment to the P ADEP Coal Refuse Disposal Pennit that 
summarizes results of classification tests used to identify acceptable liner soils. Test results are 
provided in Appendix E. 

2.2 REGIONAL GEOLOGY [CFR, Title 30, Part 77.216-2(a)(5)] 

Moody and Associates Inc. conducted a separate site investigation to define site geology as well 
as groundwater conditions. Their summary of site geologic conditions has been compiled as 
Module 7 of the Coal Refuse Disposal Application developed for P ADEP. A copy of that module 
is presented as Appendix F. It includes a description of regional geology as well as geologic cross 
sections. 

2.3 EXISTING UNDERGROUND MINE WORKINGS [CFR, Title 30, Part 
77.216-2(a)(14)] 

The proposed disposal facility site is underlain by numerous coal seams as indicated by the 
geologic cross sections. Only the Pittsburgh coal seam has been mined within, or in the vicinity 
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ot: the project site. No mining has been conducted, or is planned, within any of the other coal 
seams, including the Fish Creek Coal, which outcrops at the site. 

Workings of Bailey Mine occur under the proposed slurry impoundment site. The extent of the 
mine workings is shown on the Geologic Data Map included in Appendix F. As shown on that 
map, longwall mining has been conducted under the reselVoir area and the main dam. Mining 
occurred before 1988. 

Pittsburgh Coal contours depicting the elevation of the mine have been included on the Geologic 
Data Map. The mine height averages 5.8 feet. 

2.4 SITE FOUNDATION SOILS [CFR, Tide 30, Part 77.216-1(a)(5)] 

2.4.1 Description 

Colluvial soils, i.e., soils that have moved during past or ancient landslide activity, blanket most of 
the project site. An active landslide was noted at the western end of the facility, on the saddle 
separating the existing slurry impoundment from Coal Refuse Disposal Area No.3. At most 
locations residual soil derived from weathering of the underlying parent bedrock are present 
below the colluvium. 

Site boring and test pit data indicate that site soils vary in thickness from 2 to 16 feet and consist 
primarily of clay with varying amounts of rock fragments. Some horizons include cobble andlor 
boulder size fragments. The soils are generally medium to very stiff. 

2.4.2 Properties Used for Design 

Engineering properties used for design were selected based on the laboratory test data presented 
in Table 2-1. UU strength tests on undisturbed samples (ST-l/ST-2 from B-8 and B-ll) did not 
yield satisfactory results because of inhomogeneous soil as evidenced by varying densities and 
moisture contents. However, one of the tests (ST -1 from B-8) produced a total shear strength 
that is similar to that of remolded clay samples. Therefore, effective shear strengths detennined 
by CU tests on remolded samples were used for the design. The test results show that confining 
pressure influences the effective shear strength. To be conservative, three sets of shear strength 
were used for the analysis for different confining pressures. A penneability of lxl0·s cm/sec was 
used for the in-situ soil in the seepage analysis. Properties used for the stability analysis for both 
clay liner and in-situ soil are summarized in Table 2-3. 
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2.5 SITE BEDROCK [CFR, Title 30, Part 77.216-2(a)(5)] 

2.5.1 Description 

Bedrock encountered in the test borings consists of alternating sequences of shale, claystone, 
limestone and sandstone. In general, the upper portion of bedrock was found to be highly 
weathered to decomposed and the lower portions slightly weathered to weathered. The depth at 
which the weathering profile changes ranges from about 25 feet in the valley bottom to more than 
150 feet in the valley walls. This transition correlates very well with field permeability test data 
because significant permeability (greater than 10.5 cm/sec) was noted within the weathered zone 
during packer tests performed at the site. Below this transition, permeability drops rapidly (no 
take in the packer tests), rock quality increases, and fracture spacing increases. 

2.5.2 Properties Used for Design 

The strength of the upper zone of rock is much greater than that of the overlying soils and, 
therefore, does not control the design. No significant weak zones were noted in the test borings 
but packer tests indicate. permeable zones within bedrock forming the valley walls. 
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Boring! Sample Depth Water 
Test Pit No. (ft) Content 

(%) 

BooS STool 2.4-4.4 15.2 
B-ll ST-2 3.9-4.4 24.5 
B-S STool 2.4-2.9 15.7 
B-ll STool 2.4-2.9 19.3 
B-ll ST-2 . 4.4-4.9 31.5 
B-11 STool 1.9-2.4 25.0 
TP-3 Remolded 3.0-5.0 21.62 

TP-5 Remolded 0.5-2.5 

TP-8 Remolded 0.75-4.0 
TP-15 Remolded 4.5-9.0 29.4 
TP .. 24 Remolded 5.5-8.0 
TP-26 Remolded 5.5-7.5 19.9 
TP-35 Remolded 6.0-S.0 

1 UID - Unable to Detennine 

TABLE 2-1 
SUMMARY OF ENGINEERING PROPERTIES 

LABORATORY SOn.S TEST DATA 

Natural Unified Max. OMC Perm., 
Dry Soil Dry (%) K Friction 

Density Class. Density (em/sec) Angle 
(pef) (pef) (deg.) 

Total EtTective 
113.9 
96.4 12.0 -
105.9 CL 
107.4 
91.0 U/D! -
91.4 CL 
97.8 102.5 19.8 2.6E-7 14.9 22.8 

99.3 20.2 2.1E-6 
102.1 20.4 

88.8 92.7 27.5 6.1E-S 17.8 25.3 
111.9 14.7 

100.2 105.3 IS.0 3.5E-7 20.7 31.3 
110.4 15.4 

2 Remolded samples tested were compacted to 95% of Max. Dry Density at water content of 2% plus OMC. 
3 P-Q diagram indicates that cohesion is present but it was conservatively ignored. 
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Confining 
Cohesion Pressures 

For the 
(psi) Strength 

(psi) 
Total EtTective 

12.5 
15.0 - 25.0 

50.0 
50.0 

U/D - 75.0 
100.0 

7.2 03 100,75,50 

i 

- I 

3.1 03 75,50,25 I 

I 

1.4 03 50,25,12.5 



TABLE 2·2 (PADEP COAL REFUSE DISPOSAL PERMIT ATTACHMENT 14.2.5) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boring! Depth Generalized Visual Description Top Pass Plast. Unified 
Test Pit Size #200 Index Class. 

(in) (%) (%) 
TP-1 0-0.7 Topsoil 

0.7-4.0 Silty Clay w/Grvl size sandst & sh trags % 87 18 CL 
4.0-5.5* Weathered Sandstone 

TP-2 0-2.0 Topsoil 
2.0-7.0* Clayey Gravel (water @ 4.0) 1% 28 16 GC 

TP-3 0-0.5 Topsoil 
0.5-2.0 Silty Clay w/Gravel (colluvium) % 82 24 CL 

2.0-3.0 Sandstone Cobbles & Bldrs (colluvium) 
3.0-5.0 Lean Clay (colluvium, wet @5.0) ~/8 97 24 CL 
5.0-7.0 Lean Clay w/GrvI (wI clayst cobs, . coli uv. ) >1 94 18 CL 
7.0-8.0* Weathered Shale 

TP-4 0-0.8 Topsoil 
0.8-4.5 Silty Clay 1 77 26 CL 
4.5-7.5 Clayey Gravel (gravel size shale trags) % 89 24 CL 
7.5-8.0* Weathered Claystone 

TP-5 0-0.5 Topsoil 
0.5-2.5 Lean Clay (wet) ~/8 90 19 CL 
2.5-6.0 Clayey Gravel (shale frags), wet 1 39 15 SC 
6.0-7.0* Weathered Shale 

TP-6 0-0.3 Topsoil 
0.3-4.0 Silty Clay w/Grvl & Cobble size Sh Frags >1% 56 18 CL 

4.0-5.0* Lean Cia), #4 96 22 CL 
Tp .. 7 0-1.5 Topsoil 

1.5-3.0 Lean Clay (wet) 
3.0-4.5 Clayey Gravel (water @ 4.0) 
4.5-5.0* Weathered Shale 

TP-8 0-0.8 Topsoil 
0.8-4.0 Lean Clay #4 96 27 CL 
4.0-7.0· Clayey Gravel. wet (gravel is wthr shale) ~/8 83 9 CL 

TP-9 0-0.5 Topsoil 
0.5-5.0 Gravelly Elastic Silt w/cobbles & bldrsJ 
5.0-6.0* Lean Clay 

TP-10 0-0.5 Topsoil 
0.5-5.5 Silty Clay (colluvium) 
5.5-9.5* Lean Clay. tr gvl (shale trags) tr cobbles 

TP-11 0-0.5 Topsoil 
0.5-3.0 Silty Clay 1 72 11 CL 
3.0-7.0* Gravelly Lean Clay % 85 17 CL 

TP-12 0-0.5 Topsoil 
0.5-5.0 Silty Clay w/Gravel (colluvium) % 82 25 CL 
5.0-8.0* Clayey Gravel (residual) % 75 13 CL 

TP-13 0-0.5 Topsoil 
0.5-7.0 Gravelly Lean Clay w/sandst cob. (colluv) >1% 45 11 GC 
7.0-8.0* Weathered Sandy Shale 

TP-14 0-0.5 Topsoil 
0.5-5.0 Silty Clay w/Gravel & sandst cobs & bldrs >1% 49 7 GC-

GM 
5.0-6.0* Weathered Shale 

TP-15 0-1.3 Topsoil 
1.3-4.5 Silty Clay (colluvium) "/e 73 12 CL 
4.5-9.0 Lean Clay (moist to wet) #4 98 27 CH 
9.0-9.5* Weathered Shale 

* Bottom of Interval @ top of rock 
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Water Clay 
Content Thick. 

(%) (ft) 
3.3 

16.4 

0 
20.2 

6.5 
23.4 

25.0 
26.4 

7.2 
14.9 
15.8 

2.0 
43.9 
27.3 

4.7 
12.9 
16.7 

3.5 

6.2 
27.1 
10.9 

1.0 

9.0 

6.5 
17.3 
12.5 

7.5 
19.4 
15.3 

0 
17.1 

0 
13.1 

7.7 
17.6 
35.8 



TABLE 2-2(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boring! Depth Generalized Visual Description Top Pass Plast. Unified Water Clay 
Test Pit Size #200 Index CI_. Content Thick. 

(in) (%) (%) l%J (ft) 
TP-16 0-0.8 Topsoil 2.7 

0.8-3.5 Silty Clay w/Gravel (clayst & shale frags) 
3.5-4.5* Weathered Sandy Shale 

TP-17 0-0.8 Topsoil 3.2 
0.8-4.0 Silty Clay ~/8 78 22 CL 22.8 
4.0-5.0* Gravel (shale frag_s1 

TP-17A 0-0.7 Topsoil 4.8 
0.7-3.0 Silty Clay % 96 28 CH 18.1 
3.0-5.5* Gravelly Clay (gravel is clayst frags) % 79 19 CL 13.3 

TP-19 0-0.8 Topsoil 7.7 
0.8-4.0 Silty Clay w/Gravel (shale frags) 1 71 19 CL 22.9 
4.0-8.5* Weathered Shale (gry-blk) 

TP-20 0-0.5 Topsoil 5.5 
0.5-5.0 Elastic Silt w/gvl-bldr size sh frags >1 52 9 CL 8.4 

(colluv) 
5.0-5.5 Lean Clay ~/8 95 27 CH 18.9 
5.5-8.0* Weathered Shale 

TP-21 0-0.3 Topsoil 0 
0.3-7.0* Elastic Silt w/Gravel & sandst cobs & bldr >1 55 16 CL 14.1 

TP-21A 0-0.5 Topsoil 8.5+ 
0.5-5.5 Silty Clay ~/8 88 21,17 CL 16.1,14.8 
5.5-9.0 Clayey Gravel (gravel is clayst & sandst) % 82 17 CL 13.7 

TP-22 0-1.5 Topsoil 3.5 
1.5-6.5 Silty Clay w/sandst cobbles & boulders >1 80 17 CL 21.1 
6.5-8.0 Lean Clay #10 98 14 CL 22.2 
8.0-10.0 Clayey Gravel (wet) % 85 10 CL-ML 17.3 

TP-23 0-0.8 Topsoil 4.7 
0.8-5.5 Silty Clay #4 97 23 CL 18.9 
5.5-8.0* Weathered Limestone 

TP-24 0-1.0 Topsoil 9.0 
1.0-5.5 Silty Clay % 83 21 CL 25.7 
5.5-8.0 Lean Clay % 71 19 CL 20.4 
8.0-10.0* Weathered Shale 

TP-25 0-0.8 Topsoil 5.2 
0.8-2.5 Elastic Silt wlGravel w/shale cobs & bldrs 
2.5-6.0* Lean Clay wI clayst cobbles & bldrs 

TP-26 0-0.8 Topsoil 6.7 
0.8-5.5 Silty Clax (gravel ~_ 5.0-5.51 1 51 13 CL 28.1 
5.5-7.5 Lean Clay (water @ 5.5) 1 82 16 CL 32.6 
7.5-8.0* Weathered San~ Shale 

TP-27 0-0.8 Topsoil 2.7 
0.8-3.0 Silty Clay ~/8 81 17 CL 17.0 
3.0-3.5 Lean Clay 
3.5-5.5* Weathered Sancjy Shale 

TP-28 0-0.8 Topsoil 6.2 
0.8-3.0 Silty Clay w/Gravel (clayst frags) 1 67 19 CL 14.4 
3.0-5.0 Lean Clay #4 99 19 CL 18.7 
5.0-7.0* Weathered Claystone 

TP-29 0-0.5 TOj!soil 6.0+ 
0.5-2.5 Silt w/Gravel (shale frags) 1% 74 11 ML 13.1 
2.5-4.0 Silty Clay % 89 32 CH 20.6 
4.0~.5 LeanCI~ #4 99 33 CH 33.5 

* Bottom of Interval @ top of rock 
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TABLE 2-2(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boring! Depth Generalized Visual Description Top P- Plast. Unified Water Clay 
Test Pit Size #200 Index CI_. Content Thick. 

(In) (%) (%) (%) (ft) 
TP-30 0-0.5 Topsoil 6.5 

0.5-4.0 Silty Clay wiG ravel (sandst trags) % 71 22 CL 17.0 
4.0-7.0 Lean Clay % 90 25 CL 16.7 
7.0-8.0* Weathered Sandstone 

TP-31 0-0.5 Topsoil 6.0 
O.~.O Silty Clay w/Gravel (shale trags) % 60 21 CL 14.0 
6.0-6.5* Weathered Shale 

TP-32 0-0.8 Topsoil 0 
0.8-5.0 Silty Clay w/Gravel w sandst cobs & bldrs 
5.0-8.5* Weathered Shale 

TP-33 0-1.0 Topsoil 7.5 
1.0-6.0 Silty Clay w/Grvl to Boulder size Sh >1 75 22 CL 18.4 

Frags 
6.0-8.5* Weathered Shale 

TP-34 0-0.8 Topsoil 9.2 
0.8-5.5 Silty Clay w/Gravel % 80 24 CL 21.9 
5.5-10.0* Clayey Gravel (shale trags), wet % 63 19 CL 15.4 

TP-35 0-0.8 Topsoil 8.2 
O.~.O Silty Clay w/Gravel (shale trags) % 85 24 CL 19.3 
6.0-8.5 Lean Clay % 90 19 CL 25.1 
8.5-9.0* Weathered Shale 

TP-36 0-0.5 Topsoil 8.0 
0.5-3.0 Elastic Silt w/Gravel (shale trags) 
3.0-7.5 Silty Clay w/Gravel (shale trags) 
7.5-8.5* Lean Clay wI Fine Sand 

TP-37 0-0.8 Topsoil 7.7 
0.8-5.0 Silty Clay w/Gravel (sandst trags) 1% 67 20 CL 14.3 
5.0-8.0 Lean Clay % 74 29 CH 27.5 
6.0-8.5 Black Weathered Shale 1% 74 18 CL 22.2 
6.5-8.5 Lean Clay #4 97 29 CH 35.9 
8.5-9.0* Weathered Sandstone 

TP-38 0-0.5 Topsoil 7.0 
0.5-5.0 Silty Clay w/Gravel some cobble$. (colluv) >1 59 17 CL 17.8 
5.0-6.5 Silty Clay w/Cobbles (residual) >1 95 29 CH 22.4 
6.5-7.5* Weathered Shale 

TP-39 0-0.5 Topsoil 2.0 
0.5-3.5 Silty Gravel (shale trags) w/Sandst Cobs >1 51 13 CL 13.9 
3.5-5.5* Weathered Shale 

TP-40 0-0.5 Topsoil 8.5 
0.5-2.5 Elastic Silt wIG ravel size Shale Frags % 54 16 CL 15.0 
2.~.0 Silty Clay 1 62 18 CL 13.7 
6.0-9.0* Lean Clay % 94 23 MH 23.4 

TP-41 0-0.5 Topsoil 6.5 
0.5-5.5 Silty Clay w/Gravel (shale trags) % 75 16 CL 19.2 
5.5-7.0 Lean Clay ~/8 91 22 CL 23.6 
7.0-9.0* Clayey Gravel (shale trags) 1% 37 9 GC 12.0 

TP-42 0-0.8 Topsoil 5.0 
0.8-6.0 Silty Clay w/cobbles & bldrs {sandy sh) 
6.0-10.0 Lean Clay, tr shale trags "/8 96 24 CH 24.4 
10.0-11.0* Weathered Shale 

TP-43 0-0.8 Topsoil 5.5+ 
0.8-4.0 Silty Clay w/Grvl-bldr size sandst trags >1% 73 13 CL 18.0 
4.0-9.5+ Lean Clay #4 96 25 CH-MH 34.7 

* Bottom of Interval @ top of rock 
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TABLE 2-2(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boringl Depth Generalized Visual Description Top p- Plast. Unified Water Clay 
Test Pit Size #200 Index Class. Content Thick. 

(in) (%) (%) (%) (ft) 
TP-44 0-0.8 Topsoil 7.2 

0.8-5.5 Silty Clay w/GrvI (sh trags) & cob (water 4.5') >1 82 21 CL 27.2 
5.5-7.5 Lean Clay #4 98 22 CL 22.7 
7.5-8.0* Weathered Shale 

TP-45 0-0.3 Topsoil 7.0 
0.3-1.0 Gravelly Elastic Silt (gravel is shale frag_s] 
1.0-1.5 Topsoil 
1.5-4.5 Silty Clay w/Gravel (shale trags) w/cobs 
4.5-6.0 Lean Clay 
6.0-8.5* Weathered Shale 

TP-46 0-0.5 Topsoil 7.0 
0.5-1.5 Elastic Silt w/Gravel (sandy shale trags) % 69 8 CL 18.2 
1.5-5.0 Silty Clay w/gravel-bldr size shale trags >1% 58 19 CL 21.2 
5.0-8.0 Lean Clay ~/a 96 25 CL 23.4 
8.0-8.5* Weathered Shale 

TP-47 0-0.5 Topsoil 6.5 
0.5-7.0 Silty Clay w/Gravel (sandst trags) ~/a 68 18 CL 19.6 
7.0-9.0· Weathered Sandstone 

TP-48 0-0.5 Topsoil 9.5 
0.5-6.5 Elastic Silt w/Gravel & Cobbles >1 66 16 CL 20.1 
6.5-10.0+ Silty Clay w/Gravel & Cobbles >1 76 17 CL 18.8 

TP-49 0-0.5 Topsoil 7.5 
0.5-2.0 Silt % 71 14 CL 11.9 
2.0-5.0 Gravelly Lean Clay "/a 67 17 CL 10.5 
5.0-7.0 Lean Clay "/a 95 26 CL 14.0 
7.0-8.0 Gravel (clayst trags) w/Clay "/a 67 12 CL 9.2 

TP-50 0-0.8 Topsoil 1.0 
0.8-9.5 Elastic Silt w/Gravel (shale trags) >1% 38 10 GC 14.1 
9.5-10.5 Lean Clay w/Gravel (shale trags) % 82 19 CL 17.5 

TP-51 0-0.3 Topsoil 0 
0.3-1.0 Silty Clay 
1.0-1.3- Weathered Limestone 

TP-52 0-0.3 TOj)soil 0 
0.3-2.0· Weathered Sandstone 

TP-53 0-0.3 Topsoil 4.0 
0.3-5.0 Elast Silt w/GrvI, Cob. & Bldrs (colluvium) >1 68 7 CL-ML 9.9 
5.0-9.0* Lean Clay w/Gravel (shale trags) "/a 86 18 CL 22.7 

TP-54 0-0.5 Topsoil 5.0 
0.5-4.5 Clayey Gravel (shale trags) ~/a 73 16 CL 16.6 
4.5-5.5· Weathered Shale 

TP-55 0-0.8 Topsoil 8.2 
0.8-4.5 Silty Gravel 1% 55 13 CL 12.6 
4.5-7.0 Lean Clay #4 94 19 CL 23.6 
7.0-9.0- Weathered Claystone 

TP-56 0-0.8 Topsoil 0.8 
0.8-1.6 Silty Clay w/Gravel (shale trags) 
1.6-4.0* Weathered Shale 

* Bottom of Interval @ top of rock 
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TABLE 2-2(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boring! Depth 
Test Pit 

8-1 0-3.5 
3.5-10.7* 

8-2 0-6.0 
6.0-12.0* 

8-3 0-1.5 
1.5-9.0 
9.0-10.4* 

B-4 0-6.0 
6.0-10.0 
10.0-13.0* 

8-5 0-9.5 
9.5-12.0 
12.0-13.0* 

~ 0-3.0 
3.0-8.0 
8.0-9.0 
9.0-10.0* 

8-7 0-9.0 
9.0-15.3* 

B-8 0-3.5 
3.5-7.3 
7.3-7.7* 

8-9 0-9.0 
9.0-11.5* 

8-10 0-6.0 
6.0-22.5* 

8-11 0-4.0 
4.0-8.0* 

8-12 0-0.5 
0.5-3.0 
3.0-6.0 
6.0-7.7 
7.7-12.0 
12.0-15.7* 

8-13 0-9.0 
9.0-15.8* 

8-14 0-0.2 
0.2-12.0 
12.0-15.6* 

8-15 0-15.0 
15.0-15.9* 

8-16 0-0.2 
0.2-3.0 
3.0-11.0* 

8-17 0-0.2 
0.2-10.0* 

8-18 0-3.0 
3.0-9.0 
9.0-12.0 
12.0-12.7* 

Generalized Vi8ual Description 

Silty Clay wIG ravel siltst trags J 
Silty Cla)'_ey Gravel siltst trags) 
Silty Clay wIG ravel siltst frags 
Gravelly Silty Clay 
Silt 
Silty Clayey Gravel sandst frags) 
Clayey Gravel (clayst frags) 
Slity Clay_ w/Gravel (sandst frags) 
Gravelly Lean Clay [gyI1s sandst, &h, siltstl 
Silty Clay w/Gravel shale trags 
Silty Clay w/Gravel I rock frags) 
Gravelly Silty Clay (gvI is sandst & shale) 
Silty Clay w/Gravel (shale traAs 
Gravelly Silty Clay 
Lean Clay w/Gravel (rock frags) 
Poorly Graded Gravel (rock frags) 
Gravelly Silty Clay (gravel is sandst 
frags) 
Sandy, Sllty Clay w/Grvljwater @ 3) 
Lean Clay w/Gravel shale & cl~st fr~IlS) 
Gravelly Silty Clay 
Si~ty Clayey Gravel (water @ 5.0) 
Si~ty Clay w/Gravel 
Si~ty Clay w/Gravel shale frags 
Si!1ty, Clayey Gravel siltstone frags) 
Sandy Silty Clay w/Gravel 
Silty Clay w/Gravel water @ 15.0) 
Silt 
Smv_ Clay w/Grvl (sandstlsiltst trag) water 5' 
Silt 
Silty Clay w/Gravel 
Gravelly, Silty Clay 
Lean Clay w/Gravel 
Silty Clayey Gravel 
Lean Clay w/Gravel 
Silty Clay w/Gravel 
Gravelly Silty Clay 
Topsoil 
Silty Clay w/Gravel 
Weathered Siltstone & Sandstone 
Silty Clay wIG ravel 
Gravelly Sitty Clay 
Topsoil 
Silty Clay 
Silty Clay w/Gravel 
Topsoil 
Silty Clay 
Sandy Silt w/Gravel . 
SmY Clay w/Gravel 
Lean Clay 
Clay w/Gravel (wthr shale) 

* Bottom of Interval @ top of rock 
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Top 
Size 
(in) 

2 

1 

27 

70 

Plat. Unified 
Index Class. 

(%) 

12 GC 

17 CL 

Water 
Content 

1%) 

14.4 

15.1,23.5 

Clay 
Thick. 

(tt) 
3.0 

11.5 

o 

5.5 

9.0 

5.0 

6.3 

o 

3.5 

10.9 

15.3 

8.8 

5.5 

5.8 

9.8 

3.0 



TABLE 2-2(Cont'd) 
SUMMARY OF SITE SOILS RELATIVE TO LINER SOIL REQUIREMENTS 
Boring! 
Test Pit 

8-19 
8-20 

Depth 

0-5.5* 
0-0.5 
0.5-3.0 
3.0-9.0 
9.0-9.5 
9.5-12.0 
12.0-15.0 
15.0-18.0 
18.0-21.2* 

Generalized Visual Description 

Silty Clay w/Gravel(wthr shale) 
Topsoil 
Silty Clay 
Silty Clay w/Gravel 
Blk Silty Clay (wthr carbo shale) 
Sandy Silt w/Gravel 
Silty Clay w/Gravel 
Silty Clay w/Gravel 
Sandy Silty Clay w/Gravel 

* Bottom of Interval @ top of rock 
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Top 
Size 
(in) 

Pass 
#200 
(%) 

Plast. Unified 
Index CI .... 
(%1 

Water 
Content 

1%) 

Clay 
Thick. 

(ft) 



Total 
Soil Density 

(per) 

Clay Liner 120 
Or 

In-situ 120 
Soil 

120 

TABLE 2-3 
SUMMARY OF ENGINEERING PROPERTIES 

OF CLAY LINER AND IN-SITU SOIL 
FOR SLOPE STABILITY ANALYSIS 

Saturated Effective Effective Confining 
Density Friction Cohesion Pressures 
(per) Angle 

(deg.) (psi) (psi) 

125 31.3 0 0 .. 25 

125 25.3 0 25 -75 

125 22.8 0 >75 
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Confining Pressures 
In Terms of Height of 
Overburden Material 

(ft) 

Total Saturated 

0-30 0-60 

31- 90 61 - 180 

>90 > 180 



Section 3.0 

EMBANKMENT PROPERTIES 

3.1 COAL REFUSE [§ 77.216-2(a)(6)J 

3.1.1 Coarse Coal Refuse 

Strength properties for the coarse coal refuse were obtained from review of compaction data and 
laboratory test data that was developed for the existing facility. A triaxial strength test was 
performed on a sample of compacted coarse coal refuse giving an effective angle of internal 
friction (0~ of33.7 0 and effective cohesion (c~ of 0 pc£. The sample was compacted to a target 
density representing 95% of the maximum dry density detennined in accordance with ASTM 
D698. Moist and saturated unit weights of 118 pcf and 122 pcf, respectively, were calculated 
from moisture density data and water content data developed for the existing facility. Moisture 
content at the time offield density testing typically ranges from 3.3 % to 12 %. 

Coarse coal refuse permeability was detennined from a laboratory test perfonned on a 12-inch 
diameter specimen compacted to 95% of the maximum dry density per ASTM D698. The test 
was performed in accordance with ASTM D2434 and yielded a permeability of 2. 67xl0·3 cm/sec. 
A second test was performed for design of the existing facility height extension using a flexible 
wall penneameter and resulted in a permeability of 7.3xl0·' cm/sec. Based on reference values 
for permeability of coarse coal refuse, these two test values probably represent the upper and 
lower bound of permeability thus the log average of these values, 4.4xl0-4 cm/sec was used to 
size the internal drains. Further justification for using this average value comes from the 
performance of the existing dam. The existing facility was designed assuming a permeability of 
l.SxIO·' cmlsec. The piezometers located in the existing dam indicate that the drainage system 
designed using that permeability is not overloaded, thus it can be concluded that flow through the 
dam is accurately represented by that permeability. The ratio of horizontal to vertical permeability 
was selected for nonna! placement of uniform materials as recommended by MSHA. The 
piezometers in the existing dam indicate that this assumption is valid. Values used for design of 
the embankment are summarized below. 

Moist Unit Weight (1moist) 
Saturated Unit Weight (188t) 
Effective Angle of Internal Friction (01

) 

Effective Cohesion (cl
) 

Vertical Permeability (K) 
Kw'Kv 

118 pcf 
122 pcf 
330 

o pcf 
4.41xl0-4 cm/sec 
9 

Results of coarse coal refuse test results used for facility design are included in Appendix E. 
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3.1.2 Fine Coal Refuse 

Fine coal refuse is susceptible to liquefaction during seismic events. Liquefaction temporarily 
elevates the pore pressure in loose, saturated materials, which reduces the effective strength to 
near zero. To assess impacts of liquefaction on the stability of the structure, the effective angle of 
internal friction (0') for the entire mass of fine refuse was conservatively taken as zero. The 
permeability of the fine coal refuse is substantially lower than that of coarse coal refuse. However 
the effect of its lower permeability relative to that of the coarse coal refuse on the phreatic surface 
was not considered in seepage analysis. 

3.2 OFF-SITE MATERIALS [I 77.216-2(a)(6)J 

Embankment material for construction of Saddle Dams B, C, and D, and the sedimentation pond 
dam will be comprised of on-site soils. On-site soils having the greatest clay content will be used 
for soil liner construction. Remaining soils will be used for embankment dam construction. 
Embankment material will be comprised of clays but is expected to contain varying amounts of 
rock fragments. Shear strength parameters developed for clay liner material were assigned to 
embankment material for dam stability analyses. 

Aggregate material for construction of the internal drains will be obtained from an off-site source. 
Engineering properties for this material were estimated from reference values and empirical 
correlations. Strength properties and unit weight of the drainage material are nearly identical to 
that of the coarse coal refuse in which they are embedded. Since the drainage material comprises 
a very small percentage of the entire embankment mass, the strength and unit weight of the 
drainage material were assumed to be identical to that of the coarse coal refuse for stability 
analyses. However, permeability of the various aggregates varies greatly. The values developed 
are summarized below. 

P ADOT Bituminous concrete sand, Type B, #2 
AASHTO #57 coarse aggregate 

Rip RapR-3 

Rip Rap R-7 

1 xIO·3 cm/sec 
1 xiOI cm/sec 

(laminar flow at gradients associated 
with critical drain section design) 

Tubulent flow based on: 
D50 = 3.5 in 
void ratio = 0.3 
Angular rocks 

Tubulent flow based on: 
D50 = 18 in 
void ratio = 0.3 
Angular rocks 

The ratio of horizontal to vertical permeability was conservatively assumed as 1 for all drainage 
materials. 
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Section 4.0 

ENGINEERING DESIGN 

4.1 GENERAL FACILITY LAYOUT AND OPERATION 

Consol Pennsylvania Coal Company (CPCC) plans to develop a new coal refuse disposal facility 
within the watershed of an unnamed tributary located east of the existing Bailey Central Mine 
Complex (Bailey) slurry impoundment. The new disposal facility will consist of a slurry 
impoundment referred to as Coal Refuse Disposal Area No.3 and a coarse coal refuse disposal 
area referred to as Coal Refuse Disposal Area NO.4. The slurry impoundment will be 
constructed within the valley of the site's main unnamed tributary. Coarse coal refuse will be 
used for dam construction. Excess coarse coal refuse will be placed in the valley of a secondary, 
contributing, tributary. Both disposal areas will receive coal refuse generated by the Bailey 
Central Mine Complex. 

Construction drawings for the new disposal facility are presented in Appendix A of this report. 
Technical Specifications are presented in Appendix B and an Operations and Maintenance Manual 
in Appendix C. 

Surface water will be managed by a system of channels and sedimentation control structures. 
Prior to capping, stonnwater runoff above the coarse refuse dam will be directed to the disposal 
impoundment. Other stormwater runoff will be collected by channels and conveyed through a 
sedimentation control structure prior to being discharged off-site. Runoff from the downstream 
face of the main dam, a section of the final cap, and all runoff from Disposal Area No.4 will be 
directed to the site sedimentation pond. Runoff from temporary stockpile areas surrounding the 
site will pass through sediment traps before being discharged. The existing slurry impoundment 
(Coal Refuse Disposal Area No.1) will be left open and will serve as a sedimentation pond for 
portions of Disposal Area No.3. Runoff from Saddle Dam A and a section of the final cap will be 
directed to the existing Bailey slurry impoundment. When Disposal Area No. 1 is closed, 
drainage from Disposal Area No. 3 areas that are not yet vegetated will be channeled to the 
Disposal Area No.1 sedimentation pond. Ultimately, drainage from vegetated areas will be 
discharged into the unnamed tributary bordering both slurry ponds. 

A network of drains will be constructed to carry 'base stream and spring flow under both disposal 
areas. These underdrain systems will discharge into the sedimentation pond. Springs intercepted 
at the facility subgrade will be drained to a rock drain constructed along the center of the major 
valleys. A soil liner will be constructed over the rock/spring drainage system to reduce infiltration 
to the drains from above. Both disposal areas will be provided with a two-foot thick soil liner 
having a 6-inch protective cover. Internal drains will be installed above the soil liner in both 
disposal areas. The discharge from these drains, which are separate from the rock and spring 
drains, will also discharge into the sedimentation pond. 
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The expected service life of the proposed coal refuse disposal facility is estimated to be 
approximately 15 years based on current coal refuse generation rates. Both disposal areas will be 
developed in stages. Initial development of both disposal areas is expected to begin 
simultaneously although different time frames will occur for individual stages in each of the two 
areas. Coarse coal refuse placement within embankment areas of the slurry impoundment will 
begin after initial site preparation and is expected to be complete after about 5 years. During that 
time, the coarse coal refuse disposal area will be activated as needed during severe weather 
conditions not suitable for adequate compaction. Fine coal refuse slurry placement will begin 
after the Stage 1 dams are complete. 

4.1.1 Coal Refuse Disposal Area No.3 (Slum Impoundment) 

Coarse coal refuse will be used to construct embankments within the main stream valley at the 
downstream and upstream ends (eastern and western ends) of the proposed slurry impoundment 
site to form the reselVoir area. Three additional small earthen saddle dams will be constructed to 
raise other low areas in the ridgeline to elevationl495 feet. Fine coal refuse will be placed within 
the impoundment area by water slurry techniques. Slurry will be discharged along the upstream 
face of the eastern dam (main dam). Water levels within the impoundment will be controlled by a 
decant pipe that will discharge into the sedimentation pond in conjunction with a pumping system 
which will recycle pond supernatant to the preparation plant on an as-needed basis. The 
impoundment has been designed to safely store the entire runoff from the design stonn conditions, 
therefore, an emergency spillway has not been provided. 

The earth saddle dams, Dams B, C, and D, will be provided with an upstream geomembrane liner 
to minimize seepage. A contingency internal drain will be installed in each dam for safety 
purposes. Seepage through the Main Dam and Saddle Dam A will be intercepted and controlled 
by internal blanket drain systems. The main dam internal drain will outlet to the sedimentation 
pond; the Saddle Dam A internal drain to the existing Bailey slurry impoundment (Coal Refuse 
Disposal Area No. I). When the existing sluny impoundment is closed, Saddle Dam A internal 
drain flow will be redirected to a Disposal Area No. 1 sedimentation pond. 

The Main Dam and Saddle Dam A will be comprised of coarse coal refuse and will be constructed 
in stages as indicated on the facility Construction Drawings. Expansion of both dams from their 
initial stage will be accomplished following downstream construction practices, i.e., expanding the 
dam footprint in a direction away from the pool. 

When the fine coal refuse disposal capacity has been exhausted, the impoundment area will be 
capped with coarse coal refuse. Coarse coal refuse surfaces will be covered with a two feet of 
soil cover and vegetated. The lower foot of soil cover material will exhibit a permeability of 5xl O· 
S cmlsec after compaction. 

Development of the slurry impoundment will require maintaining operation of the dewatering 
borehole located within the main dam area. Manhole sections will be installed as needed to 
provide access to the borehole and pump. 
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4.1.2 Coal Refuse Disposal Area No.4 (Coarse Coal Refuse Disposal Areal 

A coarse coal refuse valley fill will be developed adjacent to and southeast of the slurry 
impoundment. This area, referred to as Coal Refuse Disposal Area No.4, will accept coarse coal 
refuse generated during w~ther conditions unsuitable for placement in the slurry impoundment 
embankment and after the slurry impoundment embankments are fully developed. The area will 
receive coarse coal refuse until it is needed for the final slurry impoundment capping phase. When 
conditions are unsuitable for adequate compaction, typically two months per year, coarse coal 
refuse will not be placed within 250 feet of the intermediate and final embankment outslopes. The 
site selected for disposal of unsuitable material will depend on which stage of the facility is being 
developed. 

Coal Refuse Disposal Area No.4 will be provided with an internal drain that will intercept and 
convey infiltration. This drain will be constructed above the soil liner and will outlet to the 
sedimentation pond. 

4.1.3 Sedimentation Pond 

The sedimentation pond will be constructed at the beginning of Coal Refuse Disposal facility site 
development and will be used throughout the life of the disposal facility. It will receive runoff 
from both disposal areas (i.e., slurry pond and coarse coal refuse disposal area), as well as, 
discharge from the disposal facility decant pipe, underdrain system and internal drains. epcc 
plans to recycle slurry pond supernatant to the preparation plant; therefore, little flow is expected 
to be discharged through the decant pipe. The maximum contributory drainage area for the 
sedimentation pond, 455 acres, will occur during initial site preparation. When the proposed 
disposal facility is completely developed and capped, runoff from a 116-acre section of the slurry 
pond cap will drain to the existing Bailey slurry impoundment. This flow will be redirected to an 
unnamed tributary bordering both slurry ponds when the existing Bailey slurry impoundment is 
closed. 

The sedimentation pond embankment and spillway will be constructed to the heights and grades 
shown on the disposal facility Construction Drawings, and in accordance with the facility 
Technical Specifications. Erosion and sedimentation controls will be installed prior to 
construction in accordance with Section 4.8 of the disposal facility Design Report. 

The pond will be split into two chambers by an interior earthen dike. An upstream chamber will 
provide initial sedimentation and will require more frequent clean-out than the larger downstream 
chamber. A pipe culvert will hydraulically connect the two chambers. Pond levels will be 
controlled by the principal and emergency spillways. Under normal conditions, the lower pool 
level will be at elevation. 1141. S1 feet.· When the water level rises above nonnal pool, water will 
be discharged automatically through the principal spillway. During extreme rainfall periods, when 
the lower pool level rises above elevation 1157.5 feet, water will be discharged automatically 
through the emergency spillway. 
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4.2 COAL REFUSE PRODUCTION AND VOLUMES [CFR, Tide 30, Part 
77.216-1(a)(9)] 

Coal refuse production for Disposal Areas No.3 and No.4 have been based on current 
mine/preparation plant operating conditions and coal production rates projected by CPCC. Raw 
and clean coal production rates are tabulated in the layout/staging calculations presented in 
AppendixG. 

As indicated in those calculations, 75% of the raw coal from the mine (by weight) is assumed to 
be recovered as clean coal. The 25% reject from processing the coal includes two major 
components: fine coal refuse which accounts for 16% (by weight) of the total reject, and Coarse 
coal refuse which accounts for the remaining 84% of the total reject. The coarse coal refuse 
includes material from the rotary breaker (less than 6% of the coarse refuse by weight) and ash 
from the thermal dryers (less than 2% of the coarse coal refuse by weight). Projected annual 
generation rates for coarse coal refuse (including breaker rock and dryer ash) and fine coal refuse 
are included in the facility layout/staging calculations presented in Appendix G. Facility design 
has been based on these waste production rates. 

Coal refuse disposal volumes have been based on the following dry unit weights: 

Material Dry Unit Weight 
(pef) 

Compacted Coarse Refuse (average 115 
including breaker rock, unsuitable 
placement, and dryer ash) 
Fine Refuse (based on soundings of 40 
the existing pond) 

4.3 FACll.JTY STAGING 

4.3.1 Coal Refuse Disposal Area No.3 [CFR, Tide 30, Part 7.116-2(a)(6 & 9)] 

Coal Refuse Disposal Area No.3 will be constructed in three stages. Proposed development for 
each stage, including site preparation is presented on Sheets 3 through 8 of Appendix A Each 
stage will involve construction of two impounding structures from suitable coarse coal refuse -
one dam at the downstream end of the facility (Main Dam) and a smaller dam across the upstream 
end to increase site capacity (Saddle Dam A). Fine coal refuse slurry disposal will begin when 
Stage 1 of dam construction is complete. The coarse coal refuse embankments will be developed 
using downstream construction techniques. The final facility stage is the capping stage when the 
pool will be covered. It will be accomplished in 6 substages as indicated on Sheet 12 of Appendix 
A 

Initial development of the Stage 1 Main Dam will involve construction of a small 15-foot high 
temporary dike at the upstream toe to intercept stream flow and runoff. This temporary dike may 
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be constructed with embankment material meeting the requirements of Section 5 of the 
specifications presented in Appendix B. The outlet section of decant pipe located on the valley 
bottom will be used to pass flow intercepted by the dike. 

Site preparation for final stages of slurry placement will require construction of three additional 
smaIl earthen saddle dams to raise low areas in the ridgeline to elevation 1495 feet. These dams 
are referred to as Saddle Dams B, C, and D. 

Facility cross sections depicting proposed Area No.3 staging are presented on Sheet 13 of 
Appendix A. A staging diagram is presented as Sheet 15 of Appendix A Curves depicting 
impoundment storage volume and embankment volume versus elevation are presented on this 
diagram and the following key operating elevations are shown throughout all stages of facility 
development: 

• Embankment crest elevation at the beginning and end of the stage. 
• The expected duration of each stage. 
• Operating pool elevation (decant inlet elevation). 
• Maximum expected stonn pool elevation. 
• Anticipated average fine refuse elevation in the pool area. 
• Refuse disposition 

Collectively the curves presented on this graph indicate the sequence of facility development; that 
is, when disposal of a waste stream in a particular area of the disposal facility will begin and end. 
The curves also indicate when site preparation for a particular stage must be completed. 

As indicated on Sheet 15, the Area No. 3 facility is expected to begin receiving coarse coal refuse 
in 2005. Unsuitable coarse material, breaker rock and dryer ash will be disposed in Area No.4 at 
locations designated as non structural. Suitable coarse refuse that can not be efficiently placed in 
Area No. 3 due to space and hauling limitations will be placed in the designated structural areas of 
Area NO.4. Fine coal refuse will continue to be disposed in Area No. 1 until the Area No. 3 
Stage 1 embankment is complete. At that time, near the end of 2006, fine coal refuse will be 
diverted from Area No. 1 to Area No.3. 

4.3.1 Coal Refuse Disposal Area No.4 [CFR, Title 30, Part 7.11S-1(b)(3 & 4)] 

Coal Refuse Disposal Area No. 4 will be constructed in three stages. The first stage will be 
development of a head of hollow fill to a maximum elevation of approximately 1495 feet as shown 
on Sheet 9 of Appendix A Stage 1 development is expected to be initiated during Area NO.3 
dam construction activities when coarse coal refuse not suitable for dam construction will be 
disposed in Area No.4. During Stage 2 of Area No.4 development, the embankment will be 
expanded downstream to the final proposed footprint limit. As indicated on Sheet 10 of 
Appendix A, the top of the Stage 2 Area No. 4 embankment will be maintained at the level 
established during Stage 1. Stage 2 can not be developed until Stage 3 of the Area NO.3 Main 
Dam is completed and vegetated. Once started, Stage 2 of Area 4 can be developed concurrently 
with Stage 1 but can never exceed the developed elevation of Stage 1 to maintain drainage. Stage 
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3 development for Coal Refuse Disposal Area No.4 will consist of raising the top of the 
embankment to the final configuration depicted on Sheet 11 of Appendix A 

Facility cross sections depicting proposed staging are presented on Sheet 14 of Appendix A 

4.3.3 Sedimentation Pond [CFR, Tide 30, Part 7.216-2(a)(6 & 9)] 

The sedimentation pond will be constructed in one stage during initial site preparation. The 
impounding structure will be constructed with embankment material meeting the requirements of 
Section 7 of the specifications presented in Appendix B. It will include an internal drain and anti
seep diaphragm constructed of clean aggregate. Refer to pond construction drawings presented 
as Sheets 27-30 of Appendix A 

4.4 LAYOUT AND DIMENSIONS [CFR, Title 30, Parts 77.215-2(b)(4,6 & 7) 
and 77.216-2(a)(7)] 

4.4.1 Coal Refuse Disposal Areas No.3 and No.4 

Proposed footprints for Coal Refuse Disposal Area No. 3 and Area No. 4 are shown on Sheets 6 
through 12 in Appendix A Cross sections showing proposed construction are presented on 
Sheets 13 and 14. As indicated by these drawings, the selected footprint maximizes area available 
for disposal. The Area No.3 facility will be developed within the footprint to a maximum crest 
elevation of 1495. Final closure of Area 3 will mound up the top to elevation 1570. Area No.4 
will be developed to a maximum elevation of 1720 feet. 

All stages of coarse coal refuse embankment development have been provided with a 3H: 1 V 
inside (i.e., facing the impoundment) slope. Outside slopes shown for the various stages are 
2. 5H: 1 V with 20-foot wide benches at approximately 50-foot vertical intervals. Haul roads also 
have been incorporated into the Main Dam and Area No. 4 outside slopes. The overall outside 
slope for coal refuse embankment areas is 3H:IV or flatter. Benches slope into the embankment 
on a 5% grade to a collection ditch and are sloped longitudinally across the face of the 
embankment at a minimum slope of 1 % to promote drainage. 

Saddle Dams B, C, and D to be constructed in Coal Refuse Disposal Area No.3 will have 
maximum heights ranging from approximately 13 to 22 feet (measured at the centerline). The 
lengths of these dams range from 450 to 725 feet. They will be constructed with inside and 
outside slope ratios of3H:IV and 2H:IV, respectively. 

All of the Area No. 3 impounding structures will be provided with an internal drain to control 
seepage. The upstream face of Saddle Dams B, C, and D will be covered with a geomembrane 
liner, therefore, internal drains for these dams have been provided solely as a backup for safety 
purposes in the event the geomembrane leaks. 
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4.4.2 Sedimentation Pond 

A plan drawing of proposed sedimentation pond construction is presented on Sheet 27 in 
Appendix A. Cross sections are presented on Sheet 28. As indicated by these drawings, the dual
chamber pond will be constructed downstream of both disposal areas. The impounding structure 
will be an earthen dam constructed with a IS-foot wide crest at elevation 1162 feet. Pond inside 
slopes, including the dam upstream slope, will be 3H:IV. The downstream slope of the dam will 
be 2H:IV. A 25-foot wide dike constructed to the same elevation as the main dam divides the 
pond into two chambers. The upper chamber has a surface area of 1.03 acres at the emergency 
spillway elevation (1157.5) and the lower chamber has an area of 4.39 acres at the emergency 
spillway elevation (1157.5). 

4.5 HAUL AND ACCESS ROADS [CFR, Tide 30, Part 77.216-2(a)(7)] 

A system of haul roads will be constructed on the hillside between the two disposal areas at the 
locations shown on Sheet 5 in Appendix A The roads will extend into each disposal area and will 
provide access from the three proposed coal refuse bins to the bottom of the valley. An additional 
access road will be constructed along the ridge bordering the southern side of the slurry 
impoundment to provide access from the preparation plant and for Saddle Dam A construction. 
Access to all stages of coarse coal refuse placement will be from these roads. As shown on Sheet 
34 in Appendix A, the typical haul road section generally incorporates a 60-foot wide combined 
cartway, safety barrier, and channel width and is sloped 2% toward the roadside channel. A 
safety berm or guard will be installed along the outside edge of roadway sections classified as 
elevated according to Program Information Bulletin No. P93-S. 

Development of Coal Refuse Area No.4 Stage 2 will encroach on haul roads providing access 
from the top of the pile to the sedimentation pond. To maintain access, a haul road (Haul Road 
24) will be formed on the face of the Stage 2 slope. This haul road will connect with a road 
constructed on the hillside above the southern side of the sedimentation pond. 

Construction vehicle only access roads are provided into the sedimentation pond lower chamber; 
to facilitate clean out; and adjacent to the decant pipe in the pool area; to provide access to the 
floating decant pump and for moving the inlet structure as the disposal area is filled. 

4.6 SLURRY IMPOUNDMENT HYDROLOGY AND HYDRAULIC DESIGN 

Coal Refuse Disposal Area No.3 is a slurry impoundment that has been designed to store runoff 
from storm events during each stage of development. Runoff collected in the impoundment will 
be pumped to the preparation plant for use as process water or will be discharged through the 
decant structure. Since the impoundment has been designed to store runoff from the design storm 
event, an emergency spillway has not been provided. Hydrologic and hydraulic calculations 
performed for facility design are presented in Appendix G. They were performed in accordance 
with MSHA and P ADEP recommended guidelines/procedures as described below. 
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4.6.1 Design Criteria [CFR, Tide 30, Part 77.116-1(8)(10 & 11)] 

Storm runoff was evaluated for the contributing 219-acre watershed area using US Army Corps 
of Engineers Computer Program BEC .. 1. The design storm was selected based on MSHA 
guidelines (USDOL IR1109, 1979 and PIT.. No. I90-n-6, 12-14-90) and PADEP Chapter 105. 

Each stage of the impoundment has been designed to store runoff from the design storm above 
the operating pool level. Components of the design storm for include the antecedent storm, 
principal sto~ and subsequent storm. More detailed description of these storm events follows. 

1. Antecedent Storm: 100-year,24-hour, storm event with antecedent moisture condition 
(AMC) n. Facility design has been based on the assumption that no discharge will occur, 
during the design event storms. The 24-hour, 100-year storm event was determined to be 
5.2 inches based on the USDA SCS 24-hour time rainfall distribution. 

2. Principal Storm: Probable Maximum Precipitation (p:MP) of 72-hour duration with 
AMC ID. The 72-hourPMP was determined to be 38.5 inches (USDOC, 1978) based on 
Hydrometeorologica1 Report (HMR) No. 33 using PMP values from HMR No. 51 
"Probable Maximum Precipitation Estimates U.S., East of the 105th Meridian" (NWS, 
1982). 

3. Subsequent Storm: PMP as described above. 

A minimum freeboard of three feet or more has been maintained between the maximum water 
surface elevation determined as described above and the embankment crests. 

4.6.2 Maximum Water Surface Elevations [CFR, Title 30, Part 77.116-2(a)(II)] 

Maximum water surface elevations were calculated for Stages 1, 2, and 3. These stages represent 
the range of drainage area, pool area, and storage volume expected to be encountered during 
construction of the facility. Analyses assumed a starting water surface elevation one foot above 
the highest riser invert elevation expected to be activated during a stage. Because pool water will 
be returned to the plant via a floating decant pump, it is likely that the actual starting water 
surface elevation at the beginning of a design storm event will be significantly below the riser 
elevation thus providing additional storage volume for storm runoff. In addition, no discharge 
out of the decant pipe and no water withdrawal via pumping was assumed during or between 
storm events. This conservatively accounts for the possibility that the small diameter riser could 
become restricted with debris during the design storm. Maximum water surface elevations 
calculated by the BEC-l runs are summarized in Table 4-1 below. 
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Table 4-1 
Results of Hydraulic Analysis 

Stage Crest Starting Water Maximum Water Minimum Freeboard 
Elevation Surface Elevation Surface Elevation after a Design Storm 

After a Design Storm Event 
Event (feet) 

1 1350 1330 1346.3 3.7 
2 1436 1424 1432.6 3.4 
3 1495 1485 1491.6 3.4 

As can be seen from the tabulated results, a minimum of 3.4 feet of freeboard is maintained at all 
stages. This is greater than the required minimum of 3 feet. Many stages provide substantially 
more freeboard than the minimum thus providing additional storage beyond the design storm and 
assuring that the design storm can be safely stored at any operating stage throughout the life of 
the facility. 

It is noted that subsequent seepage and stability analyses assumed a maximum water surface 
elevation at the required minimum of 3 feet below the crest elevation which is conservative 
relative to the actual water surface elevations expected from the design storm event. 

4.6.3 Discharge Systems [CFR, Title 30, Part 77.216-2(a)(12)] 

Stonn water that accumulates in the impoundment typically will be pumped to the preparation 
plant for use as process water. Nevertheless, a pipe decant system will be installed to drain stonn 
water that may accumulate above the normal operating pool level and is not needed for plant 
operations. 

The decant system will consist of 22-inch diameter, SDR 13.5 high density polyethylene (HOPE) 
pipe (minimum inside diameter = 18.5 inches). It will extend down the north abutment of Saddle 
Dam A to the valley bottom, and along the bottom of the valley to outlet at the downstream toe 
of the Main Dam (see Sheet 3 in Appendix A). The pipe will be fusion bonded and encased in 
concrete as shown on Sheet 33 in Appendix A and as specified in Section 12 of the Technical 
Specifications. 

Eight inlets consisting of 22-inch diameter HOPE "T's" will be installed along the sloping section 
of decant pipe at elevations corresponding to the elevations shown on Sheet 3 in Appendix A 
Since cpce plans to pump slurry pond supernatant to the preparation plant for use as process 
water, the actual operating pool within the impoundment usually will be much lower than the riser 
elevations shown on Sheet 3. . 

Presented on Sheet 33 in Appendix A are details of the decant system, including inlet construction 
details and details for sealing the inlets before they are covered with fine coal refuse. Each inlet 
will be equipped with a cover which will be replaced with a trash rack and anti-vortex device 
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before it is activated. This device will be removed when the inlet is sealed. The cover installed 
over the highest inlet at elevation 1484 will be vented to maintain atmospheric pressure Within the 
pipe. As indicated on Sheets 16 and 33, the outlet section of decant pipe extending under the 
Main Dam will be provided With seepage diaphragms. The decant system will be completely 
installed during initial site preparation. 

As the slurry level rises, inlets which are no longer needed to maintain the operating pool level 
will be taken out of service. The trash rack and anti-vortex device will be removed and a 1.5 inch 
thick by 36 inch square steel plate will be bolted to the flange. Bituminous coating will be applied 
to the inlet and all exposed metal surfaces to provide a watertight seal and protect the surface 
from corrosion. The inlet then will be backfilled with a minimum of 3 feet of clay as indicated on 
Sheet 33 in Appendix A 

During initial site preparation, the outlet section of decant pipe located on the valley bottom will 
be used to carry runoff intercepted by the temporary dike. Flow will be diverted to an inlet 
installed at elevation 1210. Calculations demonstrating that the decant pipe will pass runoff from 
the 2-year, 24-hour storm event with a diversion dike built to El. 1220 feet are included in 
AppendixG. 

The 22-inch, HOPE pipe will have a dimension ratio (DR) of 13.5, which is sufficient to carry the 
maximum hydrostatic loads to be imposed on the pipe. Although the pipe will be encased in 
concrete, it has been analyzed for the full hydrostatic head (maximum of 287 feet) in the event 
that the concrete cracks sufficiently to subject the pipe to full hydrostatic pressures. The concrete 
encasement has been sized sufficiently to carry the maximum earth loading to be imposed (295 
feet of fill). Pipe strength analyses for these conditions indicate that the 22-inch, DR 13.5 HOPE 
pipe will provide a minimum factor of safety of 2.0 against failure by wall crushing, wall buckling, 
and excessive deflection. Supporting calculations are included in Appendix G. 

4.7 SEDIMENTATION POND HYDROLOGY AND HYDRAULIC DESIGN [CFR, 
Tide 30, Part 77.216-2(a)(10, 11 and 12)] 

One Sedimentation Pond is proposed. This pond will be constructed during initial site preparation 
and will remain in service throughout the life of the facility. Pond operating conditions will vary 
over the life of the disposal facility. The most critical conditions relative to pond design will 
occur during the disposal facility's initial' site preparation phase. At the start of initial site 
preparation for the disposal facility, drainage from approximately 455 acres (of which 215 acres 
will be disturbed) will be directed to the Sedimentation Pond. The required sediment storage 
volume has been calculated based on the maximum disturbed area of 215 acres. 

The lower chamber provides for a sediment storage volume of 1,600 cubic feet per disturbed acre 
and a settling volume of 4,800 cubic feet per acre of drainage area during worst case conditions 
(Le., initial site preparation). The sedimentation pond will provide significantly more sediment 
storage and settling storage per acre for later stages. The capacity of the upper chamber provides 
additional settling and storage volume beyond the requirements and is intended to reduce clean 
out requirements of the lower chamber. The maximum height of the pond impounding structure, 
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measured at the upstream toe of the dike, will be 28 feet. The sedimentation pond has been 
designed to pass runoff from the 100-year, 24-hour storm event via separate principal and open 
channel emergency spillways. The design storm event was routed through both chambers of the 
sedimentation pond using the HEC-l Computer Program. Results of the stonn routing show that 
the pond water level will reach a maximum elevation in the lower chamber of 1158.2 feet during 
the 100-year storm event. In addition to the surface runoff: the rock drain and decant pipe 
discharges will also outlet into the sedimentation pond. Details of the sedimentation pond are 
presented on Sheet 30 in Appendix A; supporting calculations in Appendix G. 

4.8 EROSION AND SEDIMENTATION CONTROL [CFR, Title 30, Parts 77.215-
2(b)(6) and 77.216-2(a)(7 & 12)] 

Site erosion and sedimentation (E&S) will be controlled during each phase of facility 
development, i.e., initial site preparation, facility operation, and facility closure, using a system of 
channels and sedimentation control structures/devices consisting of a pond, sediment traps, and 
straw bale/silt fence barriers. The facility design provides for installation of approximately 100 
permanent and temporary channels to control stormwater. All permanent channels have been 
designed to carry flow from the IOO-year, 24-hour storm event. Temporary diversion channels 
have been designed to.carry flow from the 2-year, 24-hour storm event. Haul road channels and 
temporary channels in the coal refuse disposal areas have been designed to carry flow from the 
10-year, 24-hour storm event. Temporary culverts have been designed for the 1 DO-year, 24-hour 
storm event and temporary culverts have been designed for the IO-year, 24-hour stonn event. 
Channel and culvert calculations are presented in Appendix G. Channel linings will be provided to 
control erosion as indicated on Sheets 35 and 36 of Appendix A Technical specifications 
outlining channel construction are presented in Appendix B. 

More detailed description of specific E&S controls proposed for each phase of facility 
development is presented in the following subsections.: 

4.8.1 E&S Control During Initial Site Preparation 

Initial site preparation consists of the work needed to prepare Coal Refuse Disposal Areas No.3 
and No.4 for Stage 1 development. It will consist primarily of earthwork and other site work 
needed to construct the following: 

• Sedimentation pond 
• Haul roads 
• Liner underdrain system (rock drain and spring drains) 
• Decant pipe 
• Temporary dike for dam construction 
• Channels and associated culverts . 
• Manhole construction at the dewatering borehole and associated utility relocation 
• Liner for Stage 1 development within the Coal Refuse Disposal Area No. 3 reservoir 
• Liner for development of the Area No. 3 Stage 1, 2, and 3 coal refuse dams 
• Liner for Stage 1 development 'in Coal Refuse Disposal Area No.4 
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• Main Dam internal drainage systems 
• Runoff collection sump 
• Piezometer installation 

Refer to Sheets 3 and 4 of Appendix A for work to be accomplished during initial site 
preparation. As indicated on these drawings, initial site preparation activities also will include 
development of temporary stockpile areas and excavation of excess soil needed for future stages 
of liner and final cover construction. Proposed construction sequencing is noted on the 
drawings. 

The sedimentation pond and associated channels will be installed before any other work is 
initiated. Therefore, the pond will provide E&S control for most initial site work. Sediment traps 
and sediment barrier will be used for E&S control during pond installation. Construction 
sequencing and proposed E&S controls for sedimentation pond construction are presented on 
Sheet 29 of Appendix A 

Runoff from temporary soil stockpile areas bordering Coal Refuse Disposal Areas No.3 and No. 
4 will drain to the proposed disposal areas as well as adjoining valleys. Runoff from slopes facing 
the disposal areas will pass through the sedimentation pond before being discharged off site. 
Runoff from slopes facing adjoining valleys will be intercepted by collection channels and passed 
through sediment traps before being discharged off-site. Refer to Sheet 3 and 36 of Appendix A 

A large soil stockpile area will be developed in the western comer of existing Coal Refuse 
Disposal Area No.1 as shown on Sheet 37 of Appendix A Runoff from this area will be 
intercepted by existing collection channels and discharged into the existing Bailey sedimentation 
pond. 

Coarse coal refuse will be transported to the site by belt conveyor. The proposed conveyor will 
cross the headwater area of Fletcher Run, a high quality watershed. It will be equipped with a 
cover through the Fletcher Run area. The facility design incorporates runoff controls that provide 
for runoff' from below the conveyor crossing to be collected and pumped to the slurry 
impoundment. See Sheets 3 and 37 in Appendix A Collection channels will be constructed 
downstream of the crossing. These channels will collect runoff from area below and adjacent to 
the conveyor and will discharge into a runoff collection sump. Diversion channels constructed 
upstream of the conveyor will minimize drainage area to the sump. The sump has been sized to 
store runoff from the 10-year, 24-hour storm event. Channels discharging to the sump also have 
been sized for the 10-year storm event. Water collected in the sump will be automatically pumped 
to the slurry impoundment. 

4.8.2 E&S Control During Facility Operation 

During development of Stages 1, 2, and 3, erosion will be controlled by collecting facility runoff 
in channel, by providing suitable channel lining, and by vegetating disturbed areas as soon as 
practical. Runoff from the two coal refuse disposal areas will be passed through a slurry 
impoundment and/or sedimentation pond before being discharged. Sediment traps will be used to 
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control sediment in runoff from soil stockpile areas not draining toward the proposed disposal 
areas or sedimentation pond. ' 

Coal Refuse Disposal Area No.3. Area below the ridgeline surrounding Disposal Area No.3 
will discharge into the slurry impoundment reservoir. Runoff from outslopes of the three small 
earthen saddle dams will be controlled by sediment barriers, seeding and mulching, and minimizing 
the amount of disturbed area. Runoff from the western slope of Saddle Dam A will be collected 
by channels and conveyed to the existing Bailey slurry impoundment (Coal Refuse Disposal Area 
No.1). Runoff from the downstream face of the Main Dam will be collected on slope benches 
and conveyed to perimeter channels that will discharge into the upper chamber of the 
sedimentation pond. As part of site preparation for each stage of coarse refuse embankment 
development, collection channels will be installed along the proposed final embankment/abutment 
interface for the stage to be developed. Refer to Sheets 3 through 12 of Appendix A As the 
embankment is being developed, flow from the working face will be channeled to these perimeter 
channels. 

Coal Refuse Disposal Area No.4. Runofffrom embankment slopes will be handled as described 
above for the Area No. 3 coal refuse embankments. During pile development, runoff will be 
collected on slope benches and conveyed to perimeter channels installed along the proposed final 
Stage 1, 2, or 3 embankmentlhillside interface. Refer to Sheets 3 through 12 in Appendix A 
Area No. 4 perimeter channels will discharge into the upper chamber of the sedimentation pond. 
Runoff from the top of the pile also will be collected in channels along the final haul road and 
conveyed to the sedimentation pond. 

Haul Roads. Haul roads will be sloped toward roadside collection channels. Flow from these 
channels either will be discharge into the sluny impoundment or will be conveyed to the 
sedimentation pond. 

4.8.3 E&S Control During Facility Oosure ' 

Erosion and sedimentation control during the final capping stage of facility development will be 
accomplished by collecting runoff in lined channels, passing the runoff through suitable 
sedimentation control devices, and by vegetating disturbed areas as soon as practical. Soil 
stockpile runoff not directed to the sedimentation pond will be passed through sediment traps 
before being discharged. 

Runofffrom most of the Disposal Area No.3 site and all runofffrom Disposal Area No.4 will be 
directed to the site sedimentation pond. Runoff from the western slope of Disposal Area No. 3 
and a section of the final cap will be directed to the existing Bailey sluny impoundment (Coal 
Refuse Disposal Area No.1). The existing slurry impoundment will be left open and will seNe as 
a sedimentation pond until Disposal Area NO.3 cap areas draining to it are vegetated. When 
Disposal Area No. 1 is closed, drainage from Disposal Area No. 3 either will be channeled to the 
Disposal Area No. 1 sedimentation pond or will be discharged into the unnamed tributary 
bordering both slurry ponds. 
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The top of the slurry impoundment will be capped with coarse coal refuse to form the grades 
indicated on Sheet II and 12 in Appendix A before the vegetated soil cover is installed. Cap 
substages will be developed in numerical order as indicated on Sheet 12 in Appendix A This 
sequencing provides for the pool to be fully functional as it is slowly decreased in area. The 
decant pipe intake area will be closed last. Development of each substage generally will progress 
in the direction of the arrows shown on Sheet 12. The top of the disposal area will drain to 
collection channels formed on the cap and perimeter channels. 

4.9 GEOTECHNICAL DESIGN 

4.9.1 Infiltration Control [CFR, Title 30, Part 77.216-2(8)(6)] 

In:filtration from Coal Refuse Disposal Areas No. 3 and No.4 and the pool area of the 
sedimentation pond will be controlled by a two-foot thick soil liner exhibiting a maximum 
permeability of 5xlO·s cm/sec. The disposal facility liners will be constructed incrementally in 
stages whereas the sedimentation pond liner will be constructed in one stage. Prior to liner 
installation, the areas to be lined will be cleared, grubbed, and stripped of topsoil in accordance 
with Section 3 of the Technical Specifications presented in Appendix B. Required grading also 
will be accomplished prior to liner installation. Grading for liner construction generally will be 
limited to undercutting site soils for use as soil and clay borrow and flattening steep areas as 
needed to provide slopes no steeper than 2H:IV. 

Liner for all three facilities will be constructed by excavating and recompacting site soils as 
described in Module 14 of the Coal Refuse Disposal Permit Application. Soil liner material will 
be compacted to at least 95% of the maximum dry density detennined by ASTM Test Method 
D698. Compaction to 100% of the maximum dry density will be required under dams. The 
required density and water content will be established prior to soil liner installation based on 
results of laboratory moisture-density tests. Soil grain size and Atterberg limit determinations 
also will made prior to liner installation to verify compliance with liner material requirements 
specified in the Technical Specifications. Prior to soil re-compaction, the moisture content will be 
adjusted as required by sprinkling with water or disking to dry. Adequacy of liner permeability 
and compaction will be assessed by measuring in-place density, water content, and permeability. 

The disposal area liner will be overlain by a six inch protective cover consisting of either soil 
material or coarse coal refuse material. The sedimentation pond liner will be overlain by a one
foot thick soil layer that will incorporate. an orange geogrid marker layer to prevent damage 
during cleanout operations. Finished grades depicted on Sheet 27 of Appendix A within the 
sedimentation pond area represent the top of tI:te protective cover layer 

4.9.1 Drainage orEnsting Surface Water [CFR, Title 30, Parts 77.215-2(b)(6) 
and 77.216-2(a)(12)] 

Base flow from the perennial streams will be carried under each disposal facility by a rock drain. 
This drain will be installed in the existing stream channel at the locations shown on Sheets 3 and 4 
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in Appendix A Spring flows also will be intercepted by aggregate drains. Spring drains will 
discharge into the rock drains. 

Rock and spring drains will be constructed in accordance with the details shown on Sheet 32 of 
Appendix A Basically they will be composed of R-3 rip rap wrapped with P ADOT bituminous 
concrete sand, Type B, #2 fine aggregate. Geotextile having an AOS of #40 will be installed 
between the two aggregate materials. The top surface of R-3 rip rap will be choked with 
AASHTO No. 57 aggregate before the geotextile is placed as indicated on the construction 
drawings. All aggregate materials will be non-carbonate. 

4.9.3 Internal Seepage Control [CFR, Tide 30, Parts 77.21S-2(b)(6) and 
77.216-2(a)(6 & 7)] 

4.9.3.1 Approach 

To enhance stability of the operating dams, it is necessary to control seepage through the dams 
and lower the phreatic surface to a safe level. To provide technically sound and cost-effective 
control measures, the following seepage controls have been designed for the five operating dams 
proposed for the sluny impoundment and the sedimentation pond dam: 

1. For the Main Dam and Saddle Dam A that will be constructed of compacted coarse coal 
refuse, seepage control will be accomplished through installation of an internal blanket drain at 
the bottom of each dam and construction of a cutoff trench. The drains have been sized and 
positioned to intercept the seepage and convey it out of the structure. 

2. For Saddle Dams B, C, and D that will be constructed of compacted site soil, seepage control 
will be achieved by installation of a geomembrane liner inside the embankment to reduce 
seepage. An internal drain will be installed as a contingency for safety purposes. 

3. The sedimentation pond dam will be provided with a 5-foot wide combination chimney drain 
and anti-seepage diaphragm constructed of bituminous concrete sand, Type B, #2. It also will 
be provided with a cutoff trench to control foundation seepage. 

Coal Refuse Disposal Area No. 4 will be provided with an internal drain along the valley bottom 
to collect leachate and convey it beyond the limits of the refuse pile. Refer to Sheet 4 in 
Appendix A for the proposed lateral extent of this drain. 

4.9.3.2 Design Criteria 

The size, position, and composition of: the dam mternal drain systems are controlled by various 
design criteria established by the regulatory agencies and by requirements for stability of the 
structure. The criteria used to design these drains are as follows. 

A ratio of horizontal to vertical permeability of 9: 1 was used for compacted coarse coal refuse 
that will be used to construct the Main Dam and Saddle Dam A. This is the minimum 
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recommended ·by MSHA and represents prudent engineering practice. This same permeability 
ratio was used to design Saddle Dams B, C, and D, and the sedimentation pond dam, all of which 
will be constructed of compacted embankment material. A ratio of horizontal to vertical 
permeability of one was used for the drainage material. This is conservative since some degree of 
stratification will occur during placement of the drain. 

The effect of reduced inflow from the slurry deposited on the upstream face of the Main Dam was 
conservatively ignored to comply with recommended design guidelines. However, this effect has 
been noted in numerous monitored structures including the existing coal refuse disposal facility. 
Thus ignoring this effect will result in a conservative design. 

The sedimentation pond seepage diaphragm has been designed to safely intercept seepage 
developed from the maximum pool elevation resulting from the 100-year, 24-hour storm event. 
This elevation is greater than 3 feet below the crest of the dam. 

Internal drains for the slurry pond darn were located and sized to intercept seepage developed 
from the maximum pool elevation resulting from the design storm as defined in Section 4.6.1 of 
this report. This elevation was cpnservatively ass~med to be 3 feet below the crest of each stage. 
However, during most stages of construction, additional freeboard is provided as discussed in 
Section 4.6.2 of this' report. The pool elevation will decrease slowly after a storm event due to 
discharge out the decant system, thus the final developed phreatic surface will be less than that 
used for design. 

A minimum safety factor of 10 was used for determining drain discharge capacity for the dams 
and is considered acceptable for the following reasons: 

1) Inflow for each dam blanket drain, as well as the sedimentation pond seepage diaphragm, have 
been based on the maximum possible inflow developed from the maximum possible pool 
elevation (assumed to be 3 feet below the crest as discussed in above) at each stage. This is 
an extreme condition and inflOW$ during normal operating conditions will be much less. 

. " 

2) The coefficient of permeability for the drainage material was conservatively selected as the 
lower bound of referenced permeability values (see Appendix G). 

3) Slurry placed on the upstrea.m slope of the Main Dam will reduce drain inflow. 

The internal drain proposed for Coal Refuse Disposal Area No.4 has been sized to carry 0.6 cfs. 
The drain capacity provides for a safety factor of 2 if 50% of the average annual rainfall on 
exposed pile surface is assumed to soak into the pile and exit the base of the pile. This is 
conselVative since at anyone time, the sloped sides of the pile represent more than 500/0 of the 
total pile area and the effect of evaporation is ignored. Aggregate penneability values used for 
design and filter design criteria are the same as those used to design the dam internal drains. 

Drain materials in contact with coarse coal refuse were designed with appropriate granular filter 
criteria as presented in the SCS National Engineering Handbook Chapter 26 to prevent migration 
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of fines. Where the designated filter material comes in contact with soil liner material, the filter 
criteria are not satisfied. Therefore, a geotextile will be incorporated between the granular filter 
and the soil liner material. It is difficult to design an appropriate geotextile that will not clog in 
the fine grained soils that will be used for the soil liner, however, this interface is not expected to 
see any significant water flow. Since the drains were designed assuming water flows in from the 
coarse refuse only, any clogging of the geotextile at the filter/soil liner interface will not impact 
the performance of the drain. See Appendix G for supporting calculations. 

Blanket drains were designed with a minimum thickness of 3 feet. 

4.9.3.3 Method of Analysis 

The position of the phreatic surface through each dam was determined using the basic parabola 
solution for discharge into a horizontal drain (A Casagrande, 1937). The effect of the 
penneability ratio of 9: 1 was accommodated by compressing the cross section horizontally by a 
factor 3. 

For the finer grained materials, drain capacity is based on the permeability of the drainage 
material, drain slope, and the cross sectional area of the drain using Darcy's Law of flow through 
porous media. For the coarse materials, where flow will be turbulent, the drain capacity is based 
on equations fo~ turbulent flow as presented in COE EM-I110-2-10-1901(Seepage Analysis And 
Control For Dams) 

Filter compatibility calculations have been performed for the yarious materials and are included in 
Appendix G. Criteria used for filter design are those required by the Soil Conservation Service in 
Part 633 of the National Engineering Handbook. Requirements for ignoring material greater than 
the #4 sieve as presented in this criteria were ignored when determining the compatibility of 
gravel sized filters with large rock core materials since this requirement would result in ignoring 
over 90% of the material's gradation and would ,result in drain core materials with permeabilities 
less than the filter that is protecting them. 

4.9.3.4 Internal Drain Configuration 

The internal drain system for the Main Dam is intended to intercept all seepage at a location just 
upstream of the Stage 1 crest. A large blanket drain located at the bottom of the dam will control 
seepage through the dam. This drain will lower the phreatic surface to the base of the coal refuse 
dam for the entire downstream toe of the embankment. The size of the blanket drain is sufficient 
to control seepage and ensure dam stability at all three developing stages. The blanket drain 
basically follows the original ground surface of the V-shape valley. Consequently, it slopes 
toward the center of the valley. Along the centerline of the valley, a filtered rock drain provides 
enough flow capacity for discharging' collected seepage downstream to the sedimentation pond. 
Details of the Main Dam internal drain are presented on Sheet 31 of Appendix A As indicated on 
Sheet 31, the Main Dam seepage control system includes a cut-off trench below the internal drain 
to interrupt possible high permeability zones in the soil horizon and provide pressure relief of 
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seepage that may come through the fractured rock encountered in the dam abutments and in the 
area of previous mining. 

The internal drain system for Saddle Dam A is similar to the system for the Main Dam. However, 
since the upstream toe of Saddle Dam A eXtends well below the elevation of the existing saddle, 
the internal drain is positioned within the coarse coal refuse at the elevation 'of the existing saddle. 
Seepage below the elevation of the existing $addle will encounter the soil liner and then rock thus 
the flow beneath the internal drain is expected to be small and it will not impact the stability of the 
dam. Any flow that does pass through the soil liner and makes it way through rock to the toe of 
the dam where it could impact stability will be collected and safely discharged by the sand drain 
incorporated in the cut off trench. The internal drainage blanket incorporates a rock core in order 
to provide sufficient discharge capacity to the drain. . 

Earthen saddle dams have been provided with an HOPE membrane liner that effectively eliminates 
the majority of seepage through the dam. Assuming a reasonable amount of leakage through the 
membrane liner consistent with good construction practices results in a phreatic surface 
downstream of the liner that does not impact the overall stability of the dam. A simple trench 
drain with sand filter and slotted pipe is provided at the downstream toe to collect this seepage 
and as a contingency should the liner leak more t~an anticipated. 

The internal drain proposed for Coal Refuse DispoSal Area No. 4 is trapezoidal-shaped aggregate 
installed along the valley bottom. It will be constructed above the facility rock drain and will have 
the same design. The two drains will be separated by the facility liner. 

As indicated previously, the sedimentation pond dam will be provided with a 5-foot wide 
combined chimney drain and anti- seepage diaphragm constructed of bituminous concrete sand, 
Type B, #2. The 5-foot wide drain will extend across the width of the dam, from the top of the 
cutoff trench to EI. 1150 feet. It will be drained by two pipe outlets. Drain aggregate will extend 
into the dam cutoff trench for foundation pressure relief purposes. Refer to Sheet 28 of Appendix 
A for sedimentation pond drain and cutoff trench details. 

Blanket drains for the Main Dam and Saddle Dam A have been designed to be 3 feet thick and 
constructed of AASHTO #57 coarse aggregate. A rock core consisting of NCSA R-3 rock has 
been provided where additional drainage capacity is needed and serves as the outlet for Saddle 
Dam A These blanket drains will be constructed over the soil liner. A geotextile will be installed 
between the aggregate and soil liner for separation. For the main dam, the blanket drain outlet 
will be a drain consisting of NCSA R-7 rock wrapped with geotextile for separation. The outlet 
will be insta1led at the lowest point in the blanket drain. 

The toe drains for Saddle Dams B, C, and D, and the sedimentation pond seepage diaphragm will 
be constructed of P ADOT Bituminous Concrete Sand Type B, #2 :fine aggregate. Pipe outlets 
will be provided. 

All aggregate materials will be non-carbonate. 
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4.9.4 Slope Stability [CFR, Tide 30, Parts 77.21S-2(b)(8) and 77.216-2(a)(13)] 

4.9.4.1 Method of Analysis 

Safety factors were determined using the computer program PC STABL SM developed by 
Purdue University. The Modified Janbu method of analysis for both circular failure sutfaces and 
sliding block failure surfaces was employed. Seismic analyses were performed by applying a 
horizontal acceleration of O.05g to the sliding mass in the direction of sliding. Pore pressures 
were specified using a single piezometric surface (water table criteria). 

A circular failure surface analysis was performed to assess overall stability of a slope consisting of 
different materials, in this case the dam material of either coarse coal refuse or compacted soil and 
the in-situ soil or clay liner above bedrock. Generally, the circular failure surface leads to a deep
seated failure surface. 

A sliding block analysis was conducted to further evaluate impacts of the clay liner or the in-situ 
soil on dam stability. The sliding block is consisted of a sliding wedge of dam material along a soil 
base that is composed of either clay liner or in-situ soil. The critical section selected for the 
analysis was same section analyzed for circular failure. Water table and coal refuse strength 
conditions modeled by the critical circular failure analysis were used for this analysis. The shear 
strength of the clay or soil varies based on height of overburden material, as indicated in Table 2-
2. 

4.9.4.2 Cases Considered 

Stability is a function of loading conditions, material strength, embankment geometry and pore 
pressure conditions. Various reasonable combinations of these parameters were analyzed to 
detennine the condition with the minimum factor of safety as discussed below. 

1. Loading conditions considered for the analysis included static loading consisting of 
gravitational self-weight of the dam materials, and seismic loading consisting of static loading 
plus a horizontal acceleration ofO.OSg to the sliding mass in the direction of sliding. 

2. Material properties are discussed in Section 2 and Section 3. Because the settled slurry has a 
grain size and density that make it sensitive to liquefaction under seismic loading, strength of 
zero was assigned for the fine coal refuse. This is a conservative approach since it is unlikely 
that the entire mass of slurry will liquefy and lose all of its strength. 

3. Embankment geometry detennines the static loading condition. For the Main Dam and 
Saddle Dam A, three construction stages were analyzed. At each stage, several cross-sections 
along the dam axis were selected· for the analysis. For Saddle Dams B, C, and D, only one 
cross-section was analyzed based on siniplicity of ihe dam configurations. For the 
sedimentation pond, only one stage of the final geometry condition was analyzed. Two cross
sections, one of the fill slope and the other of cut slope, were evaluated for the pond. Lastly, 
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two cross-sections of the designed Coarse Coal Refuse Disposal Area (Disposal Area No.4) 
were evaluated for stability. 

4. Pore pressure conditions considered for the dam stability analyses included steady state 
seepage and rapid draWdOWD. Steady state seepage conditions were considered for both the 
downstream and upstream dam slope analyses. Rapid drawdown conditions were considered 
for the upstream slope analyses. . 

For downstream analyses, the most critical condition will be with the highest possible piezometric 
surface elevation. This will occur at the maximum pool elevation for each stage; i.e., the pool 
resulting from the design storm as defined in! Section 4.6 of this report. Because the 
impoundment is designed to store the runoff from this event and because it would take a 
significant time for the decant system to discharge that volume of water, steady state phreatic 
surfaces developed from the maximum storm pool were used for the analyses. The internal 
drainage system is designed to collect and discharge seepage from this elevated surface, however, 
its presence will increase pore pressures on portions of the failure surface and thus reduce 
stability. 

Two phreatic surfaces were considered for the upstream analyses. One is the saturated slope 
condition under the highest pool elevation resulting from the design storm event. The other is the 
rapid drawdown condition. 

Rapid drawdown conditions for each stage of the Main Dam and final stage of the sedimentation 
pond were evaluated. The evaluations were based on simulated hydrographs (relationship 
between pool elevation and time) developed from filling and dewatering of the slurry 
impoundment and sedimentation pond by the decant system and pond outlet works, respectively. 
Phreatic surface changes during the filling and the drawdown conditions were obtained by solving 
the original controlling equation using finite difference method. Detailed calculations are attached 
in Appendix G. Since the maximum water.head difference caused by rapid drawdown is less than 
or equal to two feet, the effect on slope stability is insignificant. Therefore, only saturated slope 
conditions were analyzed for the upstream slope evaluation. 

4.9.4.3 Results of Analysis 

The results of the analyses are summarized in Tables 4-2 through 4-8 for each cross-section 
evaluated. Details of the analyses are included in Appendix' G. 
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Table 4-2 
Results of Stability Analyses 

Coal Refuse Disposal Area No.3 MaiD ~am -.Outside 

Factor of Safety 
Cross- SlidiD~ Block Failure Circular Failure 

Sections Static Seismic Static Seismic 
Stale 1 

22+65 1.74 . 1.48 : 1.65 1.38 
19+10 1.58 1.35! I ~ 1.53 1.29 I 

14+10 1.92 1.66 I 1.72 1.39 
Stage 2 

26+65 1.90 1.64 1.63 1.25 
22+65 1.84 1.53 1.57 1.32 
19+10 1.91 1.64 1.81 1.54 
14+10 2.13 1.50 1.64 1.43 
10+65 1.93 1.60 1.79 1.54 
6+30 1.84 1.57 1.60 1.36 

Stage 3 
26+65 1.51 1.30 1.50 1.29 
22+65 1.61 1.36 1.67 1.42 
19+10 1.94 1.60 1.81 1.54 
14+10 2.20 1.86 1.74 1.47 
10+65 2 .. 26 1.81 1.70 1.48 
6+30 2.10 1.75 1.66 1.43 

Table 4-3 
Results of Stability Analyses 

Coal Refuse Disposal Area No.3 Main Dam - Inside 

Factor of Safety 
Cross- Slidine Block Failure Circular Failure 

Sections Static Seismic Static Seismic 
Stage 1 

19+10 2.11 1.59 1.66 1.27 
Stage 2 

19+10 2.11 1.56 1.77 1.34 
Stage 3 

19+10 2.18 1.57 1.95 1.44 
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Table 4-4 
Results of Stability Analyses 

Coal Refuse Disposal Area No.3 Saddle Dam A - Outside 

Factor of Safety 
Cross- SlidinK Block Failure Circular Faiure 

Sections Static Seismic Static Seismic 
Staee3 

. 
11+50 2.38 2.01 1.95 1.63 
9+62 2.21 1.86 1.95 1.54 
9+30 2.05 1.70 1.72 1.43 
5+78 2.02 1.56 2.97 2.38 
2+28 3.08 2.61 2.03 1.73 

Table 4-S 
Results of StabDity Analyses 

Coal Refuse Disposal Area No.3 Saddle Dam A - Inside 

Factor of Safety 
Cross- Sliding Block Failure Circular Failure 

Sections Static Seismic Static Seismic 
Stage 1 

9+30 2.14 1.59 , 1.97 1.46 
Sta2e 1 

9+62 2.94 2.01 2.06 1.51 
9+30 2.02 1.49 1.92 1.42 
5+78" 2.94 2.01 1.99 1.47 

Staee 3 
11+50 2.41 1.77 1.98 1.46 
9+62 2.24 1.63 2.03 1.48 
9+30 2.03 1.49 1.89 1.40 
5+78 2.28 1.68 1.97 1.45 
2+28 2.14 1.57 1.96 1.45 
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Table 4-6 
Results of Stabllity Analyses 

Coal Refuse Disposal Area No.3 Saddle Dams B, C, and D 

Factor of Safety 
Cross- SHdinl Block Fallure Circular Fallure 

Sections Static Seismic Static Seismic 
Sta~e 3/0utside 

Saddle B/3+50 2.00 1.71 1.74* 1.47* 
Saddle C/4+20 :, ' I 1.50,' t32 1.59* 1.37* 
Saddle D/2+40 1.69 1.49 1.60* 1.36* 

Stage 31Inside 
Saddle B/3+50 2.07 1.52 1.82 1.36 
Saddle C/4+20 2.25 1.63 1.77 1.38 
Saddle D/2+40 1.82 1.36 1.79 1.35 

• Crest failure-failure smface extends through middle of crest. 

Cross-
Sections 

Fill Slope/Section E 
Outside 
Fill Slope/Section E 
Inside 
Cut Slope/Section F 
Inside 

Cross-
Sections 

Section A 

Section D 

Table 4-7 
Results of Stabllity Analyses 

Sedimentation Pond 

Factor of Safety 
SHdiol Block Fallure Circular Failure 

Static Seismic Static 
: 

1.80 1.59 1.52 

2.85 2.07 1.98 

- - 1.80 

Table 4-8 
Results of Stabllity Analyses 

Coal Refuse Disposal Area No.4 

Factor of Safety 

Seismic 

1.31 

1.45 

1.58 

Slidinz Block Failure Circular Failure 
Static Seismic Static Seismic 

1.93 1.60 1.76 1.50 

1.68 1.42 1.68 1.43 
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4.9.4.4 Discussion of Analysis Results 

Results of comprehensive slope stability analyses for all critical slopes of the design indicate that 
minimum required safety factors of 1.5 for static condition and 1.20 for seismic condition are 
maintained. Consequently, cut and fill slope designs proposed for the sedimentation pond, coarse 
coal refuse embankments, and earthen saddle dams are stable against deep-seated circular or 
sliding block failures under the conditions considered. In conclusion, the following issues are 
discussed in regard to the analyses: 

1) The analyses generally are conservative with respect to the conditions considered (i.e., 
loading, geometry, strength, and pore pressure) to ensure that the designed facility is stable 
for both short- and long-tenn. 

2) The analyses generally are applicable for deep-seated failure surfaces, either circular or sliding 
block. For Saddle Dams B, C and D, and the sedimentation pond dam, the cohesion 
component of shear strength for compacted embankment material was conservatively ignored. 
Therefore, analysis of shallow failure surfaces may show unacceptable factors of safety. 
Nevertheless, even a nominal amount of the cohesion that compacted clays typically exhibit 
will raise the safety factors for shallow slump type failures to acceptable levels. 

3) Peak shear strengths of the coarse coal refuse and remolded site soil were used for the slope 
stability analysis. These strengths were obtained from results of laboratory triaxial shear 
strength testing. To ensure validity of this evaluation and stability of designed facility slope, 
the active landslide mass observed within the footprint of Saddle Dam A will be removed to 
competent residual soil or bedrock. Site soils used as structural backfill will be completely 
remolded and recompacted to the project specifications. 

4) For the same analyzed conditions of geometry profile, material properties, and pore pressure 
(phreatic line), there is no exclusive dominance of one failure mode. Both circular failure and 
sliding block failure may be the controlling case with the minimum factor of safety, depending 
on the conditions analyzed. 

5) The effectiveness of the analysis regarding phreatic surface development will be verified by 
monitoring the installed piezometer system and obsetving internal drain flow quantities as 
described in Section 4.9. S. 

4.9.5 Monitoring 

Perfonnance of the internal drain systems of the Main Dam, Saddle Dam A, and the sedimentation 
pond dam will be monitored by recording outflows from each discharge point. Internal drain 
outlets for Saddle Dams B, C, and D, i.e., dams having a geomembrane seepage barrier, will be 
monitored for evidence of flow. Monitoring will be perlbnned in accordance with the facility 
Operations and Maintenance Manual presented in Appendix C. 
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Piezometers will be installed through the Main Dam and Saddle Dam A to monitor the 
effectiveness of the internal drain systems in limiting the development of a high piezometric 
surface. A system consisting of 12 piezometers will be installed for the Main Dam; 3 piezometers 
will be installed for Saddle Dam A Refer to Sheets 16, 22, and 32 in Appendix A for piezometer 
and remote read-out locations and construction details. Specifications for piezometer 
construction are included in the Technical Specifications presented in Appendix B. Piezometers 
will be monitored in accordance with the Operations and Maintenance Manual presented in 
Appendix C. The maximum water surface elevations for each piezometer shown on Sheet 32 in 
Appendix A is based on the allowable maximum piezometric surface determined in the stability 
analysis. Water surface elevations that exceed these elevations do not necessarily mean that an 
unacceptable factor of safety exists, however, they should be brought to the attention of the 
engineer so that a detennination of the stability of the structure under actual conditions can be 
made. 

4.9.6 Effects of Underground Mine Workings [CFR, Tide 30, Part 77.216-2(a) 
(13 &14)] 

Coal Refuse Disposal Area No. 3 is located above a mined-out area of the Bailey mine. This area 
was mined during 1985 and 1986 using longwall mining techniques. Analyses have been 
conducted to evaluate subsidence potential and its effect on facility petformance with respect to: 

1) dam stability and liner petformance, 
2) embankment and foundation piping, 
3) performance of internal drainage structures, 
4) performance of the decant pipe, 
5) dam overtopping potential, and 
6) inrush of water or slurry into the mine, i.e., increased mine water inflow. 

Presented in the following subsections are more detailed discussions of subsidence potential and 
its impacts relative to these six aspects of facility petfonnance. Any mitigating facility design 
measures also are discussed. 

4.9.6.1 Subsidence Potential 

Since the mining occurred before 1988, subsidence associated with the multi-panel longwall 
mining would have been completed a long time ago. The present subsidence potential associated 
with additional loading imposed by the facility involves the possible collapse of pillars remaining 
between mined-out panels. In the event that pillar collapse occurs, induced subsidence will be 
much less than the original subsidence caused by mining. This is due to the fact that the pillar coal 
material will remain in-place which limits the available space for subsidence, and the dimensions of 
the pillars are much less than that of panel's, which will results in smaller subsidence. 

To simplify the subsidence evaluation, Baker estimated the original subsidence and corresponding 
surface strains that would have occurred due to the longwall mining and compared that data to 
allowable tolerances for critical facility components. If the original subsidence is tolerable to the 
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proposed facility, then impacts from the present subsidence potential are insignificant. Readily 
available techniques of analyzing subsidence caused by longwall mining were used to estimate the 
original subsidence. 

Thus analyses were perfonned to: 

1. Estimate original subsidence within the longwall mined area; and 

2. Evaluate the magnitude of surface strains that would have resulted from the subsidence. 

Consequently, strain analyses were conducted to determine the magnitude of horizontal tensile 
strain that would have resulted at the ground surface when the original subsidence occurred. 
Results of the strain analyses indicate maximum horizontal tensile strains and vertical strains of 
0.59% and 1.41%, respectively. 

The analyses described above were performed for one typical cross section through the site. A 
plan showing the section is attached to the detailed calculations in Appendix G. 

4.9.6.2 Impacts on Dam Stability 

Impacts of possible horizontal tensile strain development on dam stability were evaluated by 
considering properties of the coarse coal refuse embankment material and its susceptibility to 
cracking. 

Due to its granular nature, the cOarse coal refuse embankment will not be susceptible to cracking, 
therefore, development ofO.Sgolo tensile strain will not affect dam stability. Sherard, et.al present 
a graph showing a gradation range for soil suspected to be critical embankment materials with 
respect to cracking (Reference 2). Comparison of this graph with gradation test results for coarse 
coal refuse indicates that coarse coal refuse gradation is outside of the critical range for cracking. 

Based on stress/strain relationships reported for coarse coal refuse in Reference 3, coarse coal 
refuse typically exhibits failure at a strain much higher than 0.59010. The stress/strain curves also 
show that coarse coal refuse does not exhibit a drastic reduction in shear strength upon failure as 
would be expected if failure resulted in the formation of an open crack. The stress level in the 
coarse coal refuse typically builds up or levels off after failure indicating that the shear plane 
partially heals or does not exhibit a significant reduction in shear strength. 

4.9.6.3 Impacts on Piping Potential through the Foundation 

A minimum of approximately 800 feet of overburden is present between the mine and the surface 
above the mined area, which is sufficient to prevent open cracks from forming at the embankment 
subgrade if additional subsidence occurs. The presence of the stream in the valley bottom is 
evidence that open cracks did not fonn when the area subsided after longwall mining. If such 
cracks had formed, the stream most likely would have been lost. Also, evidence of open surface 
cracks were not noted during the site reconnaissance. Nevertheless, ifa crack were to occur, it is 
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unlikely that the crack would be wide enough to pass the coarse coal refuse embankment material 
that has a maximum particle size on the order of 3 inches. 

4.9.6.4 Impacts on Internal Drains 

The subsidence analysis described previously indicates a worst case of localized vertical strain 
(change in slope) of 1.41 % due to subsidence. Expected vertical strain in the area of the internal 
drains (low point of subsidence trough'to edge of subsidence trough) in the direction of flow of 
the internal drain would be less than 1.0% over a distance of less than 200 feet. Th location of 
this potential impact is at the low point of the collection system thus there is some potential for 
water to back up in the blanket drain prior to being discharged through the outlet. However, this 
portion of drain is expected to be under a large driving head from the phreatic surface through the 
dam which will easily overcome the potential loss in drain slope. The outlet portion of the 
internal drain, where no driving head is expected to exist, lies beyond the influence of the mined 
out area. 

4.9.6.5 Impacts on Decant Pipe 

Horizontal tensile strains of 0.59% should not affect the structural integrity of the HOPE decant 
pipe. Based on manufacturer's data, HOPE piping can withstand 1 % strain without failure. Pipe 
joints will be fused together; therefore, they will be at least as strong as the pipe. 

Impacts of subsidence on the pipe vertical alignments will be localized. Because of the head 
differential between the inlet and outlet ends of these pipes, any localized reduction of pipe slope 
that might occur will not impact pipe perfonnance. Since all pipes have been provided with a 
minimum slope of 2%, the worst case localized vertical strain of 1.41% in a direction nearly 
perpendicular to the pipe alignment will not create any dips or low spots in the pipes. 

4.9.6.6 Impacts on Embankment Freeboard 

Facility impounding structures will be constructed in stages and the crest of each stage will be 
developed to a specified elevation before the decant pipe is raised. As a result, any embankment 
crest settlement that may occur during impoundment operation will be eliminated with subsequent 
lifts of coarse coal refuse placement. 

4.9.6.7 Impacts on Mine Water Inflow 

Since the slurry impoundment will be developed over a longwall-mined area, site subsurface 
conditions were evaluated relative to the likelihood for detrimental increases in mine inflow rates. 
Results of the evaluation indicate that: 

1) a sufficient safe cover thickness is present to deter mine inflow from the impoundment, 
2) a protective aquiclude is present between the impoundment and the mine, and 

4-27 



3) tensile strains from future subsidence will be less than the recommended limiting value of 1% 
for total extraction under surface water bodies indicating that additional subsidence induced 
fracturing will not be a problem with respect to mine water inflow. 

In Reference 4, Engineers International presents recommended guidelines for mining under bodies 
of water. Included are limiting criterion regarding safe cover thickness and maximum subsidence 
induced tensile strain. Potential impacts on mine water inflow rates also are presented. These 
guidelines have been used to evaluate the potential for the designed slurry impoundment to impact 
underlying mine workings. Evaluation of the facility relative to each guideline criterion is 
summarized below. 

Safe Cover Thickness. Engineers InternationaI report that safe cover thickness for total 
extraction below water bodies is 60 times the seam thickness (i.e., mine height). This safe cover 
thickness should provide for a sufficient thickness of protective aquiclude zone (i.e., leaky barrier 
to vertical movement of water) (Reference 4). For the Bailey Mine this thickness would be: 

Safe Cover Thickness = 60 x 5.8 feet = 348 feet 

Comparison of site surface contours with coal contours presented on the Geologic Data Map in 
Appendix D indicates that the minimum cover thickness at the site occurs at the downstream toe 
of the facility and is: 

Min. Available Cover Thickness = El. 1,200 - El. 410 = 790 feet 

This 790-foot minimum available cover thickness exceeds the recommended safe cover thickness, 
indicating that an adequate thickness of aquiclude zone should overlie the Bailey Mine at the site. 

Site boring and field permeability test data support the presence of an aquiclude zone at the site 
above the mine level. Field penneability testing was conducted in four borings drilled at the dam 
locations within the longwall-mined area to investigate bedrock penneability. Boring B-7 was 
located over the mined-out area, B-19 (and B-19A) at the edge of the mined-out area, B-3 over 
an eastern pillar area, and B-20 over a northern pillar area. Locations of these borings are shown 
on Sheet 2 in Appendix A. Results of the field penneability tests are presented in Appendix D and 
summarized in Appendix G. 

Boring B-7 was drilled near the middle of the panel so it is located in the zone of compression 
rather than the zone of tension. Boring B-20 was located in the zone of tension, but it was 
tenninated above the aquiclude zone. One deep boring, B-19A, was drilled within the zone of 
tension at the end of the longwall panel to investigate the worst case conditions relative to mine 
induced penneability effects. Analyses indicate that the boring was located in an area that has 
experienced tensile strain on the order of 0.4%. Analyses further indicate that tensile strains 
resulting from future subsidence will not cause the total tensile strain to exceed 0.59010. Boring B-
19A encountered several zones of low penneability bedrock (zero intake of water during field 
testing) above the mine level. Two 10-foot zones occur at elevations of 1,223 and 1,183 feet. At 
the bottom of the borehole, 60 feet of bedrock exhibited low permeability characteristics at 
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elevations from 1,173.5 to 1,112.9 feet. Another deep boring, B-3 over eastern pillar area, 
encountered a ISO-foot zone of low permeability bedrock at elevations from 990.5 to 1,135.8 
feet. These aquiclude zones consist of alternating layers of claystone, siltstone, sandstone, 
limestone and shale with occasional coal layers. 

AUowable Tensile Strain. It is recommended that the maximum cumulative calculated tensile 
strain beneath a body of surface water not exceed 1% (Reference 4). The maximum total tensile 
strain expected to occur beneath the slurry impoundment will not exceed 0.59% (see calculations 
in Appendix G) which is less than ~s maximum ~owable value. 

Mine Water Inflow. Engineers International reports that mine water inflow resulting from total 
extraction below a water body at a cover exceeding 30 times the seam thickness is not likely to be 
more than a few thousand gallons per minute (Reference 4). They further report that inflow rates 
of this magnitude can be handled at the mine level. Considering that the cover thickness at the 
Coal Refuse Disposal Area No.3 site exceeds 60 times the mine height and that aquiclude zones 
of considerable thickness are present, mine water inflow rate increases due to the slurry 
impoundment are not expected to exceed this reported value. Any additional mine water inflow 
will be controlled by the existing mine drainage system which is currently operating at about half 
capacity. Mine pool levels will be monitored to identify increases that may be due to infiltration 
from the slurry impoundment. 

4.9.6.8 Impacts on Soil Liner 

A maximum horizontal tensile strain of 0.59%, if it were to occur, should not result in cracking of 
the site soil liner. The maximum possible tensile strain of 0.59% is less than the tensile strain at 
failure of 0.62% established for clay having properties similar to, if not slightly less plastic, than 
properties of the liner soil sampled and tested at the project site. 

As indicated in calculations included in Appendix G, Cheng, et. al. established a relationship 
between soil tensile strength, tensile strain at failure and Secant Modulus (Reference 8). Cheng 
also evaluated a clay soil that reportedly classified as a borderline ML-CL material and exhibited a 
Plasticity Index of 9 . Using the soil tensile strength and Secant Modulus developed for this soil, a 
tensile strain at failure of approximately 0.62% was established. The soil tensile strength 
developed by Cheng is within the range of tensile strength reported by Johnston for other 
compacted clay soils (Reference 9). 

4.9.6.9 Protection or Existing Dewatering Borehole and Discharge Pipe 

The mine pool in the underlying Bailey mine is maintained by pumping through a borehole located 
at the northeast comer of the mine (lowest point in the mine). The stage 2 and stage 3 
embankments in Refuse Area 3 will cover this borehole with up to 150 feet of coarse refuse. 
Since the borehole must be kept in operation, a precast concrete manhole will be placed over the 
borehole and raised as the embankment is raised. The existing discharge piping will have to be 
relocated and concrete encased in order to keep it from being crushed by the weight of the fill. 
Power for the pump will have t~ be relocated into an underground conduit concrete encased to 
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withstand the weight of the fill. Calculations for design of the manhole foundation, discharge 
pipe, and conduit are included in Appendix G. The manhole itself will be designed by the supplier 
to resist the confining pressure of the final expected fill height. To prevent large vertical loads 
from being transferred to the manhole from embankment that is compressing under self weight 
(downdrag); the manhole will be wrapped in a double layer of PVC sheet. This will create a low 
friction surface to prevent load transfer to the manhole 
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Section 5.0 

ABANDONMENT PLAN 
[CFR, Title 30, Parts 77.215-2(b)(2) and 77.216-2(a)(I6)] 

Coal Refuse Disposal Area No.3 will be abandoned when the slurry level reaches Elevation 1485 
feet. Abandonment will be conducted incrementally and will consist of filling the remaining pool 
volume with coarse coal refuse and breaker rock, building the cover up to a configuration that 
will ensure continued positive drainage as the ~e coal refuse consolidates, covering the resulting 
top with cover soil and establishing vegetation. 

Exposed coal refuse surfaces of Disposal· Area No.4 reaching final grade will be covered with soil 
and vegetated. The disposal area will be abandoned when the top of the coal refuse pile reaches 
Elevation 1720 feet. At that time, the top of the pile will be graded to drain based on the slopes 
indicated on Sheet 13 of Appendix A, and any remaining exposed areas of coal refuse will be 
provided with soil cover and vegetated. 

5.1 POOL FILLING AND FINISHED GRADE 

Pool filling will progress from the crest of the Main Dam in a westerly direction as indicated on 
Sheet 9 in Appendix A . The cap will be constructed in six substages in the numerical order 
indicated on Sheet 9. The pool will be fully functional as it is slowly decreased in area. Pool 
filling will be conducted in this manner to maintain cap stability and to maintain positive drainage 
from the cap. The top of the disposal facility will be shaped to the final contours shown on Sheet 
9 in Appendix A 

5.2 TOPSOILING AND VEGETATION 

Coal Refuse Disposal Areas No. 3 and No. 4 will be provided with a final cover consisting of soil 
and topsoil obtained from the disposal area subgrade during site preparation. Soil cover will be 
installed incrementally as areas reach final grade. Twelve inches of cover soil overlying twelve 
inches of clay liner soil will be placed over the refuse and vegetation established. Soil for cover 
construction will be obtained from stockpiles fonned during site preparation. Stockpile areas are 
shown on Sheets 3, 4, and 37 of Appendix A 

5.3 SURFACEWATERMANAGEMENT 

Refer to Section 4 of this report for a description of proposed surface water management during 
facility closure. 
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Section 6.0 

MONITORING AND MAINTENANCE 
[CFR, Title 30, Parts 77.215-2(b)(S) and 77.216-2(8)(8 & 15)] 

Coal Refuse Disposal Areas NO.3 and No.4 will be monitored on a routine basis by: 

• Performing visual inspections to note signs of instability, burning refuse, erosion problems, 
etc; 

• Measuring the inplace density of disposal coarse coal refuse; 

• Measuring the quantity and quality of flow exiting the rock underdrain, internal drains, and 
sedimentation pond; 

• Analyzing water quality at stream and well monitoring locations; and 

• Measuring phreatic surface levels through the Main Dam and Saddle Dam A by taking and 
recording piezometer readings 

Presented as Appendix C is on Operations and Maintenance Manual describing in more detail the 
monitoring that will be perfonned. Required maintenance for the facility is included. 
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EXECUTIVE SUMMARY 

Raw coal mined in the Bailey and Enlow Fork Mines and processed at the Bailey Preparation 

Plant is sold for use in the production of electricity. Based on research published by the 

Pennsylvania State University, it is anticipated that mining of this coal will generate over 10, 000 

direct jobs and indirect jobs (Frias and Rose, 1994) for at least the next 15 years. Coal extracted 

by deep mining methods employed at these mines requires cleaning to remove impurities prior to 

sale; the cleaning results in a waste product referred to as coal refuse. Coal refuse is an inherent 

part of the mining process and cannot be eliminated. Accordingly, the proper and environmentally 

sound disposal of coal refuse is a fundamental mining element. 

Coal refuse disposal facilities that service large mining operations have historically been, and 

continue to be, located in valleys. In the past this was done strictly because a larger volume of 

refuse could be disposed in a valley rather than a hillside. Today, valley fills still provide the large 

capacity necessary for efficient disposal, but the very nature of a valley allows mine operators to 

provide better environmental control of the disposal process by minimizing the extent affected by 

the disposal, utilizing natural barriers created by the valley (sidewalls and head of hollow) and 

limiting contact to usually one hydrologic system. 

Selection of the site chosen by Consol Pennsylvania Coal Company for coal refuse disposal was 

derived through a site screening and selection process. This process followed requirements of the 

Pennsylvania Department of Environmental Protection (P ADEP) as contained in the P ADEP' s 

Technical Guidance Document entitled "Coal Refuse Disposal-Site Selection", No. 563-2113-

660, dated February 8, 1999. Additional recommendations obtained through discussions with 

representatives of P ADEP McMurray District Mining Office also were followed. The process 

included initial consideration of all sites within a one-mile radius search area around the Bailey 

Central Mine Complex. 

Evaluation of coal refuse disposal options included a search for the presence of suitable preferred 

sites as defined in the above-referenced PADEP TGD. Such sites generally include areas 
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previously disturbed or degraded such as abandoned nune lands. No preferred sites were 

identified within the one-mile radius search area. CoaJ refuse disposal in underground mine 

workings as an alternative to surface disposal was considered; however, it was determined that 

this method was not technologically or economically feasible in this case. Thus surface disposal 

options in non-preferred sites were considered. 

Potential surface storage sites were subjected to an initial assessment to eliminate all sites 

exhibiting fatal flaws such as an obvious lack of the desired storage capacity, or location within an 

area where such activities are prohibited. Two potential sites emerged for further consideration 

after the initial assessment. 

The two remaining sites were subjected to a second assessment in which environmental, cultural, 

public benefits, and other factors were investigated for each site for comparison. These factors 

included the estimated storage volume and facility life, potential impacts to existing streams and 

water quality, wetlands, historic and archaeological sites, endangered species, and others. After 

comparison with regard to the various factors, it is recommended that the most suitable location 

of the proposed refuse disposal facility is at the site designated as Site 4 located adjacent to the 

southeast boundary of the existing Bailey Central Mine Complex. 
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1.0 INTRODUCTION 

Consol Pennsylvania Coal Company (CPCC) operates the Bailey Central Mine Complex in 

Greene and Washington Counties, Pennsylvania. The complex is comprised of two underground 

coal mines, known as the Bailey Mine and Enlow Fork Mine, a preparation facility, freshwater 

impoundment, and coal refuse disposal facility. The Bailey Central Mine Complex is located 

approximately 2.5 miles southeast of West Finley, PA with the coal preparation facility located on 

a hill overlooking Enlow Fork to the north (See Exhibit 1, Search Area Map). The operation 

produces coal that is sold primarily to electric utility companies for use in electric power 

generation. At present, coarse coal refuse and coal refuse fines (slurry), generated during the 

cleaning of raw coal are placed separately in a coarse coal refuse disposal area and adjacent slurry 

impoundment located approximately one-half to three-quarters of a mile southeast of the 

preparation plant. This area is shown on Exhibit 1 as the "Existing Bailey Central Mine Complex". 

Raw coal removed from the mines must be cleaned to remove impurities such as rock, clay, and 

various other minerals before it is suitable for market. The preparation plant cleans the raw coal 

and other non-coal impurities. Cleaning also reduces mineral impurities thereby reducing the 

byproducts of combustion of the coal such as sulfur dioxide (S02) and nitrogen oxides (NOx) as 

required by the Clean Air Act of 1990. The resultant coarse and fine material to be disposed of is 

commonly referred to as coal refuse. Coal refuse has no market value and therefore must be 

disposed of in an environmentally safe manner. A standard industry method for disposing of fine 

coal refuse is to slurry it into a valley upstream of an impounding structure built out of coarse coal 

refuse. 

As determined by CPCC based on existing and projected operation parameters, the existing Bailey 

slurry impoundment has sufficient capacity for fine coal refuse until 2008, but coarse refuse 

storage capacity is expected to be exhausted by the third quarter of 2005. To continue to achieve 

long-tenn coal production goals for the Bailey Central Mine Complex, CPCC needs to provide 

for continued coal refuse disposal capabilities for at least 15 years past 2005. 

1-1 



CPCC has contracted with Michael Baker Jr., Inc. (Baker) .to assist in selecting an appropriate 

and feasible coal refuse disposal option. Baker was responsible for design and permitting of the 
I 

new slurry impoundment being developed at the Emerald Mine owned by RAG American Coal 

Company. 

This report describes the work performed by Baker in performing a Site Selection 

Study/Alternatives Analysis for development of a new slurry impoundment to serve the Bailey 

Central Mine Complex. This report was prepared to document the potential environmental 

impact versus the public benefits of; the continuing development of an existing energy resource, 

creation and prolongation of significant employment, and provision of coal to generate electricity 

(a public utility service). It is the intent of this report to present the alternatives considered, 

findings of the site selection process, and to identify and address environmental impacts and public 

benefits, both social and economic, that might occur as a result of the construction of the coal 

refuse disposal facility. 

1-2 



2.0 MEmODOLOGY 

The site selection process was initiated by defining the quantity of coal refuse to be disposed of 

and identifying a search area. Methodologies used in this report satisfy the criteria established in 

the P ADEP' s TGD on coal refuse site selection as well as good engineering practice. After the 

search area was identified, reasonably available data were collected and reviewed to characterize 

the area and identify any locations meeting P ADEP requirements for "preferred" sites. Finally, 

possible disposal sites were identified and screened for fatal flaws. Sites having fatal flaws were 

eliminated from further consideration. Remaining candidate sites were subjected to a second 

assessment and comparison based on environmental criteria. The second assessment yielded a 

selected site, therefore, an assessment of engineering/economic factors was not necessary. 

The search area and possible disposal sites were characterized using available published 

information, information available from State and Federal agencies, and results of a limited field 

reconnaissance conducted on February 6 and 7, 2001. Data collection efforts focused on 

gathering the following type of information: 1) topographic mapping with planimetric type surface 

features (e.g., roads, buildings, streams, etc.); 2) utilities; 3) surface and underground mining 

activity in the area; 4) geology and water quality; 5) inventoried wetlands; 6) wildlife and aquatic 

resource data; and 7) inventoried cultural resources. Data sources used include: 

• U.S.G.S. 7.5 Minute Series Topographic Maps: Wmd Ridge, Pa. And Rogersville, Pa. 

• Pennsylvania Code Title 25 Chapter 93 . Water Quality Standards 

• United States Department of Agriculture Soil Conservation Service Soil Survey of 

Greene and Washington Counties Pennsylvania 

• Geologic Map of the Wind Ridge Quadrangle, Southwestern Pennsylvania 

• Geologic Map of Greene County, Pennsylvania 

• U.S. Fish and Wildlife Service National Wetlands Inventory Maps 

• Comprehensive Environmental Response, Compensation and Liability Information 

System (CERCLIS) 

• Tax Maps of Greene County Pennsylvania 
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• PennDOT Roadway Map of Greene County 

• P ADEP, Ebensburg - Bureau of Abandoned rvpne Reclamation 

• PADEP, McMurray - Bureau of Deep Mine Safety (Abandoned and Active) 

• PADEP Uniontown - Bureau of Water Supply and Community Health 

• U.S. Office of Surface Mining, Mine Map Repository 

• Greene Co. Planning Commission (Waynesburg) 

• PA Historical and Museum Commission, Harrisburg - Bureau of Historic Preservation 

• US Environmental Protection Agency - Region 3, Philadelphia- Solid Waste Group 

(CERCLIS list of Hazardous Waste Sites) 

• Technical and Economic Evaluation of Underground Disposal of Coal Mine Wastes

HRB Singer Report for the US Department of the Interior, 1980. 

• Underground Disposal ofCaal Mine Wastes - National Academy of Sciences, 

National Academy of Engineering, 1975. 

• The Geology of Pennsylvania - The Pennsylvania Geological Society and The 

Pittsburgh Geological Society, 1999. 

• P ADEP Brownfields Directory - Brownfields Inventory Listing 

• PADEP Technical Guidance Doc. 563-2113-660, Coal Refuse Disposal-Site Selection 

• Bailey Mine Complex Coarse Refuse Disposal Facility, Site Selection Study

Alternatives Analysis Report - Killam Associates, 2000. 

• Notes from January 8, 2001 meeting with P A DEP McMurray Mining Office 

representatives 

• The Potential and Prospects for Alleviating Longwall-Mining Concerns Through the 

Use ofBackstowing - Bise, Christopher 1., et al. The Environmental Resources 

Research Institute, Pennsylvania State University, 1993. 

• Classification of Wetland and Deepwater Habitats of the United States - Cowardin, L. 

M., V. Carter, F. C. Galet, and E. T. LaRoe. U.S. Fish and Wildlife Service. 

FWS/OBS-79/31 , 1979. 

• Corps of Engineers Wetland Delineation Manual - Environmental Laboratories. 

Technical Report Y-87-1, U.S. Army Engineer Waterway Experiment Station, 

Vicksburg, Mississippi, 1987. 
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• The Highway Methodology Workbook Supple~ent. - United States Army Corps of 

Engineers. New England District, Concord, M~ssachusetts. NAEEP-360-1-30a, 

1999. 

• The Impact of Coal on the U.S. Economy. - Frias and Rose. Department of Mineral 

Economics, The Pennsylvania State University, 1994. 
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3.0 COAL REFUSE QUANTITY REQUIRING DISPOSAL 

The Bailey and Enlow Fork Mines Reserve contains an estimated 650 million tons of clean coal. 

At current production rates this represents approximately 30 years of mine life for both the Bailey 

and Enlow Fork Mines. 

CPCC projects that the current production rate of20.4 million tons of clean coal per year will 

increase to 22.8 million tons per year by 2008. Coal cleaning operations are expected to achieve a 

recovery rate of75%; consequently, 6.8 million tons of coal refuse per year will be produced in 

the year 2004 with increases to 7.6 million tons per year by 2008. It is estimated that 84% of the 

total coal refuse volume will be coarse coal refuse; the remaining 16% fine coal refuse. 

These data were used to estimate annual coal refuse production rates for the new disposal facility. 

Table 3-1 presents estimated coarse and fine coal refuse generation rates expected to occur 

throughout a 15-year disposal period. 

Both coarse and fine coal refuse will continue to be produced by the preparation plant at the 

Bailey Central Mine Complex and require disposal. CPCC's intent is to select a disposal site that 

provides a minimum approximate disposal life of 15 years. 
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TABLE 3-1 
CONSOL - BAILEY AND ENLOW FORKS MINES 

ANNUAL COAL It REFUSE PRODUCTION 
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4.0 DEFINITION OF THE SEARCH AREA 

I 
The disposal site search area includes an approximate one-mile radius from the Bailey Central 

~fining Complex and disposal facility boundaries (see Exhibit No.1). It is contained primarily on 

the \Vind Ridge United States Geologic Survey 7. 5-rninute topographic quadrangle with a small 

portion overlapping the Rogersville quadrangle. The search area lies primarily within Greene 

County but extends northward into neighboring Washington County. Communities within the 

search area include portions ofRichhill and Gray Townships in Greene County, and East Finley, 

~forris, and West Finley Townships in Washington County. 

The northern portion of the search area is within the Ohio River watershed and Wheeling Creek 

basin and includes Owens Run, unnamed tributaries to Enlow Fork, and Enlow Fork itself Owens 

Run and all unnamed tributaries to Enlow Fork have protected water use classification criteria for 

wann water fishes (WWF), while Enlow Fork has protected water use classification criteria for 

trout stocking (TSF) according to Pennsylvania Code Title 25 Chapter 93. 

The southern portion of the search area is within the Monongahela River watershed area and 

includes Fletcher Run, Grinnage Run, and Grays Fork of South Fork Tenmile Creek. This portion 

of South Fork Tenmile Creek basin has protected water use classification criteria for high quality 

waters, wann water fishes (HQ-WWF). 

Based on a review of available mapping there are gas wells, oil wells, gas transmission lines, and 

power lines present within the search area. However, there are no state forests, or state game 

lands within the search area. 

The search area includes the Bailey Mine and Enlow Fork Mine owned and operated by Consol 

Pennsylvania Coal Company. These mines are expected to remain active for at least 30 years. The 

Pittsburgh #8 coal seam has been extensively deep mined in this area. 

Predominant soil units within the search area are soils of the Dormont-Culleoka association. 

Dormont soils are formed in residuum and adjacent colluvium. They are characterized as deep 
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and moderately well drained. Some hillsides blanketed wit~ Dormont soils reportedly have slips 

on them. Culleoka soils are moderately deep, well drained, residual soils which occur mostly on 
I 

the ridges and hilltops. Type B Culleoka soils (CaB) are present and are characterized as prime 

farmland soils. 

The study area also contains significant amounts of soils of the Dormont-Culleoka- Newark 

association. Newark soils are deep, somewhat poorly drained, alluvial soils. Within the search area 

they occur at lower elevations in and around the floodplain areas of Enlow Fork and its 

tributaries. 

The prominent geologic structural feature of the search area is the Washington Anticline that runs 

northeast to southwest across the search area and below the existing preparation plant area. The 

Finney Syncline is located northwest of the Washington Anticline and the Nineveh Syncline is 

located to the southeast, but both are outside of the search area. Mineable coal seams in the 

region reportedly include the Waynesburg and Upper Freeport Coal Seams, in addition to the 

Pittsburgh Coal. However, mining of either the Waynesburg or Upper Freeport Coal within the 

search area would neither be practical nor economical. The Waynesburg Coal would be difficult 

to mine due to the presence of thick clastic partings, and the Upper Freeport Coal seam is 

somewhat discontinuous and located at great depth. 
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5.0 SqE SELECTION AND SCREENING 

I 

The search area was screened and evaluated to identify the most feasible slurry impoundment 

disposal site/option for the Bailey Central Mine Complex. Underground as well as surface 

disposal options were evaluated; however, underground disposal was determined to be not 

feasible. The search area also was screened for possible disposal sites meeting P ADEP 

requirements for "preferred sites". No preferred site providing sufficient disposal capacity was 

identified. Five non-preferred sites were identified and subsequently evaluated as possible 

disposal sites based on fatal flaw and environmental criteria. One site emerged as the selected 

site. 

5.1 Underground Disposal Options 

Underground disposal options within the search area were considered and determined to be not 

feasible. 

There are no known inactive, abandoned, or unreclaimed mines within the project search area. As 

previously stated, there are two active longwall mines located within the search area around the 

Bailey Central Preparation Plant. The Bailey Mine lies below the southern portion of the search 

area, whereas the·Enlow Fork Mine lies beneath the northwest portion of the search area, with the 

Enlow Fork stream valley being the approximate division between the two. These mines extra.qt 

raw coal using longwall mining methods. Upon completion of a longwall mining section, the mine 

experiences complete subsidence, filling the void space created by coal removal. 

Mining techniques used at the Bailey and Enlow Fork mines are representative of the industry 

standard for longwall mining. Mine subsidence at the time of mining eliminates the large void 

spaces in longwall mining sections, while void spaces within the active main headings offer very 

little disposal capacity. Also, these main headings are needed for ventilation and 

transport/conveyance of mine personnel, mined coal, supplies, etc., and must be kept open. 
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Backstowing within the mine void created by long wall mi~ng before roof collapse is impractical. 

It is not a proven technology for a fast moving longwall fape, and would increase risks to worker 

safety. The system would add to the complexity of an already complex industrial setting creating 

negative impacts to the health and safety of underground miners. It would require additional 

surface support facilities and injection boreholes. 

Transport of coal refuse into the mine would require extensive conveyor systems to bring both 

coarse and fine coal refuse from the preparation plant to an injection borehole and additional 

conveyance facilities to transport and place the coal refuse underground within the mine void. 

These systems would require surface disturbances for conveyor and injection point facilities and 

supporting access roads. A large number of injection boreholes would be needed to facilitate 

disposal throughout the entire mine area. Conveyance systems would have to be moved and! or 

extended as new injection boreholes were activated 

Placement of coal refuse underground would increase risks to the health and safety of mine 

workers. Pneumatic conveyance systems used to transport coarse refuse underground can 

generate a significant amount of dust, especially if the material is dry. Also, pneumatic machinery 

is very noisy, and sparks produced at the discharge end of a pneumatic pipe could create a fire or 

explosion hazard. Fine coal refuse would have to be transported to the backstowing area 

hydraulically. The large amounts of water required to transport fine refuse would expose workers 

to increased flooding hazards and increase the volume of water requiring conveyance and 

treatment. 

Dr. Christopher Bise of the Pennsylvania State University Department of Mineral Engineering has 

concluded that underground stowing technology cannot keep pace with the production potential 

of U.S. longwall systems, and such practices decrease coal production while significantly 

increasing costs (Bise, et al. 1993). Due to the operational, technology, safety, and economic 

concerns, use of the Bailey or Enlow Fork deep mines for coal refuse disposal was determined not 

to be feasible. 
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5.2 Surface Disposal in Previously Affected Areas ifreferred Sites) 

The search area has no preferred sites suitable for development of the new Bailey slurry 

impoundment. 

An inquiry to the Pennsylvania Department of Environmental Protection Bureau of Mining and 

Reclamation revealed no abandoned mine sites within the search area. A search of the 

Pennsylvania Brownfields Directory revealed no brownfields within the search area. Similarly, an 

inquiry to the CERCLIS listings available from the United States EPA region 3 revealed no 

hazardous waste sites within the search area. 

Also, there is no watershed within the study area as identified in Chapter 93 Water Quality 

Standards where the in-stream water quality standards for pH, acidity, iron, or manganese are not 

met. 

The Bailey Central Mine Complex itself contains active refuse disposal sites and areas affected by 

previous and ongoing mining activities. However, no areas within the complex are suitable for 

development of a new slurry impoundment. The current slurry impoundment design provides for 

development up to the surrounding ridge tops, thus vertical expansion of this facility to increase 

capacity is not practical. A lateral expansion of the existing disposal area toward the Bailey Shaft 

would not be suitable for development of a slurry impoundment. Development would be limited 

to the relatively small area between the existing disposal area and the Bailey Shaft. It would 

require relocation of three sedimentation ponds currently serving the coal refuse disposal area. 

Most of the added footprint area would be needed for reconstruction of large replacement 

sedimentation ponds that would be required to handle runoff from the vast disposal area. 

Estimated fine coal refuse disposal capacity can not provide for 15 years of disposal life. Lateral 

expansion of the existing disposal area also would require careful consideration of seepage 

patterns within the existing slurry impoundment dam to ensure dam stability. Development 

against the downstream slope of the dam would cover seepage outlets. Therefore seepage from 
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the existing dam, along with flows from the internal drainage system, would have to be properly 

intercepted and conveyed to the surface of the new coal refuse embankment. Any seepage outlets 
\ 

not apparent during drain installation could be missed and lead to an unanticipated increase in the 

phreatic surface through the dam. Installation of a blanket drain on the existing dov;nstream dam 

face would eliminate the risk, but would be very costly and not practical for the relatively small 

increased disposal capacity that would be provided. 

An unoccupied valley containing a tributary to Talley Run located immediately north of the 

existing freshwater water pond was evaluated for coal refuse disposal as Site 6. Development 

within this valley would only provide and estimated 2.1 years of coarse coal refuse disposal 

capacity and no slurry disposal capacity. Therefore, Site 6 was eliminated from further 

consideration. 

5.3 Possible Disposal Sites - Initial Assessment Site Elimination 

Possible surface disposal sites for the new Bailey Mine slurry impoundment were identified by 

selecting sites or combinations of adjoining sites that would provide at least 15 years of coal 

refuse disposal capacity. Because the disposal facility must be an impoundment to accommodate 

fine coal refuse slurry, the search focused on valley fill type sites. 

The PADEP TGD on coal refuse disposal site selection states, "the goal of the (Coal Refuse 

Disposal) act is to minimize the number of new coal refuse disposal sites by building a few large 

ones instead of many smaller ones." A review of the Wind Ridge and Rogersville Quadrangles 

revealed five sites that appeared large enough to store coal refuse volumes that would be 

generated over a I5-year period. Numerous other small valleys are present in the study area, but 

they were eliminated from further consideration due to their very small size and scattered 

locations. Thus all but five potential sites were eliminated from consideration based on an 

obvious lack of storage capacity. 
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Conceptual layouts of each of the five sites and their estim~ted storage capacities are shown on 
.. 

Exhibit 1. As shown on Exhibit I, the sites were assigned 'reference numbers from one to five in 
\ 

counterclockwise sequence rotating around the Bailey Central Preparation Plant. 

An initial assessment of the five possible disposal sites was perfonned to eliminate those sites 

having apparent fatal flaws relative to disposal facility development. Fatal flaws included: 

• Disposal capacity significantly less than a I5-year disposal life, 

• Located within or discharging into a high quality watershed, 

• Development will permanently impact prime farmlands, 

• Located within the boundaries of the National Park System, Wildlife Refuge System, System 

of Trails, Wilderness Preservation System, or Wild and Scenic Rivers 

• Located on Federal Lands within a National Forest 

• Located within publicly owned parks or location included on the National register of Historic 

Places 

• Located within lands within the Commonwealth park system 

• Located within lands within the Commonwealth forest picnic areas 

• Located within lands within the game land system of the' Commonwealth 

• Located within the boundaries of Pennsylvania Scenic River Systems 

• Located within 100 feet of a cemetery 

• Located within 300 feet of a public building 

All but two of the five possible disposal sites exhibit a fatal flaw and were eliminated from further 

consideration. Sites I and 4 had no apparent fatal flaws and were not eliminated. Table 5-1 

summarizes results of the initial assessment. 

Site 2 (Fletcher Run valley), Site 3 (Grinnage Run valley), and Site 5 (valley on the north side of 

Enlow Fork) were eliminated from further consideration because of inadequate capacity. Refer to 

Table 5-1. Sites 2 and 3 also are located within the South Fork of Tenmile Creek watershed, a 
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stream designated in Chapter 93 as a High Quality Warm Water Fishery (HQ-WWF). 

Furthermore, Site 5 would require conveyance of coarse and fine coal refuse by belt conveyor and 
I 

slurry pipeline from the plant across Enlow Fork as well as Pennsylvania State Highway Route 

3026 (Enon Church Road). Such conveyor crossings are undesirable due to potential impacts to 

Enlow Fork and safety and operational concerns associated with placing a conveyor over a 

traveled roadway. 

Initial assessment of Site 1, (valley containing an unnamed tributary to Owens Run), and Site 4, 

(valleys east of the existing slurry impoundment) indicate these two sites have potential to provide 

sufficient storage capacity. Since no fatal flaws had become apparent for Sites 1 and 4, the two 

sites were subjected to a second assessment of environmental factors associated with their 

development for coal refuse disposal. 

5.4 Second Assessment Site Elimination 

In the second assessment the two remaining sites not eliminated in the initial assessment were 

evaluated in greater detail and compared to each other with respect to their potential 

environmental impacts, public benefits, and other relevant parameters. Parameters chosen for 

additional evaluation and quantification are derived from the P ADEP TGD for coal refuse 

disposal site selection, and from discussions with P ADEP McMurray District Mining Office 

representatives. 

Site 1 includes a valley containing an unnamed tributary to Owens Run. The valley is uninhabited 

and abuts the southwestern boundary of the existing slurry impoundment. It contains two de-gas 

boreholes associated with the Bailey Mine, as well as three gas wells, and a gas pipeline. An 

existing unpaved road provides primary access through the site. There are no occupied residences 

within the site, and locked gates restrict access. The western portion of the site contains an 

existing tree farm not currently owned by epee. 
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The Site 4 watershed contains unnamed streams that discharge into a tributary of Enlow Fork at a 

location upstream from the confluence with Boothe Run. This valley contains existing epee 
facilities including a dewatering borehole and pump. Currently epee leases much of the land for 

use as pasture for cattle. Access to the site is provided primarily by State Route 4009, a paved 

road in this area. The site lies southeast of the adjacent Bailey coal refuse disposal area. The 

railroad spur leading from the plant borders the eastern portion of the site. 
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Site No. 

2 

3 

5 

6 

TABLE 5-1 

RESULTS OF INITIAL SITE SCREENING 

Site Location 

Valley containing Fletcher Run. 

Valley containing Grinnage Run. 

I Valley site on the N side of Enlow Fork; 
near Simpson's Store. 

I Valley containing an unnamed tributary to 
Run. 

Total 

64,900,000 

58,820,000 

I 44,300,000 I 

111,450,000 1 

Disposal 
Life 

10.5 

9.5 

7.2 

2.1 
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Remarks 

Eliminated. Inadequate Capacity. 
Also, located within the S. Fork Tenmile Cr watershed that is classified 
as a high quality warm water fishery. 

Eliminated. Inadequate Capacity. 
Also, located within the S. Fork Tenmile Cr watershed that is classified 
as a high quality wann water fishery. 

I EIimiDated. Inadequate Capacity. 
Other significant undesirable site characteristics are: 
• High visibility, and 
• The site's location relative to the preparation plant which would 

require construction and operation of a belt conveyor over Enlow 
Fork. 

Also, the Bureau of Forestry indicates that a flora species of special 
concern is present along Enlow Fork, near Simpson's Store. 

1 Eliminated. Inadequate Capacity. 



5.4.1 Streams 

Both the Site 1 and Site 4 valleys contain unnamed tributaries in the Enlow Fork watershed. 

Stream reaches in all but the lowermost sections of each site would be impacted by coal refuse 

disposal operations. Stream lengths expected to be impacted by the proposed activity in each site 

are presented on Table 5-2. They were estimated from available mapping based on approximate 

source locations observed during field reconnaissance on February 6 and 7, 2001. The extent and 

locations of stream reaches observed in the field at both sites are presented on Exhibit 2. 

Unnamed tributaries within Site 1 discharge into Owens Run, which flows northward to Enlow 

Fork. The primary tributary within Site 4 discharges into an unnamed tributary to Enlow Fork, at 

a point approximately 1.1 miles upstream from the confluence with Boothe Run. Owens Run as 

well as all unnamed tributaries to Enlow Fork are designated in Chapter 93 as warm water fishes 

(WWF). 

The main tributary in Site 1 and portions of feeder tributaries from side valleys contain 

meandering pooVrifile streams in a relatively broad valley meadow. Site 4 also contains segments 

of meandering pooVrifIle stream morphology, but includes a higher percentage of steeper 

entrenched and confined streams than Site 1. 

Two stream water samples from Site 4 (Sample A and C) and one from Site 1 (Sample B) were 

collected on February 7, 2001 for water quality analyses. The sampling location points are shown 

on Exhibit 2, and results of the baseline chemical analyses are presented at the beginning of the 

Appendix. Water samples from Site 4 included high concentrations of iron and manganese that 

equal the secondary maximum contaminant levels recommended for drinking water by the US 

EP A. Site 1 sample results revealed much lower iron and manganese concentrations. Sulfate 

levels appeared slightly elevated at both sites, but no other unusual chemical parameters were 

noted. 
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TABLE 5-2 

SECOND ASSESSMENT SITE ELIMINATION - SUMMARY OF RESULTS 

Environmental Factor Site 1 Site 4 

Estimated Stream Length to be hnpacted 13,230 LF 9,270 LF 

Stream Quality (based on cursory Excellent upstream of tree Poorer than Site 1; evidence 
macroinvertebrate analysis) farm; fair through tree fann of substantial degradation. 

property indicating 
degradation has occurred. 

Receiving Stream Designation WWF WWF 

Public Water Sources None None 

Area Previously Disturbed None None 

Approx. Wetland Area to be bnpacted 5.3 acres 5.5 acres 

Historic Sites None Identified None Identified 

Archaeological Sites None Identified None Identified 

Residences Within 1000 ft 3 1 

Land Use (Prime Farmland Soils) Forest, Open Grassland, Pine Forest, Open Grassland/Cattle 
Tree Farm, and 16.9 Acres of Pasture, and 3.9 Acres of 

Prime Fannland Soil Prime Fannland Soil 
Threatened &, Endangered Species None Identified None Identified 

Aesthetics Site Visible from SR 4007 Site View from SR 4013 
(Owens Run Road) restricted by Railroad 

Embankment 
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Qualitative macro invertebrate samples were collected from main stream reaches within Sites I and 
1 

4 to identify the type and relative number of species present. Two samples were collected from 

the main stem of Site 1 and one sample from Site 4. Refer to Exhibit 2 for sample locations. Due 

to the small size of the streams, aquatic invertebrates were hand picked to form the qualitative 

samples. Samples were taken within rime/run reaches because these areas provide the greatest 

surrace to volume ratios; are strongly associated with secondary production; and are where many 

pollution-sensitive taxa of the Scraper and Filtering Collector Functional Feeding Groups are 

found. In addition to sampling riftle/run reaches, samples also were taken within submerged 

macrophytes, and submergent snags. 

Results of the macroinvertibrate investigation are contained in Table 5-3. For each sample, the 

organisms \vere identified to the family taxonomic level. Each macro invertebrate family was 

assigned a tolerance value (HilsenhofI, 1982; 1987, 1988; Bode, 1988), which reflects its 

sensitivity to organic pollutants. Tolerance values range from 0 (sensitive) to 10 (tolerant). 

Results of the macro invertebrate analysis parallel results of the water quality analyses. Water 

quality based on the Family-Level Biotic Index value, for the upper reach of the Site 1 tributary 

(upstream of the tree farm) is Excellent based on Hilsenhotf(1988). Results of the analysis 

indicated no evidence of degradation along this section of stream. The downstream section of the 

tributary (tree &rm property) is rated Fair, indicating degradation has occurred. In addition, 

fewer individuals were collected from the downstream site, in approximately the same amount of 

time spent at the other sites. The poorest water quality is in the stream flowing through the Site 4 

study area. As shown in Table 5-3, the degree of degradation for this stream relative to Site 1 is 

very substantial 

During the stream investigation, no fish were observed. 
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TABLE 5-3 

mEN I'IFIED RESIDENT MACROINVERTEBRA TES 
~~~~--~--~ 

Site 1 Upstream (CPce property) 

Scraper 4 3 

Tipulidae Shredders 3 2 

Heptageniidae Collectors 4 1 

Chloroperlidae Shredders 1 5 

*Based on Plafkin et al. (1989) 
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5.4.2 Public Water Supplies 

PADEP Bureau of Water Supply and Community Health has no record ofa permitted community 

water supply within 10 miles downstream of the proposed facilities. A non-community system in 

the area is the Bailey Mine Water Treatment Plant. It is therefore concluded that the proposed 

refuse facilities will not impact community drinking water supplies. See the appendix for 

correspondence from the PADEP Uniontown District Office, Bureau of Water Supply and 

Community Health. 

5.4.3 Area Previously Disturbed 

Disturbances in Site 1 include two degas holes, a bleeder shaft borehole site, and associated 

access roads to each. Site 4 contains a mine dewatering borehole and buried pipeline, and access 

road. Site 4 is adjacent to a railroad spur and embankment at the valley mouth. In addition to 

these facilities, disturbances within both areas include those associated with dedicated roadways, 

houses, and minor access roads. Past logging activities may account for the lack of trees in 

portions of both sites. Although there are disturbances at each site they occupy relatively small 

portions of the sites. See the Exhibit 2, Secondary Assessment map for notable topographic 

features. 

5.4.4 Wetlands 

Prior to the field reconnaissance, Sites 1 and 4 were located on USGS mapping (W"md Ridge, P A 

7.5 minute Quadrangle) and evaluated for topographic relief, drainage patterns, and subwatershed 

characteristics that may suggest potential wetlands. The United States Fish and WIldlife Service's 

National Wetland Inventory (NWI) map was reviewed for the presence of inventoried wetlands. 

The USDA Soil Conservation Service's Soil Survey o/Greene and Washington Counties, 

Pennsylvania (1983) was used to determine soil drainage classification in the study area. Those 

5-13 



soils classified as having poorly or very poorly drained con~itions may suggest wetland areas. 

Potential wetland sites identified by any of these sources ~ere recorded for field evaluation. 

Field evaluation concentrated on those areas identified from the mapping as potentially containing 

wetlands. Preliminary wetland boundaries were identified using the guidelines outlined in U. S. 

Army Corps of Engineers (ACOE) Manual. Wetland identification was based on the diagnostic 

characteristics of the vegetation, soil, and hydrology. Wetlands were categorized according to the 

USF\VS's Classification of Wetlands and Deep Water Habitats in the United States (Cowardin, 

et al., 1979). 

Approximately 5.3 acres and 5.5 acres of palustrine wetlands systems were found in Sites 1 and 4, 

respectively. Wetlands located in Site 1 are associated with tributaries that eventually feed Owens 

Run. Several seeps and springs feed this wetland. The soils are saturated and/or inundated. This 

wetland supports herbaceous and woody vegetation. Site 4 has approximately 0.2 acre more 

palustrine wetlands than Site 1. Wetlands in Site 4 also encompass the riparian zone of perennial 

and intermittent streams. Seeps and springs feed the Site 4 wetland, as well as sheet flow. The 

soils are saturated and/or inundated. The Site 4 wetland area supports herbaceous, shrubby, and 

woody vegetation. 

The wetland functions and values "Descriptive Approach" (ACOE, 1999) was used to ascertain a 

preliminary assessment of each wetland's principal functions and values provided. A professional 

wetland biologist determined the wetland functions and values during the field reconnaissance. 

The wetlands on both sites basically provide the same degree and types of functions and values. 

This is due to similarities between the wetlands, including their hydrologic sources, classifications, 

topographic setting, geographic location, surrounding landscape, etc. Principal functions 

provided by both the site's wetland areas include groundwater recharge/discharge, nutrient 

removal/retention/transformation, sediment stabilization, and wildlife habitat. The wetlands are 

not considered of special value to society, from a local, regional, and/or national perspective. 

Estimated wetland locations and boundaries are shown on the Exhibit 2. 
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5.4.5 Historic and Archaeological Sites 

The Pennsylvania Historical and Museum Commission has indicated in letters contained in the 

Appendix that there is a high probability that historic resources exist in the proposed coal refuse 

disposal sites. They also indicated that, based on a field view by one of their staff, there is a high 

probability that significant archaeological sites exist within both sites. No specific historic or 

archaeological sites were identified and a more detailed investigation consisting of a Phase I 

archaeological survey is recommended prior to issuance of any permits. 

Field reconnaissance revealed an abandoned house and barn within Site 1. The age of the 

unoccupied buildings was not apparent. Site 4 contains an occupied residence held by a private 

owner located on a ridge top at the south,vestern edge of the site boundary along Pa State Route 

4009. epee owns the vast majority of the property within Site 4 and currently leases it for use as 

cattle pasture. A cattle bam is located on an adjacent ridge at the western edge of the site 

boundary. Ruins of a demolished house consisting of a stone basement foundation and small 

stone retaining wall also are present within Site 4. 

Locations of all structures observed during the field reconnaissance are shown on the Exhibit 2, 

Second Assessment Map. As shown on the exhibit, structures at Site 4 are located near the tops 

of ridges and thus might be avoided by site development. Structures within Site 1 are located at 

the valley floor. 

Based on the limited information currently available there is no clear advantage to the selection of 

either site in terms of impacts to historic sites. A more detailed investigation is required to render 

such a determination. 
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5.4.6 Residences Within 1,000 feet 

Three residences located along State Route 4007 are within 1,000 feet of Site 1, as shown on 

Exhibit 2. Site 4 has only one residence within 1,000 feet of the conceptual facility layout, which 

is the same residence described previously in section 5.4.5 "Historic and Archaeological Sites". 

Thus, Site 4 is the more suitable site based solely on the number of affected residences within 

1,000 feet of the conceptual layout. 

5.4.7. Present Land Use. 

The majority of Site 1 is forestland with secondary usage as wildlife habitat. A significant portion 

of the lower valley includes a tree farm not owned by cpce where pine trees are currently 

growing. Selection of Site 1, therefore, would result in the loss of forestland, wildlife habitat, and 

the tree farm. 

The majority of Site 4 is also forestland with secondary usage as wildlife habitat, but a large 

percentage of the area is currently grassland leased by CPCC for use as pasture for cattle. 

Selection of Site 4 would result in a loss of woodland and wildlife habitat as well as end the use of 

the grassy portion of the site as cattle pasture. However, CPCC owns the land and could 

discontinue the lease if desired. These areas are shown on Exhibit 2. 

Site 1 contains a greater acreage of forestland and wildlife habitat than Site 4. The presence of the 

tree farm and the fact that CPCC already oversees the land usage in Site 4 makes it the more 

desirable location for the proposed facility. 

An inquiry to the USDA Natural Resources Conservation Service revealed the presence of prime 

farmland soil types within the boundaries of Site 1. This finding was not considered to be a fatal 

flaw as no farming has been performed in those areas for over five years, and the Culleoka (CaB) 

soil identified as a prime farmland soil is located in small areas at the tops of ridges. 
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The USDA Natural Resources Conservation Service also ~evealed the presence of prime fannland 

soil types within the boundaries of Site 4. Culleoka soil (CaB) identified as a prime fannland soil 

is reportedly located in small areas at the tops of ridges. This finding was also not considered to 

be a fatal flaw as the locations of the soils in question are limited to three ridge top locations 

which may possibly be avoided by the proposed activities, and no farming is believed to have 

occurred in those area for over five years. See the appendix for correspondence regarding prime 

farmland soils from the USDA-Natural Resources Conservation District. 
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5.4.8. Threatened and Endangered Species 

Inquiries into the possible presence of endangered species were performed. Requests for 

information were submitted to the PADEP (pennsylvania Natural Diversity Inventory), 

Pennsylvania Fish and Boat Commission (species of special concern to the Herptology, 

Endangered Species and Triploid Grass Carp Coordinator), Pennsylvania Game Commissions, 

and the US Fish and Wildlife service. Based on the results of these investigations there are no 

threatened or endangered species within or associated with either of the two sites. Copies of 

inquiry responses are contained in the Appendix. 

5.4.9. Aesthetics 

The Exhibit 1 Search Area map and Exhibit 2 Second Assessment map show both proposed 

refuse impoundment configurations and site features. No significant difference in the appearance 

of a coal refuse disposal area within either of the two sites including during disposal operations or 

after final reclamation is anticipated. Each site will be between valley ridges and both will be most 

visible from the adjacent existing Bailey coal refuse disposal area. There is one known residence 

within 1,000 feet of Site 4 as compared to three residences at Site 1. There is also a large railroad 

embankment at the mouth of Site 4 reducing its visibility from State Route 4013 and the 

surrounding area. Although narrower at its mouth, no such obstruction to visibility exists at the 

valley containing Site 1 leaving it clearly visible to all traffic passing along State Route 4007 

(Owens Run Road). It is concluded that Site 4 will be less visible overall and thus will have less 

impact on the aesthetics of the surrounding area. 
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6.0 CONCLUSIONS 

Removal and processing of available coal reserves from th~ Bailey and Enlow Fork Mines will 

produce an anticipated quantity of coal refuse large enough to justify permitting and design of a 

disposal site capable of providing a minimum of 15 years of storage capacity. Based on the 

preceding analysis, the best method for achieving continued coal refuse disposal at the Bailey 

Central Mine Complex is with a coarse coal refuse embankment and slurry impoundment 

constructed within the area referred to as Site 4. 

Table 5-2 summarizes environmental and cultural criteria used for comparing the two candidate 

sites, Sites 1 and Site 4. A review of this table reveals that in terms of receiving stream quality 

(both sites discharge to the Enlow Fork watershed), public water sources, areas previously 

disturbed, wetlands, historic and archaeological sites, and threatened and endangered species, 

neither site has an apparent advantage over the other. There is no anticipated impact to receiving 

streams, public water sources, and threatened or endangered species from the proposed refuse 

storage facility at all. Thus construction of the coal refuse storage facility will benefit the public by 

continuing to support an estimated 1,100 direct and many more indirect jobs and producing coal 

for production of electricity without impacting the environmental factors noted. 

In terms of length and quality of impacted stream, Site 4 is the clear preference for the coal refuse 

disposal site. This conclusion is supported by the apparent degraded conditions of the biological 

community in Site 4 relative to Site 1 and the greater overa11 length of stream in Site 1. 

Therefore, selection of Site 4 would result in the least impact to streams while providing the coal 

refuse storage needed to maintain production in two mines. 

Land use categories also appear to favor selection of Site 4. Loss of the tree farm in Site 1 is a 

negative impact. It will result in the loss of a natural resource that currently benefits the public. 

Although the cattle pasture at Site 4 would be unavailable during coal refuse disposal at Site 4, 

the land could be returned to pasture after final reclamation of the site. The tree farm would not 

be restored so easily or quickly. Both sites contain prime farmland soils; however, Site 1 contains 

16.9 Acres compared to 3.9 in Site 4. 
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As shown in Table 5-1, the greatest estimated coal refuse storage volume is available within Site 
\ 

4. Site 4 is also less visible from adjacent State roads. Selection of Site 4 will therefore provide 

the maximum refuse storage capacity with the least disturbance to the environment and the public 

while providing jobs and fuel to produce electricity. 

6-2 



H&H WATER CONTROLS, INC. 
565 Route 88 South 

Carmichaels, PA 15320 

Telephone: (724) 966-2278 Fax: (724) 966-7924 
EPA Lab # 30-287 

Ship To Michael Baker Jr. Inc. 
Box 280,4301 Dutch Ridge Road 
Beaver. P A 15009 

Report No. 138615 
Report Date: 02/21/2001 

H&H Sample No: 01-5818.1-2 
P.O. Number: 

Collection Date: 02/07/2001 
Collected By: CLIENT 

Received Date: 02/07/2001 
Analysis Completed: 02119/2001 

Sample Id: A-Consol Site #4 

LABORATOR Y ANAL YSIS REPORT 
Method No. Parameter 

S4500H+B PHlLab 
S2320B Alkalinity 
S2310B-4a Acidity (Hot) 
S2540D Total Suspended Solids 
S2510B Specific Conductance @ 25C 
EPA 375.4 Sulfate 
~3113BFe Iron 

3111BMn Manganese 
S3111D Aluminum 

Results Units 

7.4 S.U. 
108 mgCaC031L 
-98 mg CaC031L 

<5.0 mglL 
220 micrornhos/cm 

86 mglL 
0.3 mglL 

0.03 mgIL 
0.1 mglL 

Debra A. Harris 
Laboratory Director 

Daterrime/B 

)2070101510E 
0211010900P 
0211011430P 
0212010920L 
0207011510E 
0213011345E 
0219011200E 
0219011200E 
0219011330E 

H&H WATER CONTROLS, INC. 



H&H WATER CONTROLS, INC. 
565 Route 88 South 

Carmichaels, PA 15320 

Telephone: (724) 966-2278 Fax: (724) 966-7924 
EPA Lab # 30-287 

Ship To Michael Baker Jr. Inc. 
Box 280,4301 Dutch Ridge Road 
Beaver, P A 15009 

Report No. 138616 
Report Date: 02/21/2001 

H&H Sample No: 01-5818.3-4 
P.O. Number: 

Collection Date: 02/07/2001 
Collected By: CLIENT 

Received Date: 02/07/2001 
Analysis Completed: 02/19/2001 

Sample Id: B-Consol Site # 1 

LABORA TOR Y ANAL YSIS REPORT 
I Method No. Parameter 

S4500H+B PHILab 
S2320B Alkalinity 
S2310B4a Acidity (Hot) 
S2540D Total Suspended Solids 
S2510B Specific Conductance @ 25C 
EPA 375.4 Sulfate 
'3111BFe Iron 
3111BMn Manganese 

S3111D Aluminum 

Results Units 

8.1 S.U. 
142 mg CaC031L 

-131 mg CaC031L 
<5.0 mgIL 
390 micromhos/cm 
149 mglL 

0.09 mglL 
0.02 mg/L 

<0.01 mglL 

Debra A. Harris 
Laboratory Director 

DatelTimelB;y 

0207011510E 
0211010900P 
0211011430P 
0212010920L 
0207011510E 
0213011345E 
0219011030E 
0219011200E 
0219011330E 

H&H WATER CONTROLS, INC. 



H&H WATER CONTROLS, INC. 
565 Route 88 South 

Carmichaels, PA 15320 

Telephone: (724) 966-2278 Fax: (724) 966-7924 
EPA Lab # 30-287 

Ship To Michael Baker Jr. Inc. 
Box 280, 4301 Dutch Ridge Road 
Beaver, P A 15009 

Report No. 138617 
Report Date: 02/21/2001 

H&H Sample No: 01-5818.5-6 
P.O. Number: 

Collection Date: 02/07/2001 
Collected By: CLIENT 

Received Date: 02/07/2001 
Analysis Completed: 02119/2001 

Sample Id: C-Consol Site #4 

LABORA TOR Y ANAL YSIS REPORT 
I Method No. Parameter Results Units Dateffime/B:r 

S4500H+B PHILab 7.8 S.U. 0207011510E 
S2320B Alkalinity 107 mgCaC031L 0211010900P 
S2310B-4a Acidity (Hot) -96 mg CaC031L 0211011430P 
S2540D Total Suspended Solids 7.0 mglL 0212010920L 
S2510B Specific Conductance @ 25C 360 micrornJIos/cm 0207011510E 
EPA 375.4 Sulfate 116 mglL 0213011345E 
-3113BFe Iron 0.2 mglL 0219011030E 
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Pennsylvania Department of Environmental Protection 
Bureau of Abandoned Mine Lands 
122 South Center Street 
Ebensburg,Pa.15931 
Attention: District Engineer 

Re: Abandoned Mine Lands 

Dear Sir, 

Michael Baker Jr., Inc. 
A Unit of Michael Baker CoIporation 

Box 280, 4301 Dutch Ridge Road 
Beaver, Pennsylvania 15009-0280 

(724) 495-7711 
FAX (724) 495-4001 

I am an engineer seeking infonnation regarding the presence of abandoned mine lands in the areas 
marked on the attached Wmd Ridge and Rogersville Quadrangle maps. I am involved in an 
alternatives analysis for a proposed refuse disposal area and this information is needed to 
determine the optimum location in accordance with PaDEP requirements. 

If you have any infonnation or maps showing abandoned mine lands within the indicated areas I 
would be interested in obtaining copies. Please feel free to call me at (724) 495-4273 or &x 
infonnation to me at (724) 495-4017. If no abandoned mine lands exist within the area please 
state this in a letter or fax so that I 'may have evidence of my investigation for my files. Thank you 

. for your time regarding this matter. 

MICHAEL BAKER, JR., INC. 

b~~ 
Gregory P. Hynes, P.E. 
Senior Engineer 
Mining and Reclamation Department 

Enclosures 
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COMMONWEALTH OF PENNSYLVANIA 

DEPARTMENT Of ENVIRONMENTAL PROTECTION 
BUREAU Of WATER QUALITY PROTECTION 

BUREAU Of WATERWAYS ENGINEERING 

SUPPLEMENT NO.1 
PENNSYLVANIA NATURAL DIVERSITY INVENTORY SEARCH FORM 

This form provides site information necessary to perform a computer screening for species of special concern listed 
under the Endangered Species Act of 1973, the Wild Resource Conservation Ad, the Pennsylvania Fish and Boat Code 
or the Gam~ Code. Records regarding species of special concern are maintained in a computer data base called the 
·Pennsylvania Natural Diversity Inventory- (PNDI). This screening represents the most up to date PNDI data and may 
not refted adual field conditions. Results of this PNDI search are valid for one year. 

Please ,complete the information below. attach an 8~- x 11- photocdpy (00 NOT REDUCE) of the portion of the 
U.S.G.S. Quadrangle Map that identifies the projed location and outlines the approximate boundaries of the project and 
mall to the appropriate regional office or the delegated County Conservation District prior to completing a Chapter 105 
environmental assessment or any other OEP pennit application. (SEE REVERSE SIDE FOR LIST OF OFFICES AND 
ADDRESSES). 

Hettler, PtJ. 151)09 
PHONE: ~ 4,5- f"-'3 
COUmY:~~~~~~~~ ______________ __ 

1WP .IMUNICIPAlI1Y: .u:...lI!!ruU-IL~..ullt¥..J.!MJ~q'r' 

PROJECT DESCRIPTION AND SIZE (Briefly desaibe entire area 
relevant tb your PrOject. induding' acreage.) 

COq I Rt.Me..llispPS_1 west (to the left) , '. '5 
..... :- -;": --

INDICATE PROJECT LOCATION .TO THE NEAREST ONE 
TENniINCH MEASURING FROM. THE EDGE OF THE MAP 
IMAGE FROM THE lOWER RIGHT CORNER. 

SCREENING RESULTS - Follow the directions of the ~ecked block.. 

~ No potential conflicts were encountered during the PNDI computer Screening. Include this form with yOUl 

environmental assessment or pennit application submission. 

o Potential conflicts were resolved with (FASIPNDI staff person on .19 -> Indude this fonn with you: 
environmental assessment or pennit application submission. 

o Potential conflicts must be resolved by contacting the following natural resource agencies checked below. Pleas{ 
provide a copy of this form along with a brief description of your project to the following agency for consultation an< 
recommendations. 

o Dept. or ConseMltion and Natural Resources 
Bureau of FOC"estrylFASIPNOI 
P.O.80JC8552 
Harrisburg. PA 17105 
717.767·3444 

PLEASE CONTACT: 
o Mr. Andte:« L Shiels 

PA Fish & Boat Commission 
4SO Robinson Lane 
6e{lefonte. PA 16823 
614-359·5113 

o Mr. Denver A. McOowen 
PA Game Convnission 
2001 Elmerton Ave. 
Harrisburg. PA 17110-9797 
717-783HB743 . 

Include this form and the agency's written recommendation with your environmental assessment or permit application 
submission. 
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March 29.2000 

Ms. Susan Funka-Petery 

;l4 3, q-Dl!t?-oooo--A~ o( 

tL: c,f l ~t= 

U.S. Department of Agriculture 
Natural Resources Conservation District 
22 West High Street 
Waynesburg. PA 15370 

Re: Prime Fannlands Soils Investigation 
Consol Pennsylvania Coal Company 
Bailey Mine Complex 

Dear Ms. Funka-Petery: 

Michael Baker Jr., Inc. 
A Unit of Michael Baker Cotporation 

Box 280, 4301 Dutch Ridge Road 
Beaver, Pennsylvania 15009-0280 

(724) 495-7711 
FAX (724) 495-4001 

Michael Baker Jr., Inc. is airrently perfonning an alternatives analysis for selection of a location 
for a new coal refuse disposal area. There are five areas being considered which are variously 
located in Richhill and Gray Townships in Greene COunty, and East Finley Township in 
~ashington County. The Peoosylvania Department of Environmental Protection guidance 
document entitled "Coal Refuse Disposal-Site Selection" requires that all persons proposing to 
develop new coal refuse disposal sites select a site that is most suitable based on comparison of 
environmental, economic, social, and technical fiJ.ctors. As part of our evaluation we request that 
prime fannland soils investigations be perfonned for each of the five areas under consideration and 
certified by the U.S. Department of Agriculture. 

I have enclosed a USGS quadrangle location map and soils maps from the Washingtoil and Greene 
County Soil Survey with each of the five areas under consideration for coal refuse storage shown. 
Please review this infonnation and provide a letter with the results of your determination stating 
whether prime fannland soils are present at each of the five areas. 

-

If you need additional information, please contact me at (724) 495-4273. Thank you for.your time 
and assistance. . 

Sincerely, 

MICHAEL BAKER JR., INC 

4~ ~Q<J" 
Gregory P. Hynes, P .E. 
Senior Engineer 

wi Attachment 





USDA-NATURAL RESOURCES CONSERVATION SERVICE 
93 E. High Street 

April 28, 2000 

Gregory P. Hynes, P. E. 
Michael Baker Jr .• Inc. 

Greene County Office Bldg., Room 213 
Waynesburg, PA 15370 

724-627-5821 

Box 280, 4301 Dutch Ridge Road 
Beaver. PA 15009-0280 

Dear Mr. Hynes: 

I have reviewed the infonnation provided for the location of a new coal refuse disposal 
area for the operation of the Consol PA Coal Companys. Bailey Mine. located in Greene 
and Washington Counties. The prime fannland determination request is for five 
alternative sites that are being considered. According to the information and maps 
provided. there is a prime fannland soil, CaB, located on all of the five sites being 
considered I with location #5 having the smallest portion. 

This detennination was completed by review of the Information provided and using the 
current soil survey for Greene-Washington counties. If you need further assistance 
please feel free to contad me. 

~reIy.~ 

~ Funka-PeteJy --
Supvry. Distrid Conservationist 

"An Equal Opportunity Employer" 



aker 

April 3~ 2000 

Ms. Noel Strattan 
Bureau of Historic Preservation 
PA Historical & Musewn' Commission 
Third & North Streets, Box 1026 
Harrisburg, P A 17108-1026 

RE: Coal Refuse Disposal Site Selection 
Consol Pennsylvania Coal Company 
Bailey Central Preparation Plant 

Dear Ms. Strattan: 

Michael Baker Jr., Inc. 
A Unit of Michael8aIcer Cotpo,ation 

Box 280, 4301 Dutch Ridge Road 
Beaver, Pennsylvania 15009-0280 

(724) 495-7711 
FAX (724) 495-4001 

l4374-.II-DMJ6-ARJco/ 
~t: ef, pF 

Michael Baker Jr., Inc. is currently performing an alternatives analysis for selection ofa location for a new 
coal refuse disposal area. There are five areas being considered which are variously located in Richhill and 
Gray Townships in Greene County, and East Finley Township in Washington County. The Pennsylvania 
Department of Environmental Protection guidance document entitled "Coal Refuse Disposal-Site 
Selection" requires that all persons proposing to develop new coal refuse disposal sites select a site that is 
most suitable based on comparison of environmental, economic, social, and technical &.etaIS. As part of 
our evaluation we request that Historical Resource Detenninations be perfonned for the five areas under 
consideration. Enclosed is a completed notice fomi with accompanying attachments for your review. 
Please review this infonnation and advise me of your detennination so as to aid in the site selection 
process. If you need additional info~ please feel free to contact me at (724) 495-4273. 

1bank you for your assistance. 

t~~ 
Gregory P Hynes, P .E. 
Senior Engineer 



ono·PM4'YOOOJ Rev. 6196 COMMONWEALTH OF PENNSYLVANIA 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

CULTURAL RESOURCE NOTICE 

Before completing this form, 
read the step-by-step instructions 

provided with this form. 

SECTioN A. APPU~NT IDENTIFIER 

10# (Assigned by State Agency) 
Stamp Date Application Received 

Applicant Name • 

Bar Code 

IBoo hlASH.,,&TOAl R.O~b (~) 831-4'79 
. Str8etAddress Telephone Number 

p:jfs.{,ur,ah PA 14;241- ,4,., 
City State Zip 

SECTION B. LOCATION OF PROJECT 

1~h!IJ, County Name 
DEP County Code 

SECTION D. RESPONSIBLE DEP REGIONALCEN1'IlA4 DISTRICT MINING or OIL AND GAS MGMT. OFRCE 

DEP Regional Office Responsiblefor RevieW of PemitApp1ication 0 central Office (Harrisburg) 

o Southeast Regional OffiCe (Conshohocken) 0 Northeast Regional Office (Wilkes-Barre) 

o Southcentral Regional Office (Harrisbwg) 0 Northcentral Regional Office (VViliiamsport) 

o Southwest Regional Office (Pittsburgh) 0 Northwest .Regional Office (Meadville) 

)( District Mining Office: 0 Oil and Gas Office: 

SECTION E~ RESPONSIBLE COUNTY DISTRlcr. if applicable. 

County Conservation District Telephone Number. if known 

- 1 -



auo .. PM .. PYOOOJ Rft'. '196 CUlTURAl RfSOURa NOTICE. cocninued 

SECTION F. CONSULTANT 

Street Address 

BtA~~Y Pa. lSOC If a,:il3 ~4S- 4,.73 - r-x~ U"nt;5 lephone Number \J 
SECTION G. PROJECT BOUNDARIES AND DESCRIPTION 

REQUIRED 
Indicate the total aaes In the property under review. Of this aaeage. indicate the total aaes of earth disturbance (or the proposed activity. " 

Attach a 7 S ~.s.G.s. Map i~icating the. defined boundary of the proposed activity. 
Attach photographs of any building over 50 years old. Indicate what is to be done to all buildings in the project area. 
Attach a narrative desaiption of the proposed activity. 

Attach the retum receipt of defcvery of this notice to the Pennsylvania Historical and Museum Commission. 
-REQUESTED . .. • 

Attach photographs of any birild"mg over40 years old 

Attach construction drawing. If available. 

SECTION H. 'SlGNATURE BLOCK : 

- 2-



Attachment to Section G. Project Boundaries Description 

• The total acreage of the areas under review are approximately: 

Site 1 - 495 Acres. 
Site 2 - 422 Acres 
Site 3 - 414 Acres 
Site 4 - 496 Acres 
Site 5 - 405 Acres 

Since these are proposed for refuse storage~ asswne 100% of each area will be disturbed. 

• The proposed activity boundaries are shown on the attached Wind Ridge quadrangle sheet. 

• Buildings less than 50 years old are known to exist within the project sites. No buildings over 50 years 
old are known to exist within the project sites. Any buildings within the ultimately selected site will be 
demolished. 

• Michael Baker Jr., Inc. is currently perfonning an alternatives analysis for selection of a location for a 
new coal refuse disposal area. The five areas being considered are located in Richhill and Gray 
Townships in Greene County, and East Finley Township in Washington County. After completion of 
the alternatives analysis a site (or sites) will be selected for permitting and design of the proposed coal 
refuse disposal facilities. The facilif:y is expected to include an embanlanent and stuny pond for 
disposal of coarse and fine coal refuse from the Bailey Central Preparation Plant . 

• 1 
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Commonwealth of Pennsylvania 
Pennsylvania Historical and Museum Commission 

Bureau for Historic Preservation 
Post Office Box 1026 

Harrisburg, Pennsylvania 17108-1026 

May.4, 2000 

TO EXPEDITE REVIEW USE 
BHP REFERENCE NUMBER 

;1 4579- CJoo--OO( 

- A!?xo/ 

Gregory P. Hynes, P.E. 
Michael Baker Jr., Inc. 
Box 280, 4301 Dutch Ridge Road 
Beaver, PA 15009-0280 

Dear Mr. Hynes: 

Re: File No. ER 98-2131-042-B 
COAL, Consol Pennsylvania Coal 
Company, Coal Refuse Disposal 
Site Selection, Bailey Central 
Preparation Plant, Greene & 
Washington Counties 

The Bureau for Historic Preservation has reviewed the 
above named project under the authority of the 
Environmental Rights amendment, Article I, Section 27 of 
the Pennsylvania Constitution and the Pennsylvania History 
Code, 37 Pa. Cons. Stat. Section 500 et seq. (1988), and in 
accordance with relevant Federal legislation. This 
legislation includes Sect~on 106 of the Nation~l_Historic 
Preservation Act of 1966, as amended in 1980 and 1992, the 
regulations l36 CFR Part 800) of the Advisory Council on 
Historic Preservation, the Surface Mining Control and 
Reclamation Act, and OSM's -regulations. This review 
includes comments on the project's potential effect on both 
historic and archaeological resources. 

There is a high probability that prehistoric and 
historic archaeological resources are located in the 
project area and may be affected by this project. We are 
unable to proceed with our review until our field 
archaeologist, Mark McConaughy, conducts a field check of 
the project area. The information submitted to us will be 
forwarded onto Mr. McConaughy. We will complete our review 
upon receipt of the field archaeologist's comments. Call 
Mr. McConaughy to make an appointment for a field visit. 
It is our recommendation that the permit should not be 
issued until this review is completed. 



Page 2 
May 4, 2000 
Gregory P. Hynes, P.E. 

Your request does not include sufficient information. 
We are unable to proceed with our review for historic 
structures until the information on the attached form is 
provided. 

If you need further information in this matter please 
consult Chan Fuilk at (717) 772-0924. If you need further 
information regarding archaeological survey please contact 
Mark McConaughy at (724) 527-5585. If you need further 
information concerning historic structures please counsult 
Susan Zacher at (717) 783-9920. If you need a status only 
of the reviewed project please call Tina Webber at 
(717) 705-4036 .. 

/~~ 
Kurt W. Carr, Chief 
Division of Archaeology & 
Protection 

Cc: Consol Pennsylvania Coal Co., 1800 Washington Road, 
Pittsburgh, PA 15241-1421 

DEP, McMurray District Mining Office 
Mark McConaughy 

Attachment 
KWC/tmw 



q Z -:1/3/ -()l/;)_ B 
PENNSYLV~~IA HISTORICAL AND MUS~OM COMMISSION (PA 11/99) BUREAP FOR HISTORIC PRESERVATION: INFORMATION REQu~ST Sr~ET (Please supply items checked belcw for PEMe to proceed . with review) 

PROJECT INITIATION 

)A. FUNDING/PERMITTING/LICENSING/APPROVAL PROG~~ ( ) 1. Contact person for federal/state/local agency, address, phone numbe~. 
2. Letter from federal age~cy initiating 

consultation, or a letter from federal agency authorizing an alternate agency or a consultant to initiate consultation. 
3. Identify the Federal/State Agency and fundi~g program or permit/license. 
4. Identification of all Federal agencies involved in project. 
s. Designated "lead" Federal Agency in complex 

or mUlti-agency project. 

(X }B. PROJECT DESCRIPTION 
( ) 1.· Narrative d~scription of the project and 

related actions resulting from the project. (X) 2. ·Proposed boundary of the proj ect I s Area of 
Potential Effect (~~E) {remember to conside~ visual imoacts} 

( X) 3. Description and Justification of selection of the Area of Potential Effect 
( 4. Plans of existing conditions (as-built or 

as-found) 
( 5. Preliminary drawings or plans (floor pla~s, elevations, specifications) 
( 6. Work write-ups 
( 7. Plans and specifications 

( ) c. PROJECT LOCATION 
( ) 1. U.S.G.S. 7.5 min. series quadrangle with 

the PROJECT LOCATION(S) AND LIMITS CLEARLY . MARKED using a ·colored pen.. Please incluc.~ name of the quadrangle 
2. U .. S.G.S. 7.5 min. series quadrangle with 

Area of Potential EffeC~ marked (potential area of direct effect can be del~neated 
inside area of in4irec~ effect) 

( 3. Street map (for properties in densely pcpulated areas) 
4. Street map showing lccacion and his~oric cis~~ict ·boundaries (if appropriate) 
s. Street address of prcpe=~y 
6. Municipality in whic~ project is lccate~ 

(not maili~g address location) 



) D. PROJECT SIZE (supply as appropriate for project) ( ) 1. Acreage of project area 
( ) 2. Miles/feet of project and right-af-way width ( ) 3. Extent and nature of ground disturbing 

acti'rities (i. e. grading I trenching I, 
foundation excavation) 

(x ) E. PEOTOGRAPHS(no Polaroids , copies or scanned images) (X.) 1. Exterior of building(s) in project area 
( ) 2. Interior of building{s) in project area 
( ) 3. Interior of building{s) illustrating the 

proposed work areas/features 
4. Euildings, streetscape , setting of features in· Area of Potential Effect (APE) ( s. Views of project site 

( 6. Other ----------------------------------
PUBIC P~_~T!CIPATION 

(x) ~. Measures which will be/or have, been taken 
to identify consulting parties.· . ( ) 2. List of proposed consulting parties. (X) 3. Measures which will be/or have been taken to notify and involve the public. 

RESOURCE IDENTIPIC.llTION, EVALUATION Jl..ND PROJECT EFFECT 

(" ) A. CultUral Resource Identificat'ion·· 
<X) ~. Description of method:o.logy used for ide.Tltification and sources ·examined:- . ()() 2. Plan proposed ·for identification of historical (including historic districts, buildings, 

s\:~~ct:ures, objects).and archaeological resources and'proposed methodology to be used. ()() 3. Pennsylvania· Historic Resource form(s) for all properties .50 years o~ older and potentially eligible for the National' .Register identified in· . th.e APE ~ - < 

( 4. Historical background/context report/information for historic resources identified. ( s. Pennsylvania Archaeological Site Survey formes) (P.A.S.S) for archaeoloaical sites <identified i~ surveys of APE. -
( 6. Phase "1,, II, ·~II .Archaeological Survey Reports ( 7. 5 . Copies· of Final Phase I, II, II! Archaeological 

()() B. 

} c. 

Survey. Report (s). <.4 bou~d and ~ unb~un.d copies) 

Evaluacion.of· Project· Effect on Cultural Resources (Physical, visual, .atmospheric, direct and indi=ec=, seconca:'-y) 

Ot:le=: 
--------------~-----------------------------



• 
Commonwealth of Pennsylvania 

Pennsylvania Historical and Museum Commission 
Bureau for Historic Preservation 

Post Office Box 1026 
Harrisburg, Pennsylvania 17108-1026 

Gregory P. Hynes, P.E. 
Michael Baker Jr., Inc. 
Box 280, 4301 Dutch Ridge Road 
Beaver, PA 15009-0280 

Dear Mr. Hynes: 

Re: 

June 2,2000 

TO EXPEO!Tf: R~\I!EW USE 

File No. ER 1998-2131-042-C 
COAL, Consol Pennsylvania Coal 
Company, Coal Refuse Disposal 
Site Selection, Bailey Central 
Preparation Plant, Gray and 
East Findley Twps., Green & 
Washington Counties· . 

The Bureau fqr Historic· Px:eserVation haS reviewed the above named 
project under the authority of the Environmental RightS amendment, Article I, 
Section 27 of the PennSylvania Constitution and the Pennsylvania History Code, 
37 Pa. Cons. Stat. Section 500 et ~. (1988), and in accordance with relevant 
Federal legislation. This legislation includes Section 106 of the National Historic 
Preservation Act of 1966, as amended in 1980 and 1992, the regulations (36" CFR 
Part 800) of the Advisory Council on Historic Preservation, the Surface Mining 
.Control and Reclamation Act, and OSM's regulations. This review includes 
comments on the project's potential effect on both historic and archaeological 
resources. 

Based on a site visit on May 30, 2000, by Mark McConaughy of our staff, 
there is a high probability that significant archaeological sites are located in all 
five proposed project areas and could be adversely affected by project activities. 
Although there are no recorded archaeological sites within the project boundaries, 
the soil type, topographic setting, slope directj9D, and distance to water of the 
project area are similar to. the settings 9f kDown archaeological sites in the 
vicinity. Burial mounds may be located on. the hilltops and bluffs overlooking 
the major tributarIes that bound each area. Prehistoric habitation sites could be 
present on benches and the terraces of the small creeks that flow through each 
project area. Several historic fannsteads are also located in the areas selected for 



possible coal disposal sites. A Phase I archaeological survey of the project area is 
required to locate potentially significant archaeological reso~rces. Guidelines and 
information for survey are available from our office upon request. 

At this time, we recommend that the permit be denied and we request a 
conference to discuss the effects to archaeological resources within the pennit 
area. We also recommend that, if the Phase I survey is not undertaken, that the 
permit be conditioned to require that archaeological investigations be conducted if 
sites are discovered after the mining permit is issued. We also request that you 
provide us with written justification for your decision if you decide not to require 
the Phase I survey. 

If you need further information regarding this project, please contact Chan 
Funk at (717) 772-0924. If you need further infonnation regarding archaeological 
survey, please contact Mark McConaughy at (724) 527-5585 xl03. If you need a 
status only of the reviewed project please call Tina Webber at (717) 705-4036. 

Nt~ 
Kurt W. Carr, Chief 
Division of Archaeology & 

Protection 

ce. Consol Pennsylvania Coal Co., 1800 Washington Road, Pittsburgh, PA 
15241-1421 
DEP, McMurray District Mining Office 
Mark A. McConaughy 



~«3/1-(;()()-~ aDO-A NEW ERA OF 
UNDERGROUND PROTECTION 4RXDI 
CALL 1·800·242·1776 ~c: t!.+'J ~ 

,OORESS: ____________________________________ _ ·'Ty: ______________________ STATE: ___ ZIP: ..... _______ _ OTiFICATION TYPE: 

I CONSTRUCTION Not less than 3 nor more than 10 Working Days OIG OATE! ____ TIME: __ '" ~ESIGN Not less than 10 nor more than 90 Working Days 
ARE MAPS BEING SENT: Yes 0 No Q !ORKSITE INFORMATION: 

:JUNTY: C r<).In fd MUNIClPAUTY:~@ .. &:~~:,1 8)::b(~ 1e'~~_~P __ TREET ,: ______ STREET NAME: ____________________ ---::.. , _____ _ :AREST INTERSECTION:--:"" _________________ -:--_---::-:-__ ~---_---lCATION INFORMATlON:~~~~~~~~~~.=.=..~(I£.E:~:......::::..=!.~....:...;;::~...s=~~~L...;:;..~--_----

F 

eSIGN STAGE ONLY: 

SGS QUADRANGLE MAP: _______________ LAT/LONG: ____________ _ TATE PLANE: X _____ Y_____ UTM GRlO:X _____ y ____ _ 

lAKING IN STXWAlK: __ PUB PROPERTY~PVT PROPERTY: 
OWN~ _____________________ _ 

iER (SPECIFY): f 
1500 TO CONTACT: ~eA = j6kJ 
AARKS: (Y\ 4r~ 14 ~ 

PHONE: ( __ I _____ EXT:--

........•..............................•.•..........•............................................................•........ TO BE COMPLETED AFTER PROCeSSING ....•••••••••.......•..•.•......•.•..•.•..•.•..•.••••.•..•.•••.•.•.•...••.....•..•...••..•..•.•...........•....•.....•.. AL , ASSIGNeD: __ ~ __ ~--.,; ____ ~ __ ~~~~:,.......&...j~_ 

~ FAX this form to poes-If you are Interested in FAX-A-LOCATE please call t 800248-1786 



04/27/2000 14:28:02 Fax: 7244954001 

PENNSYLVANIA ONE CALL SYSTEM, INC. 
AUTOMATED RESPONSE SERVICE 

Excavator: michael baker jr inc 
Telephone H: 7244954273 

Caller: greg hynes 

Fax Number: 7244954001 

Serial Number 1036442 at the £ollowing location: 

greene County 
richhill township 
t 611 L state route 4007 and state route 4011 

Has been responded to through Pennsylvania One Call System by these £acility 
Operators in the following manner: 

UTILITY RESPONSE 

ALLTEL COMMUNICATIONS Clear - no £acilities 
ALLEGHENY POWER Clear - no £acilities 
TEXAS EASTERN TRANSMISSION CORPORATIO Clear - no £acilities 
BELL ATLANTIC-PA Clear - no £acilities 
COLUMBIA GAS TRANSMISSION CORP, WAYNE Clear - no £acilities 
PEOPLES NATURAL GAS COMPANY Clear - no £acilities 
NATIONAL FUEL GAS SUPPLY CORP-Henders Clear - no £acilities 
COLUMBIA GAS OF PA INC, WASHINGTON Has not responded through 
MOUNTAIN ENERGY Has not responded through 

Has not responded through 
COLUMBIA GAS TRANSMISSION CORP, MAJOR Has not responded through 
Richhill Township Clear - no £acilities 
EQUITRANS INC Clear - no £acilities 

Please call 1-800-222-6470 to hear any 
Voice Message. 

PA One Call 
PA One Call 
PA One Call 
PA One Call 



04/27/2000 14:34:43 Fax: 7244954001 

PENNSYLVANIA ONE CALL SYSTEM, INC. 
AUTOMATED RESPONSE SERVICE 

Excavator: michael baker jr inc 
Telephone ": 7244954273 

Caller: greg hynes 

Fax Number: 7244954001 

Serial Number 1036454 at the following location: 

greene County 
gray township 
state route 4009 & state route 4007 and state route 4011 

Has been responded to through Pennsylvania One Call System by these facility 
Operators in the following manner: 

UTILITY 

ALLTEL COMMUNICATIONS 
ALLEGHENY POWER 
NATIONAL FUEL GAS SUPPLY CORP-Henders 
COLUMBIA GAS OF PA INC, WASHINGTON 

COLUMBIA GAS TRANSMISSION CORP. MAJOR 
EQUITRANS INC 

RESPONSE 

Clear -
Clear -
Clear -
Has not 
Has not 
Has not 
Clear -

no facilities 
no £acilities 
no £acilities 
responded through 
responded through 
responded through 
no faci1ities 

Please call 1-800-222-6470 to hear any 
Voice Message. 

PA One Call 
PA One Call 
PA One Call 

StDrl ru~ - Uhl(l1b~q ()CiS St?Y.1 Ill' au1(~'t 
{;JI Iltl~ p,.lse~ 4~r" ~ 'j" ...J. A~s ~c 4 · 



HM;lC (JUhKY KhSULlS 

Superfund 
Basic Site Query Search Results 

Active Sites 

Page 1 ot 1 

On February 10, 2001 at 1:19:26 PM ET, you searched for the following Superfund 
criteria: 

State: PA 
County: greene 

o records found matching your criteria. [Disclaimer I Data Source 1 

To revise your query, click the "Back" button in your browser to return to the search options 
form. 

[ EPA Home I OSWER Home I Superfund Home] 
[Search EPA I Search Superfund I Site Information I Advanced Site Query I Contact Us ] 

This page was generated on February 10, 2001 at 1 :19:26 PM ET 
Site maintained by: Office of ErneIgency and Remedial Response 

superfund.infolBeoa.oov 

http://oaspub.epagov/oerrpage/basicqry 2110/01 



.I."b ..... V.I._ 

Brownfields Inventory Search Results 

Pennsylvania's Land Recycling Program 

3 items were found which match your criteria Displayed is item 1. 

• County: Greene 
• Property: Mather Coal Reclamation Site {t D-i t-<J I -t h 1 ~ Sla (c/~ ~ r ~ 
• Street Address: 
• City: Mather PA 15346 
• Municipa1ity: Morgan Township 

. -- ---

• Size of Property (acres): 3.83 
• Land Use or Zoning: Commercial or Industrial Development 
• Number of Usable Buildings: 0 
• Condition of Buildings: 
• Building Space (square feet): 0.00 

• Utilities: 
• Other Information: 

• Environmental Condition: 
• Environmental Assessments: 
• Environmental Response Actions: 

• Available for Lease?: Yes 
• Lease Price: SO.OO 
• Available for Sale?: Yes 
• Sale Price: $0.00 
• Redevelopment Incentives: 
• Other Information: 

• Contact Person: Donald Chappel 
• Company: Greene County Industrial Development Authority 
• Address: 19 S. WashingtonSt. Suite 150 Waynesburg, PA 15370 
• Phone: 724-627-9259 
• E-mail: dchappeI@greenecountyida.org 

Do Another Search 

Brownfields Inventory Homepage 

Pennsylvania Department of Environmental Protection -----
DEP Home / Search / NewsRoom / Update / Ask DEP / County Notebooks 

Public Participation / What's New 

http://www.dep.state.paus/scriptsldb2net.exe 2110/01 



Hrownnelas inventory ~earcn KesWts 

Brownfields Inventory Search Results 

Pennsylvania's Land Recycling Program 

3 items were found which match your criteria. Displayed is item 2. 

• County: Greene 
• Property: Mather Coal Reclamation Site _ Il b-T t.P i~ h;" s~ rJ-... Q ( e.e-, 
• Street Address: 
• City: Mather PA 15346 
• Municipality: Jefferson Township 

---. .- - ---- - - .--.-- --- - - ---- ..... _. _.- - -- -

• Size of Property (acres): 14.32 
• Land Use or Zoning: Commercial or Industrial Development 
• Number of Usable Buildings: 0 
• Condition of Buildings: 
• Building Space (square feet): 0.00 
• Utilities: 
• Other Information: 

." Environmental Condition: 
• Environmental Assessments: 
• Environmental Response Actions: 

• A vaiIable for Lease?: Yes 
• Lease Price: $0.00 
• AvaiIable for Sale?: Yes 
• Sale Price: $0.00 
• Redevelopment Incentives: 
• Other Information: 

• Contact PClSOJC Donald Chappel, ~~ J1~ 
! Company: Greene County Industrial ~y~ ppment Authority 
! Address: Suite ISO 19 S. W~on St.~···· . ;. ~ 

• Phone: 724-627-9259· jlIIC'!.J ~ 
• E-mail: dcbappel@greenecountyida.org . 

-



Brownfields Inventory Search Results 

Pennsylvania's Land Recycling Program 

3 items were found which match your criteria Displayed is item 3. 

• County: Greene 
• Property: Mather Coal Reclamation Site '- M-t W J i\ h. ~ S" t.b rc/r-.. ti r ~ 
• Street Address: 
• City: Mather PA 15346 
• MunicipaIity: ~org~ Towns~p _ 

• Size of Property (acres): 2.53 
• Land Use or Zoning: Commercial or Industrial Development 
• Number of Usable Buildings: 0 
• Condition of Buildings: 
• Building Space (square feet): 0.00 
• Utilities: 
• Other Information: 

• Environmental Condition: 
• Environmental Assessments: 
• Environmental Response Actions: 

• Available for Lease?: Yes 
• Lease Price: $0.00 
• Available for Sale?: Yes 
• Sale Price: $0.00 
• Redevelopment Incentives: 
• Other Information: 

• Contact Person: Donald Chappel, Exec. Dir. 
• Company: Greene County Industrial Development 
• Address: Suite 150 19 S. WasbingtonSt. Waynesburg, PA 15370 
• Pbone:724-627-9259 
• E-mail: dcbappel@greenecountyidaorg .. 

Do Another Search 

Browntields Inventory Homepage 

Pennsylvania Department of Environmental Protecdon ---
DEP Home / Search / NewsRoom / Update / Ask DEP / County Notebooks 

Public Part~cipatioll / What's New 

.. Jdb2net.exe?D2NDb=fUAt3A%5Cweb%5Cwww.dep.state.pa.us8At5CappgOAt5Ccgi-databases8At5C2Il %1 



B. 

c. 

D. 

COtvG-ioNV/EALrn Of PENNSYLVANIA 
FISH AND BOAT COMMISSION 

". . .. . ~37~1)1D-0IItII-~c 
This foem proVldes the site lruonnabon necessary to pecfonn I computer search for speaes of special concern liste< 
under the Endangered Species Act of 1973, the Wild Resource Conservation A~ the PeMsylvania Fish and Boa' 
Code or the Wildlife Code. 
Complete the infonnation below and mail 10: Cl' ~ ef, ~, ~~ IJ 

Andrew L. Shiels 
Herpetology, Endangered Species and Triploid Grass Carp Coordinator 

PA Fish and Boat Commission A I Ftb - _I 
450 Robinson Lane ., 'if"C u Q I\P' 

BeUefonte, PA 16821 In Q, til r, .. r ~ ()" 
(814)359-5113 . pJlh..... T.. ·:-C/DtJ 

This Conn II1d accomp~ maps should be sent to !he above address Cor enWonmental reviews t?J o all COCI~ 
repcilcs, amphibians, fishes and aquatic invertebrates. Reviews for other natural resources must be submitted to 
other appropriate agencies. 
The absence of recorded information from our tiles does not necessarily imply actual conditioas on site.' Future 
field investigations could alter this detenninatioo. The inConuatioa contained in our files is rocitinely updated. A review 
is valid Cor one year. -

Name oflhe United States fl!l~ S~.G.s.) 7.5 Minute Quadrangle Map Where prqject is located: 
Wind ~~ I. . . I'rqjectsize(mac:res): 2,DtdJ. 

Indi~ dte locatioa cL approximate project center on the u.s.o .s. Quad map by measuring in inches (to nearest oae.tenth) 
from the (ower right (oraeroCche actual U.S.G.S. Quad map. 

• 
• 

Nocth(Up) '-350 inches 
West (to the left) 3,3$ inches 

. 
w-=,.s 

o 
Use only ODe form Cor each proposed project or location. , N -= 2.5 
Attach III 8.s- by 11- photOCC0' (DO NOT REDUCE) oC"the 
section oC the U.s.G.S~ Quadrangle Map which identifies the 
project location and outlines the approximate boundaries oCthe project. 

FOR PFBC USB ONLY 

(BXlII1pie. ~ot to scalc) 



25 § 93.2 ENVIRONMENTAL RESOURCES Pt. I 

§ 93.2. Scope. 

(a) This chapter sets forth water quality standards for the waters of 
this Commonwealth. These standards are based upon water uses which are 
to be protected and will be considered by the Department in its regulation 
of discharges. 

(b) Where interstate or international agencies under an interstate 
compact or international agreement establish water quality standards 
regulations applicable to the waters of this Commonwealth more stringent 
than those in this title the more stringent standards .shall apply. 

Source 

The provisions of this § 93.2 amended through March 8, 1985, effective February 16, 
1985. IS Pa.B. 907. Immediately preceding text appears at serial page (50936). 

Notes of DecIsions 

Denial of an application for a mine drainage permit cannot be based solely on the ground 
that the watershed has been designated a conservation area as defined in this section. 
Doraville Enlerprises v. Commonwealth. 73 Pa. D.&C.2d 635, 644, 64S (1975). 

§ 93.3. Protected water uses. 

Water uses which shall be protected, and upon which the development 
of water quality criteria shall be based, are set forth, accompanied by 
their identifying symbols. in the following Table I: 

Table 1 

Symbol- Protected Use 
Aquatic Life 

CWF Cold Water Fishes-Maintenance and/or propagation of fish 
species ·including the family Salmonidae and additional flora 
and fauna which are indigenous to a cold water habitat. 

WWF Warm Water Fishes-Maintenance and propagation of fish 
species and additional Oora and fauna which are indigenous 
to a warm water habitat. 

MF Migratory FIShes-Passage, maintenance and propagation of 
anadromous and cataclromous rlShes and other fishes which 
ascend to flowing waters to complete their life cycle. 

TSF Trout Stocking-Maintenance of stocked trout from 
February 1 S to July 31 and maintenance and propagation of 
fish species and additional flora and fauna which are 
indigenous to a warm water habitat. 

93-6 
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Ch.93 

Symbol 

PWS 

IWS 

LWS 

AWS 

IRS 

WATER QUALITY STANDARDS 25 § 93.3 

Protected Use 

Water Supply 
Potable Water Supply-Used by the public as defined by the 
Federal Safe Drinking Water Act, 42 U.S.C. § 3OOF, or by 
other water users that require a permit from the Department 
under The Pennsylvania Safe Drinking Water Act (35 P. S. 
§§ 721.1-721.18), or the act of June 24, 1939 (p. L. 842, 
No. 365) (32 P. S. §§ 631-641), after conventional 
treatment, for drinking, culinary, and other domestic 
purposes, such as inclusion into foods, either directly or 
indirectly. 
Industrial Water Supply-Use by industry for inclusion into 
nonfood products, processing and cooling. 
Livestock Water Supply-Use by livestock and poultry for 
drinking and cleansing. 
Wildlife Water Supply-Use for waterfowl habitat and for 
drinking and cleansing by wildlife. 
Irrigation-Used to supplement. precipitation for growing 
crops. 

Recreation 
B Boating-Use of the water for power boating, sail boating, 

canoeing, and rowing for recreational purposes when surface 
water flow or impoundment conditions allow. 

F Fishing-Use of the water for the legal taking of fish. 
we Water Contact Sports-Use of the water for swimming and 

related activities. 
E ~thetics-Use of the water as an esthetic setting to 

recreational pursuits. 

Special Protection 
HQ High Quality Waters-A stream or watershed which has 

excellent quality waters and environmental or other features 
that require special water quality protection. 

EV Exceptional Value Waters-A stream or watershed which 
constitutes an outstanding national, State, regional or local 
resource, such as waters of national, State or county parks 
or forests, or waters which are used as a source of unrIltered 
potable water supply. or waters of wildlife refuges or State 
game lands, or waters which have been characterized by the 
Fish Commission as "Wilderness Trout Streams," and other 
waters of substantial recreational or ecological significance. 

93-7 
(170039) No. 216 Nov. 92 



25 § 93.4 ENVIRONMENTAL RESOURCES Pt. I 

Symbol Protected Use 

N 
Other 
Navigation-Use of the water for the commercial transfer 
and transport of persons, animals, and goods. 

Source 

The provisions of this § 93.3 amended February IS, 1985, effective February 16, 1985, IS 
Pa.B. 544. Immediately preceding text appears at serial pages (50936) to (50938). 

Cross References 

This section cited in 25 Pa. Code § 287.1 (relating to definitions). 

§ 93.4. Statewide water uses. 
(a) Those uses set forth in the following Table 2 were considered in 

determining the water quality criteria applicable to the particular waters 
listed in § 93.9 (relating to designated water uses and water quality 
criteria) except where otherwise indicated in such section. 

Symbol 

WWF 

PWS 
IWS 
LWS 
AWS 
IRS 

B 
F 
we 
E 

TABLE 2 

Use 

Aquatic Life 
Warm Water Fishes 

Water Supply 
Potable Water Supply 
Industrial Water Supply 
Livestock Water Supply 
Wildlife Water Supply 
Irrigation 

. Recreation 
Boating 
Fishing 
Water Contact Sports 
Esthetics 

(b) Less restrictive uses than those currently designated for particular 
waters listed in § 93.9 may be adopted where it is demonstrated that: 

(I) The existing designated use is not attainable because of natural 
background conditions; 

(2) The existing designated use is not attainable because of irretriev
able man-induced conditions; or 

(3) Application of effluent limitations for existing sources more 
stringent than those required under 33 U .S.C. § 1311 t in order to attain 
the existing designated use, would result in substantial and widespread 
adverse economic and social impact. 

93-8 
(170040) No. 216 Nov. 92 



25 § 93.9v ENVIRONMENTAL RESOURCES Pt. I 

Exceptions 
Water Uses To Specific 

Stream Zone County Proteded Criteria 

S-Unnamed Basins Greene WWF None 
Tributaries to ............ -,... .. ..,. .............. -- Shannon Run 

S-Fox Run Basin Greene WWF None 
S-Little Shannon Basin Greene CWF None 

Run 
/ 

4-Bacon Run Basin Greene WWF None 
4-Hobbs Run Basin Greene WWF None 
4-Calvin Run Basin Greene WWF None 
4-Dooley Run Basin Greene WWF None 
4-Glade Run Basin Greene WWF None 
4-Meadow Run Basin Greene WWF None 

3-Georges Creek Main Stem Fayette WWF None 
4-Unnamed Basins Fayette WWF None 

Tributaries to 
Georges Creek 

4-Muddy Run Basin Fayette WWF None 
4-Mountain Creek Basin Fayette CWF None 
4-York Run Basin Fayette WWF None 
4-War Branch Basin Fayette WWF None 

3-Jacobs Creek Basin Fayette WWF None 
3-Cats Run Basin Fayette WWF None 

\.. 

3-Whiteley Creek Basin, Source Greene TSF None y to FAS 616 
(SR 2011) 
Bridge 

3-Whiteley Creek Basins, FAS Greene WWF None 
616 Bridge to 
Mouth 

3-Litde Whiteley Basin Greene WWF None 
Creek 

3-Browns Run Basin Fayette WWF None 
3-Pep Run Basin Greene WWF None 
3-Middle Run Basin Fayette WWF None 
3-Antram Run Basin Fayette WWF None 
3-Wallace Run Basin Fayette WWF None 
3-Muddy Creek Basin -Greene WWF None 
3-Neel Run Basin Orccne WWF None 

A-Pumpkin Run Basin ·Oreene -WWF None 
3-Rush Run. Basin Greene WWF None 
3-Bates Run Basin Fayette WWF None 

. 3-Tenmile Creek Basin, Source Greene TSF None 
... to South 

Fork Tenmile 
Creek q:v ---7 4-South Fork ~in .. Source Greene None 

Tenm~'e Creek to·Browns 
Creek 

S-Browns Creek Basin Greene HQ-WWF None 
4-South Fork Basin, Greene WWF None 

Tenmile Creek Browns 
Creek to 
Mouth 

93-182 
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BtJlW.U OF mmnms 

Delano R. Graff, Director 
(8141 359-5154 
FAX: (814) 359-5153 

IN REPLY REFER TO 

SIR# 4782 

KILLAM ASSOCIATES 
Edward M. Davis 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

D~ar Mr. Davis: 

DIVISION OF FISHERIES MANAGEMENT 

Richard A. Snyder, Chief 
(814) 359-5110 

FAX: (8141359-5153 

COlVllVIONWEALTH OF PENNSYLVA1'l1A 
PENNSYLVAi'JIA FISH & BOAT COMlvlISSION 

450 Robinson Lane 
Bellefonte, PA 16823-9620 

July 14,2000 

TA~ fo /lOLJ..lt~ Illqt.J1 n~s 
~ f ~ P ~I ~ ~ ( '" lei -t 0 f c..f.1...--<--

s~ f"Y'~ 5 ~ (~/l---' Ct r€tt i I 
t-. 1} /4;V\ 4:s s d~" l e~ ... 

RE: Species Impact Review - Rare, Candidate, Threatened and Endangered Species 
Consol Pennsylvania Coal Co. 
Richhill Township, Greene County, Pennsylvania 

,. I have examined the map accompanying your recent correspondence which shows the location for 

.... ~ 

the proposed above referenced project. 

Presently, hone of the fishes, amphibians or reptiles we list as endangered or threatened are known 
to Occur at or in the immediate vicinity of this study area. 

To allow faster processing of Species Impact Reviews (SIRs) in the future, ~e are requesting that 
the attached fonn be completed and returned to this office together with other relevant project 
infonnation. Please make copies of the attached fonn and use with all future project reviews. If you have 
received, and i~ fact are usin~ the new f0nIlf dis~gard the ~~ve request. Please not~ ~at the PFBC 
conducts Species Impact Rev~ews only for reptiles, amphibtaDS, fishes, and aquatic mvertebrates. 
Reviews concerning other natural resources must be submitted to other appropriate agencies. In any 
future correspondence with us regarding this specific project, please refer'to the SIR number above. 
J1tank you in advance for your cooperation. ' , 

Sincerely, 

~/~ 
Andrew L. Shiels, Leader 
Nongame and Endangered Species Unit 

hb 

Ericl. (1) 

Executive Office· P.O. Box 67000· Harrisburg, PA 17106-7000· (717}657-4518· FAX (717) 657-4549 



COMMONWEALTH OF PENNSYLVANIA 
FISHAND BOAl' COMMISSION 

A. This bm. provides the site information nr=ssatyto pedam a ccwpnter search:fOr species of special COJlr:nlisted 
under the Endangered Species Iu::t of 1973:1 the Wild Resoarce Ccaservation As:;t, the P=msylvania FlSb. and Boat 
Code or the WfidIi:fe Cede. " 

"B. Complete the ;nfunnation below and mail to: 

Andrr:wL.Shiels 
Ncngaine andP'Ddangered Species Unit 

PAFlSh and Beat C.mnnissi01 
450 RcbinS01 Lane 

BeDefbnte, PA 16823 
" (814) 3S9-S113 

C. !his ixmaad a:ranJ .. aa.yingmaps should be sent to the above address fur enm"iilJlental reviews that olJiy ccnc:m 
rqUiIcs, unplnmam, ~ md sqwdi.: Dnrerlchnie3. ReviCwS fur cthernatmal resourc:s must be sub. Ilil fed to 
ether appiupciate agencies. 

D. The absenc= of recorded informaDm :ficm ~3iles dces net necessarily impjy" actual conditicms CD. site. FlItme 
.J!_t~ • •• _1.:l1 ~..:L!_ d t • • -r"' __ ..... • ed· ~--. ~_l.. ..:-'-~ . -Jl.CWilIvestigatims ~~" t.LII:i 4" A • "'''anaL .we "' .. ji iiahau:r:nt;;in m car .1W:i IS "-"~.1 up~ ArevJtW 
is 'Wid ix: CDO year. " 

Please print or 1;ype 
~s~~ _________________ CnlpmT-~ ______________________________ _ 

~~~--------------------------------------~---------------------____________ ~----__ -----------------Ph~QL~AMm4~~--------______ __ 
Pnject~cDptiac 
Ca:~ ____ "-_-_-_-.:__-_-_-_-_-_-_-_-_-_-_-_-:_-T-WplM----J1D1---·ap~.-a1it--ty-":==::=:=====::=:::=::::======= 

"~ iame afthe United States GeclogicaJ Saney CU.8.G.8.) 7.5 'Mjnnte Quadrangle Map Whete project is Jccated: 
~ " .. ." .Project size (in acres~ ___ · __ _ 

Jiuicate'the Jccatim r£apprax ii, late project c::utcr an1he UAG-A Qaadmap by~' rt ins inindles (to nearest "cne-tenth) 
1Ian the lowe; ri:Dt ca~ afthe actual U.B.G.8. Quadmap. · 

• North (Up)___.,. __ inches 
West (to 1he let1:) inches W=9.5 . ... 

o 
Use cm1y GDe fOl1llu each pmposed project crlocatiaa. "N = 2~ 
.Affach an as- by 11 ~ photccopy (DO NOT BEDUCE) of the 
sectiaa of the U.8.G.8. Quadrangle Map wbidl ideatifies the 
pmjectloCation ami gntfinrs the !peU' iii.ate boandaries aftbe project. 
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COMMONWEALTH OF PENNSYLVANIA 

'~_'~~:i~~~; " 
~ ~ "'~ 

'.... "'t-,' .,- .• ' " ' . .. 

"~G~~~;~.' 

PENNSYLVANIA 
GAME COMMISSION 

, :,IkMlSs\~ 

lMr. Edward NL Davis 
Environmental Specialist 
Killam Associates 
Morocco Building 
651 South Center Avenue 
Somerset, PA. 15501-2511 

2001 ELMErlTON AVENUE 
HARRISBURG. P.A. 17110-9797 

July 20,2000 

In re: Consol Permsylvania Coal Company 
Potential coal refuse disposal facility 
Richland Township, Greene County, PA 

Dear Mr. Davis: 

ADMINISTRATIVE 9UREAUS: 

ADMINISiRATION .•. ,. "" " . .7~7.787.5670 
AUTCMOnve ANO 
PROCUREMENT OMSiCN .. ,.717·787-0594 
UCENSE OMSION ............ 717.787.2084 
PERSONNE. DIV\SION .. , ..... .717.787.7836 

WILDLIFE MANAGEMENi . . . .. . .117.787.5529 
INFORMATICN do ECU\:>.TICN. ', .. 111.787-6286 
L'-I.Y ENFCF.CEYoENT .. , .. ,' . .717.787.57~ 
L~NO MANAGEMENT . , ,7U-i87-oa1S 

RE.J.L ESTATE OtVISlCN .... .717.787-0500 
MANAGEMENT ~NFt;RM':'TIC-N 
S(S-:-EMS ... ,...... .. ., .7~7.787 . .J076 

This is in reference to your letter requesting information relative to the above project. 

We have completed an office review and determined that except for occasional individuals, 
this project shoUld not affect any endangered or threatened species of bird or mammal recognized by 
the Pennsylvania Game Commission. 

This response relates only to endangered or threatened species. It does not address other 
concerns of the Pennsylvania Game Commission. It: in the normal review process, it is determined 
that the project may impact critical or unique habitats such as wetlands, wintering areas, or nesting 
cover, etc., you may be requested to conduct additional studies. 

For your convenience, please find attached, a copy. of the United States Department of 
Interior's National Wetlands Inventory Map. Based on a map reconnaissance of the project area, your 
project may encroach upon wetlands. Any encroachment in wetlands will require permits from the 
Pennsylvania Department of Environmental Resources under the Dam Safety and Encroachment Act, 
Section 1057 and the U.S. Army Corps ofEngineeis under Section 404 orthe Clean Water Act. 

An Equal Opportunit'/ employer 



\ ... 
...... ..:-. 

~. Edward M Davis -2- July 20, 2000 

If you have any questions on the above:r please contact me directly at 717-783-1728. 

WAC/ptb 

cc: File 
GRC 
Kepler 
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Pennsylvania Department of Environmental Protection 

Uniontown District Office 

Mr. Edward M. Davis 
Environmental SpeCialist 
Killam Associates 
Morocco Building 
651 South Center Ave. 
Somerset, Pa. 15501-2511 

Dear Mr. Davis: 

100 New Salem Road, Suite 175 
Uniontown, Pa. 15401 

May 16,2000 

724-439-7325 
F~ 724-439-7324 

I received your request to identify any permitted community and/or non-community 
water supply downstream of the Consol Coal Company site; Richill Township, Greene County. 
The fo~lowing non-community systems in the area would be the Bailey Mine Water Treatment 
Plant located on the site. This is a surface water treatment owned and operated by Consol Coal 
Company. 

Should you have any further questions feel free to contact me at 724-439-7325 Monday -
Friday between the hours of 8 AM and 4 PM 

PR:tz 

An Equal Opportunity Employer 

Sincerely, 

~J/'~/rL 
Philip Ranieri, Sanitarian 
Water Supply Management 

www.dep.state.pa.us 
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COMMONWEALTH OF PENNSYLVANIA 

Department of Conservation and Natural Resources 

Bureau of Recreation and Conservation 
Division of Conservation Partnerships 
Rachel Carson State Office Building 
P.O. Box 8475 
Harrisburg, PA 17105-8475 
717-787-2316 

PA Scenic Rivers - DCNR Rivers Conservation - Recreation Trails 

Subject: 

From: 

Speed Message: 

Consol Pennsylvania Coal Co. 
Richhll Township 
Greene County: May 22, 2000 

Edward M. Davis 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

Jim Mays 
DCNR Rivers Section 
Harrisburg, PA 

Message: 

May 22,2000 

The DCNR Rivers Program Staff is given the responsibility to review and assess impacts from 
projects on or along designated PA Scenic Rivers and I-A Priority waterways. 

Since the project you referred to us for . review does not involve either of these types. of 
waterways it is not necessary for you to submit it for our review. The information you sent to us 
is being returned. Also, I am enclosing, for your future use, a map showing designated scenic 
rivers and I-A priority streams. In the near future we will have this map, along with a. 
description of the .waterways on the DCNR Rivers Activities website; 
http://www.dcnr.state.pa.uslriverslsrhome.httn. 
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nK·Killam 
Associates 0 Consulting Engineers 

May 10,2000 

Ms. Marian H. Hrubovcak 

(7-~~~~'" -rl-) .... 4r~ 
! Mor:taTBuilding :A 

651 South Center Avenue ~ 
Somerset. PA 15501-1511 Y 
Tdephone: 814-H5-5<H5 
Fa..'(: 814-445-5i3S 
killam@sh"l.com 
www.ranJerskillam.com 

Division of Conservation Partnerships 

Bureau of Recreation and Conservation 

DCNR 
P.O. Box 8475 

RECE1VED 
Harrisburg, P A 17105-8475 lA ~ 'f 1 ,5 2UOO: 

RE: Consol Pennsylvania Coal Co. 

Greene County, P A 
Environmental Information Request 

Dear Ms. Hrubovcak: 

Killam Associates is assisting Consol Pennsylvania Coal CompanY in the selection of a 

site for a coal refuse disposal facility. The proposed site will be located in Richhill Township, 

Greene County, PA. The site selection area is shown on the enclosed 7.5' U.S.G.S. Wmd Ridge, 

P A quadrangle. Information is requested concerning the site location with any corridor of a 

stream or river designated as a natural or state wild, scenic, recreation or modified recreational 

river in accordance with the National Wild arid Scenic Rivers Act of 1968, or the Pennsylvania 

Scenic Rivers Act Additional information is also requested concerning the site location within 

one mile of the nearest bank of a stream or river listed as a I-A Priority for study by the 

Department of Environmental Protection as a state wild, scenic, recreational or modified 

recIeational river. 

We appreciate your cooperation jn this matter. If you have any questionS please feel free 

to contact me. . 

EMD/jk 
85401001.z 
Enclosure 

cc: J. Pachter, CPCC 
file 619584.01 

Sincerely, 

Edward M. Davis 

En~onmenta1 Specialist 

[NfRASTlWCTURE & ENVIRONMENTAL SERVICES: EVALCATION, PLANNING, DESlGN, OPERATIONS, REMEDIATION 

Water • W;1Stc:W'ac~r • SuliJ Waste • Minins,: • Air • Tr.uurortac:ion • Highw:1YS • Bri~es 

- r«yckJ pdp.:r -
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DC 
Bureau of State Parks 

Mr. Edward M. Davis 
Environmental Specialist 
Killam Associates 
651 South Center Avenue 
Somerset, PA 15501-2511 

Dear Mr. Davis: 

Pennsylvania Department of Conservation and Natural Resources 

Rachel Carson State Office Building 
P.O. Box 8551 
Harrisburg, PA 17105-8551 
May 22, 2000 

717-787-6674 

. We have reviewed the site location map for the proposed Consol Coal Company coal refuse 
disposal site in Richhill Township, Greene County, Pennsylvania PleaSe be advised that this location is 
approximately four miles northeast of-Ryerson Station State Park. 

If you have any further questions, please contact me. Thank you for the opportunity to review 
this proposal. 

stewardship 

. Resources M~agement Section 
Resources Management and 
Planning Division 

Partnership service 

WWW.dcnr.state;.paus 



United States Department of the Interior 

FISH ApND WILnT JFEd SERVICE 
ennsylvama Fiefd"""Offlce 

315 South Allen Street, Suite 322 
State College, Pennsylvania 16801-4850 

Mr. Edward M. Davis 
Killam Associates 
Morocco Building 
651 South Center Avenue 
Somerset, PA 15501-2511 

Dear Mr. Davis: 

June 15,2000 

This responds to your letter of May 10,2000, requesting infonnation about natural resource areas 
of special concern, and federally listed and proposed species in the vicinity of the proposed coal 
refuse disposal facility to be located in Ricbhill Township, Greene County, Pennsylvania The 
following comments are provided pursuant to the Fish and Wildlife Coordination Act (48 Stat. 
401, 16 U.S.C. 661 et seq.) and the Endangered Species Act of 1973 (87 Stat. 884, as amended; 
16 U.S.C. 1531 et seq.). 

Except for occasional transient species, no federally listed or proposed threatened or endangered 
species under our jurisdiction are known to occur within the project impact area Therefore; no 
biological ass~sment or further· Section 7 consultation under the Endangered Species Act will be 
required with the Fish and Wildlife Service. Should project plans change, or if additional 
iIiformation on listed or proposed species becomes available, this detemrination may be 
reconsidered. A compilation of certain federal status species in Pennsylvania is enclosed for 
your information. 

Based on our office review of project information provided and map reconnaissance (i.e., County 
Soils maps andlor National Wetland Inventory maps), wetlands may occur within the boundari~ 
of the proposed project Work: in wetlands requires permits from the Pennsylvania Department 
of Environmental Protection (DEP) andlor the Army.Coxps of Engineers (Corps). We suggest 
you contact the DEP and the Corps at the addresses listed below for infonnation on permit 
requirements. 

Pennsylvania Department of 
Environmental Protection 

Division of Rivers and . 
Wetlands Conservation 

P.O. Box 8554 
Harrisburg, PA 17105-8554 

District Engineer, Pittsburgh 
u.s. Army COIpS of Engineers 
Federal Building 
1000 Liberty Avenue 
Pittsburgh, PA 15222 

By copy of this letter, we are informing these agencies of the proposed project. 



. ' 

.. 

This response relates only to endangered and threatened species under our jurisdiction and a 
preliminary review for wetlands, based on an office review of the proposed project's location. 
No field inspection of the project area has been conducted by this office. Therefore, we suggest 
contacting a qualified consultant to evaluate your site for potential wetland impacts. 

For information regarding State resources of special concern, including State-listed endangered 
and threatened species, please contact the Pennsylvania Game Commission (birds and mammals; 
State Game Lands), the Pennsylvania Fish and Boat Commission (fish, reptiles, amphibians and 
aquatic invertebrates; trout streams), the Pennsylvania Department of Conservation and Natural 
Resources (PNDI; plants and plant sanctuaries; State Forests; State Parks; Natural Areas; State 
Wild and Scenic Rivers) and the Department of Environmental Protection (Special Protection 
Watersheds;' Wetlands). . 

Ifwe can be of further assistance, please contact Michael McCarthy of my staff at 
814-234-4090. 

Enclosure 

2 
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FEDERALL Y LISTED, PROPOSED AND CANDIDA TE SPECIES (in Pennsylvania) 

COMMON NAME SCIENTIFIC NAME 

FISHES 

Shortnose sturgeon 
.. 

ACipenser brevi rostrum 

REPTILES & AMPHIBIANS 

Bog turtle Clemmys muhlenbergii 

Eastern massasauga Sistrurus catenatus 
rattlesnake catenatus 

~ 
Bald eagle Ha/iaeetus /eucocepha/us 

Piping plover Charadrius me/adus 

MAMMALS 

Indiana bat Myotis soda/is 

MOLLUSKS 

Clubshell mussel Pleurobema clava 

Northern riffleshell Epiab/asma toro/asa 
rangiana 

PLANTS 

Northeastern bulrush Scirpus ancistrochaetus 

Small-whorfed pogonia Iso tria medea/aides 

STATUS· , 

E 

T 

C 

T' 

E 

E 

E 

E 

E 

T 

DISTRIBUTION 

Delaware River & other Atlantic coastal waters 

Current· Adams, Berks, Bucks, Chester, 
Cumberland, Delaware, Franklin, Lancaster, 
'Lebanon, Lehigh, Monroe, Montgomery, 
Northampton and York'Counties. Historic-
Crawford, Mercer and Philadelphia Counties 

Current - Butler, Crawford, Mercer and 
Venango Counties. Historic - Allegheny and 
Lawrence Counties. 

Suitable habitats across the state. Recent 
nesting in Butler, Centre, Chester, Crawford, 
Dauphin, Erie, Forest, Huntingdon, Lancaster, 
Mercer, Northumberland, Pike, Tioga, Venango, 
Warren and York Co. Wintering concentrations 
occur near ice-free sections of rivers, lakes and 
reservoirs, including the 'Delaware River. 

Presque Isle (Erie County). Migratory. 
No nesting in Pennsylvania since mid-1950s. 

Winter hibernacula: Armstrong, Blair, 
Lawrence, Luzerne, Mifflin and Somerset CO . 

French Creek and Allegheny River watersheds; 
Clarion, Crawford, Erie, Forest, Mercer, 
Venango and Warren Counties 

French Creek and Allegheny River watersheds; , 
Clarion, Crawford, Erie, Forest, Mercer, 
Venango and Warren Counties 

Current - Adams, Bedford, Blair, Carbon, 
Centre, Clinton, Cumberland, Dauphin, Franklin, 
Huntingdon, Lackawanna, Lehigh, Lycoming, 
Mifflin, Monroe, Perry, Snyder and Union 
Counties. Historic - Northampton County 

Current - Centre and Venango Counties. 
Historic - Berks, Chester, Greene, Monroe, 
Montgomery and Philadelphia Counties 

• E = Endangered, T = Threatened, PE = Proposed Endangered. PT = Proposed Threatened. C = Candidate 

•• Shortnose sturgeon is under the jurisdiction of the National Marine F'l$herles Service 

Revised 3/20/00 

U.S. FISH AND WILOUFE SERVICE 
315 SOUTH ALLEN ST •• SUITE 322. STATE COLLEGE. PA 16801 



BAilEY CENTRAL MINE COMPLEX 
COAl REFUSE DISPOSAL AREAS NO 3 AND NO.4 

CONSOl PENNSYLVANIA COAl COMPANY 

EXISTING CONDITIONS 
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EXISTING CONDITIONS 
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Pennsylvania Department of Environmental Protection 

McMurray District Office 

Mr. Jonathan Pachter 
Consol Energy, Inc. 
1800 Washington Road 
Pittsburgh, PA 15241-1421 

3913 Washington Road 
McMurray, PA 15317 

August 1, 2001 

Re: New Coal Refuse Disposal Area - Site Selection 
Bailey Central Mine Complex 
Consol Pennsylvania Coal Company 
Richhill Township 
Greene County 

Dear Mr. Pachter: 

724-941-7100 

A review of the above referenced Coal Refuse Disposal Site Selection Report, accepted 
on March 20, 2001 and subsequent revisions from Michael Baker Jr., Inc. has been completed. 
Candidate Site No.4 has been determined to be the most suitable Non-Preferred Site for refuse 
disposal in accordance with the Coal Refuse Disposal Control Act, as amended. You may now 
submit a Coal Refuse Disposal Application to our office for review. 

Please be advised that it is a violation of the law to perform any work in conjunction with 
a coal mining activity without first obtaining a written permit from the Department. 

If you have any questions, please contact this office at the above listed number. 

Sincerely, 

An Equal Opportunity Ernploypr www.dep.state.pa.us 



JFL/CB/jf: f a JK JFL 
bc: Greensburg District Office - C. R. Greene 

MCI Keith Lucas 
@cl1ael ~~r., Inc .Michele Stewart, P.E . 
. . S.Arm C sofEngm~ottllans ~ 

U.S. E.P.A., Region III - Daniel Sweeney 
U.S. Department of the Interior, Fish and Wildlife Service - Cindy Tibbott 
P A Game Commission - Denver McDowell 
P A Fish Commission - Steve Kepler 



CONSOL PENNSYL VANIA COAL COMPANY 
1800 Washington Road 

Pittsburgh, PA 15241-1421 

Mr. Joel Koricich, Engineering Supervisor 
Pennsylvania Department of Environmental Protection 
District Mining Operations 
3913 Washington Road 
McMurray, PA 15317 

RE: Bailey Central Mine Complex 
Richhill Township, Greene County 
CMAP No. 30841317, CRDA No. 30810701 

Dear Mr. Koricich: 

March 19,2001 

Enclosed for your review and approval are three copies of a "Site Selection Study - Alternatives 
Analysis Report for Bailey Central Mine Complex Coal Refuse Disposal Facility". Michael Baker 
Jr. Inc. compiled this analysis for Consol Pennsylvania Coal Company (CPCe). The enclosed 
report provides the P A Department of Environmental Protection with the information required by 
Technical Guidance Document No. 563-2113-660. 

Any priority that your office can place upon reviewing this analysis is greatly appreciated. CPCC 
hopes to begin-fieldwork soon to gather the engineering and environmental information needed for 
designing a new slurry impoundment for this existing mining complex. Your approval of the 
enclosed document is critical to the schedule of this project. Please feel free to call me at (412) 831-
4679 with any questions regarding this correspondence and its enclosures. 

Enclosures ,,-,.-----

S~CerelY.. 7!1~ 

~achter 



Mr. Joel Koricich 
March 19,2001 
Page 2 

cc wi enc.: Mr. Scott Hans 
U. S. Anny Corps of Engineers 
Pittsburgh District 
William S. Moorehead Federal Building 
1000 Liberty Avenue 
Pittsburgh, P A 15222-4186 

Mr. Daniel Sweeney 
U. S. Environmental Protection Agency 
Region III 
Wetlands and Marine Policy Section 
1650 Arch Street 
Philadelphia, PA 19103-2029 

Ms. Cindy Tibbott 
u. S. Department of the Interior 
Fish and Wildlife Service 
Suite 322 
315 South Allen Street 
State College, P A 16801 

Mr. Denver McDowell 
P A Game Commission 
Bureau of Land Management 
2001 Elmerton Avenue 
Harrisburg, PA 17110-9797 

Mr. Steven Kepler 
P A Fish and Boat Commission 
Division of Environmental Services 
450 Robinson Lane 
Bellefonte, P A 16823-9616 
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CONSOLENERGYTM 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Scott Hans 
U. S. Army Corps of Engineers 
Pittsburgh District 
William S. Moorehead Federal Building 
1000 Liberty Avenue 
Pittsburgh, P A 15222-4186 

RE: Bailey Central Mine Complex 
Bailey Mine - Application Number 30020701 
New Coal Refuse Disposal Facility 
Richhill Township, Greene County 

Dear Mr. Hans: 

CONSOL Energy Inc. 

Consol Plaza 

1800 Washington Road 

Pittsburgh, PA 15241-1421 

phone: 412/831-4679 
fax: 412/831-4513 
e-mail: Jonathanpachter@consolenergy.com 

web: www.consolenergy.com 

April 19,2002 

Enclosed for your information are copies of revised pages from Consol Pennsylvania Coal 
Company (CPCC)'s Coal Refuse Disposal Area permit application that was recently submitted to 
the PA Department of Environmental Protection (PA DEP)'s District Mining Office in 
McMurray, PA. A copy of this application was forwarded to you as part of the Joint Permit 
Application for this facility. These pages have been revised to reflect CPCC's responses to the 
PA DEP's April 3, 2002 correction letter; copies of both letters are attached for your files. 

Please note that CPCC is a subsidiary of CONSOL Energy Inc. Please feel free to call me at 
(412) 831-4679 with any questions regarding this correspondence and its enclosures, or if you 
wish to meet and discuss this application. 

;~~ 
~~nathan M. Pachter 

Manager, Environmental Permits 

Attachments and Enclosures 



CONSOLENERGY ... 

Mr. David P. Milliron, Mining Specialist 
District Mining Operations 
PA Department of Environmental Protection 
3913 Washington Road 
McMurray, PA 15317 

RE: Consol Pennsylvania Coal Company 
Bailey Mine - Application Number 30020701 
New Refuse Disposal Area 
Richhill Township, Greene County 

Dear Mr. Milliron: 

CONSOL Energy Inc. 

Consol Plaza 

1800 Washington Road 

Pittsburgh, P A 15241-1421 

phone: 412/831-4679 
~: 412/831-4513 
e-maD: Jonathanpachter@consolenergy.com 

web: www.consolenergy.com 

April 19, 2002 

In reference to your April 3, 2002 comment letter, enclosed please find the following additions 
and/or revisions. The Department of Environmental Protection (the Department)'s corrections 
are shown in italics, followed by Consol Pennsylvania Coal Company (CPCC)' s responses. 
Please note that CPCC is a subsidiary of CONSOL Energy Inc. 

1. Please refer to a separate certified letter regarding Acts 67 and 68. The information 
requested in that letter is needed before this permit application can be considered 
administratively complete. 

Acts 67 and 68 certified letters with Land Use Questionnaire have been sent to Gray Township, 
Greene County, and to Richhill Township. One page containing copies of the certified mail 
receipts is enclosed for your files. 

2. Once the permit is accepted for review, a copy of the permit application must be placed 
at the Greene County Soil Conservation District for public viewing. 

So noted. 



Mr. David P. Milliron 
April 19,2002 
Page 2 

3. (Module 2) -Modules 25 and 27 are not checked on Module 2 check list. Ifflyash is not 
used, a negative declaration can be submitted. Samefor Module (27). 

CPCC has revised the application to remove any reference to using or disposing of fly ash from 
the thermal dryers located at the Bailey preparation plant. 

4. (Module 2) - Modules 24 and 28 are checked (Special Protection Waters) and (Blasting 
Plan), but could not locate these modules in the application. Either submit them or tell us ~here 
they are located in the application. 

Modules 24 and 28 are located in are located in Volume 8 at the very end behind the appendices. 

5. Module 15 must be sent to U. S. Army Corps of Engineers, Pittsburgh District, U. S. EPA 
Region IlL U. S. Department of the Interior, PA Game Commission, and PA Fish and Boat 
Commission. If they have already been sent to these locations, please submit some type of proof 
that these organizations were notified, and received Module (15). (Addresses Enclosed). 

The US Army Corps of Engineers and the US EPA have already been provided with a copy of 
Module 15 as part of the application that CPCC submitted to the Corps - copies of their proofs of 
receipt of this information are enclosed. A complete copy of Module 15 has been sent by 
certified mail to each of the following: US Department of the Interior CU. S. Fish and Wildlife 
Service), P A Game Commission and P A Fish and Boat Commission. Copies of those certified 
mail receipts will be sent to you when we receive them. 

6. Submit original and (3) copies of the above required information. 

An original and three (3) copies of the above-referenced information are enclosed. Module 4, 
page 1 was modified to show that a property owner waiver has been included with the 
application. Please note that I have enclosed for your files single copies of letters transmitting 
these revisions to the U. S. Army Corps of Engineers, the US EPA, and the US Department of 
the Interior (D. S. Fish and Wildlife Service). I have also enclosed for your files single copies of 
letters transmitting pages regarding removal of any ash disposal information for the Dam Safety 
permit application submitted to the P A DEP - Bureau of Waterways Engineering, Division of 
Dam Safety, and for the design report submitted to MSHA. Finally, included for your files is 
one copy of General Information Form submitted to the PADEP - Bureau of Waterways 
Engineering, Division of Dam Safety and to the Soils and Waterways Section. 

7. Eight (8) copies of Module 9 and 10 are needed for notification packets. 

Eight (8) copies of Module 9 and 10 are enclosed for your use as notification packets. 

An original and three (3) copies of all information are enclosed with this letter; copies of this 
information will be included with the public review copy of the application that will be placed 
with the Greene County Soil Conservation District when the application is accepted for review. 
All new pages have been formatted and submitted so that you can incorporate them directly into 
the application. 



Mr. David P. Milliron 
April 19, 2002 
Page 3 

Submission of these additions and/or revisions should allow the P A DEP to continue with the 
processing of the above referenced application. Any priority that you can place upon completing 
your completeness review of this application is greatly appreciated. Please call me at (412) 831-
4679 with any questions regarding this correspondence and its enclosures. 

Manager, Environmental Pennits 

Enclosures 



Pennsylvania Department of Environmental Protection 

McMurray District Office 

Mr. Jonathan Pachter 
Consol P A Coal Company 
1800 Washington Road 
Pittsburgh, PA 15241-1421 

3913 Washington Road 
McMurray, PA 15317 

April 3, 2002 

Re: Applicant's Name: Consol PA Coal Company 
Application Number: 30020701 
Richhill and Gray Townships, Greene County 

Dear Mr. Pachter: 

724-941-7100 

.irlR 4 ')Mt) ,"-r - '"we 

EQe DEP1: 

This is a follow-up to our March 29, 2002, telephone conversation regarding the proposal 
by Consol PA Coal Company to permit 556.6 acres for coal refuse disposal area No.3 and No.4 
for the Bailey Mine Complex CRDA #3 and #4. The following information is needed to make 
this application administratively complete: 

1. Please refer to a separate certified letter regarding Acts 67 and 68. The information 
requested in that letter is needed before this permit application can be considered 
administratively complete: 

2. Once the permit is accepted for review, a copy of the permit application must be placed at 
the Greene County Soul Conservation Service for public viewing. 

3. (Module 2) - Modules 25 and 27 are not checked on Module 2 check list. Iffly ash is not 
used, a negative declaration can be submitted. Same for Module (27). 

4. (Module 2) - Modules 24 and 28 are checked (Special Protection Waters) and (Blasting 
Plan), but could not locate these modules in the application. Either submit them or tell us 
where they are located in this application. 

5. Module 15 must be sent to U. S. Army Corp of Engineers, Pittsburgh District, U. S. EPA 
Region ill, U. S. Dept. of Interiors, PA Game Commission, and P A Fish and Boat 
Commission. If they have already been sent to these locations, please submit some type 
of proof that these organizations were notified, and received Module (15). (Addresses 
Enclosed). 

6. Submit original and three (3) copies of the above require information. 

7. Eight (8) copies of Module 9 and 10 are needed for notification packets. 

An Equal Opportunity Employer www.dep.state.pa.us Printed on Recycled Paper @ 

- "'---. 



Mr. Jonathan Pachter Page 2 April 3, 2002 

Please submit this information by April 30, 2002, or your application will be returned to 
you as incomplete. If you have any questions, please contact me at the above number. 

Enclosure 

Sincerely, 

~t~ 
David P. Milliron 
Mining Specialist 
District Mining Operations 



1. Mr. Scott Hans 
U. S. Army Corps of Engineers 
Pittsburgh District 

ADDRESSES 

William S. Moorehead Federal Building 
1000 Liberty Avenue 
Pittsburgh, P A 15222-4186 
(412) 395-7100 - Extension 7154 

2. ~..1r. Daniel Sweeney 
U.S. E.P .A., Region III 
Wetlands and Marine Policy Sec. 
1650 Arch Street 
Philadelphia, PA 19103-2029 
1-800-438-2474 

3. Ms. Cindy Tibbott 
U.S. Department of the Interior 
Fish and Wildlife Service 
Suite 322 
315 South Allen Street 
State College, P A 16801 
(814) 234-4090 

4. Mr. Denver McDowell 
P A Game Commission 
Bureau of Land Management 
2001 Elmerton Avenue 
Harrisburg, P A 17110-9797 
(717) 783-1728 

5. Mr. Steven Kepler 
PA Fish and Boat Commission 
Division of Environmental Services 
450 Robinson Lane 
Bellefonte, PA 16823-9616 
(814) 359-5117 

6. Mr. Joel Koricich 
Engineering Supervisor 
Department of Environmental 
Protection 
McMurray District Office 
3913 Washington Road 
McMurray, P A 15317 
[Provide three (3) copies of 
Submittal) 



Engineering & Energy 

September 12, 2003 

Mr. Craig Burda 
Pennsylvania Department of Environmental Protection 
District Mining Operations 
25 Technology Drive 
California Technology Park 
Coal Center. PA 15423 

Re: Consol Pennsylvania Coal Company 
Bailey Central Mine Complex 
Coal Refuse Disposal Areas No.3 and No.4 
Coal Refuse Disposal Permit Application Number 30020701 
Richhill Township, Greene County 

Dear Craig: 

Michael Baker Jr., Inc 
A UnU of Michael Baker Corporation 

Airside Business Park 
1 00 Airside Drive 
Moon Township, PA 15108 

412-269-6300 
FAX 412-375-3986 

Enclosed are four copies of permit application revision pages/drawings resulting from comments that you 
and Joe Szunyog provided during recent telephone conversations and in your third corrections list dated 
September 10,2003. Attached is a table that identifies the documents being provided along with the 
changes that were made. 

Please feel free to call me at (412) 269-6022 or Jonathan Pachter of CONSOL at (412) 831-4679 if you 
have any questions or comments or require additional information. 

Sincerely, 

} 

Mic ele Stewart, P .E. 
Engineering Manager 

cc: Jonathan M. Pachter, Consol Pennsylvania Coal Company - one copy 
Edward Suter, Consol Pennsylvania Coal Company - 2 copies 
Dennis R. Dickey, Division of Dam Safety - 3 copies 
Cheryl McGill, Mine Safety and Health Administration - 3 copies, w/o wetland mitigation info 
Albert H. Rogalla, U.S. Army Corps of Engineers - one copy 
William J. Hoffman, U. S. EPA, Region ill - one copy 
David Densmore, U.S. Fish & Wildlife Service - one"Copy 



BAILEY COAL REFUSE DISPO~ ___ AREAS NO.3 & NO.4 
COAL REFUSE DISPOSAL PERMIT APPLICATION NUMBER 30020701 
SUMMARY OF ATTACHED REVISION DOCUMENTS 

Attached Document Comment 

Wetland Characterization Report Replaces the Wetland Mitigation Plan by Owen et. al. dated Dec. 22, 
2001. Keep Figures 1, 2, & 3 from the Mitigation Plan and attach 
them to the back of the new Characterization Report. 

Exhibit 6.1 Township lines included. 

Replacement Form 8.3B Revised to include stream near SE permit boundary. 

Replacement 8.4A Forms for S7 and S8 Receiving tributary corrected per PADEP 2-21-03 Comment #10. 

Replacement page: Appendix 8.6A, page 1 MW-L-I depth designation corrected to intermediate. 

Replacement Form 11.1 A Channel C-5 revised. 

Replacement page: Module 15, p. 15-6 Revised 15.4.c.l to properly refer to the wetland location figures. 

Replacement page: Module 15, p. 15-7 Wetland mitigation plan references revised. 

Replacement page: p. 5 of Attachment 15.2.C, Revised Part IT, Item 7 to include phosphorus compounds, plant, 
Stream Mitigation Plan fish, and invertebrate variables as benchmarks for success as 

requested. 

neplacement Attachment 19.2 Increased size to 11" x 17" 

Replacement page: Design Report Appendix B Revised to delete Section 14.2.3 that referenced the use of a 
p. 14-1 manhole. 

Design Report Appendix G calculation pages; Calculation of minimum crest elevations for decants that had been 
replacement p. 4-4 & additional p. 4-38a proposed in previous submittals. 

Additional pages: Design Report Appendix G Calculations demonstrating adequacy of fabricform anchor bolt 
calculation pages; p. 6-224 thru 226 spacing with the current channel design. 

Replacement Design Report Appendix G Revised Channel C-5 calculations. 
calculation pages; p. 6-136, 143, 144, & 146 

Drawing No. 3 Revised to show decant inverts. 

Drawing No. 15 Decant inverts & related data updated. 

Drawing No. 15A Revised to include a concrete barrier between the conveyor and 
diversion ditch (barrier detail added). 

Drawing No. 35 Culvert entrance detail and profile revised to be consistent with the 
culvert schedule; Channel C-5 depth revised. 

Drawing Nos. 49, 50, 51 Revised as required to include the note referencing incremental 
cover placement, and to show additional Area No.4 slope area as 
being reclaimed. 



Letter of Transmittal 

aker 

Michael Baker Jr., Inc. 
Airside Business Park 

100 Airside Drive 
Moon Township, PA 15108 

FAX: (412) 375-3986 

To: PA Department of Environmental Protection 

California District Office 

S.O.No.: 8243790000000 00001 

Project: Consol PA Coal Company 
25 Technology Drive 8ailey Mine Coal Refuse Disposal Areas 

Coal Center, PA 15423 No.3 and No.4; APP No. 30020701 

Attn: Mr. Craig Burda Date: September 18,2003 

We are forwarding the following: [!] Attached o Under Separate Cover o 

DWG. NO. NO. COPIES TITLE OR DESCRIPTION COMMENTS 

4 Replacement for "Drawing No.3, Revised Sept 2003" Duplicated decant 
invert elevation 
corrected . 

~ ~tJO,;{O(),37/ 
.. 

- C/fJl?15fy 
I 

THESE ARE TRANSMITTED as checked below: 

x As requested o No exception taken o Revise and resubmit 
o Rejected - See remarks o Submit specified items For review and comment 

For your information o Proceed subject to corrections noted 
o __________________ __ 

GENERAL COMMENTS: cc: 
Jonathan Pachter, Con sol Pennsylvania Coal Company - (1 copy) By: 

Edward Suter, Consol Pennsylvania Coal Company - (2 copies) Michele Stewart, P. E. 

Dennis R. Dickey, PADEP Division of Dam Safety - (3 copies) Title: Project Manager 
Cheryl McGill, MSHA - (3 copies) 
Albert H. Rogalla, U.S. Army Corps of Engineers - (1 copy) 
William J. Hoffman, U.S. EPA, Region 111- (1 copy) 
David Densmore, U.S. fish & Wildlife Service - (1 copy) 

Page: 1 of 1 



aker . 
Engineering & Energy 

May 1, 2003 

Mr. Joseph Szunyog, Hydrogeologist 
Pennsylvania Department of Environmental Protection 
District Mining Operations 
3913 Washington Road 
McMurray, PA 15317 

Re: Consol Pennsylvania Coal Company 
Bailey Central Mine Complex 
Proposed Coal Refuse Disposal Areas No.3 and No.4 
Coal Refuse Disposal Permit Application Number 30020701 
Richhill Township, Greene County 

Dear Mr. Szunyog: 

Michael Baker Jr., Inc 
A Unit of Michael Balcer Corporation 

Airside Business Park 
100 Airside Drive 
Moon Township, PA 15108 

412-269-6300 
FAX 412-375-3986 

Enclosed are four copies of responses to your February 21, 2003 comments on the subject permit 
application. Also enclosed are an original and three copies of permit application revision pages/drawings 
resulting from responses to your comments, as well as comments by other review agencies. Four copies of 
the revised wetland mitigation plan are included. 

Please feel free to call me at (724) 269-6022 or Jonathan Pachter of CONSOL at (412) 831-4679 if you 
have any questions or comments or require additional information. We are providing replacement pages 
and drawings to other review agencies that received copies of the subject permit application as indicated 
below. 

Sincerely, 

cc: Jonathan M. Pachter, Consol Pennsylvania Coal Company - one copy 
Edward Suter, Consol Pennsylvania Coal Company - two copies 
Dennis R. Dickey, Division of Dam Safety - 3 copies, letter & comment response only 
Cheryl McGill, Mine Safety and Health Administration - 3 copies, letter & comment response only 
Albert H. Rogalla, U.S. Army Corps of Engineers - one copy 
William J. Hoffman, U. S. EPA, Region ill - one copy 
David Densmore, U.S. Fish & Wildlife Service - one copy 



Module 6.2 

Coal Refuse Disposal Application No. 30020701 
Consol Pennsylvania Coal Company 

Bailey Coal Refuse Disposal Area Nos. 3 and 4 

Response to P ADEP Mining February 21, 2003 Comments 

1. The limit of underground mining has been added to Exhibit 6.2. 

2. The dewatering borehole is shown on Exhibit 6.2. 

ModuleS 

3. A solid blue line indicating the location of this stream has been added to the Exhibit 8.2A 
and 8.2B maps 

4. The name of the monitoring point has been changed to S6-A. 

5. The Form 8.4A's have been updated to include remaining water quality monitoring data. 

6. The identifying colors of the monitoring points have been revised. Please see the legend 
on Exhibit 8.2 A for the revisions. 

7. The brown line on Exhibits 8.2 A and 8.2 B depicted the permit boundary for the new 
CRDA. The color of this line has been changed to orange. (See legend on Exhibits 8.2A 
and 8.2B). 

8. The name of the monitoring points has been changed to SI A and S7 A. 

9. The surface elevations, latitudes and longitudes or the monitoring points in the 
hydrologic monitoring plan have been attached to the Module 8 as APPENDIX 8.6 A. 

10. The stream in question is an unnamed tributary to Owens Run. The Form 8.4 A has been 
revised. The Exhibit 8.2A and 8.2B maps have also been revised. The stream name 
"Kerr Run" was removed and a "Kerr Road" identification was added. 

11. The name of the monitoring point has been changed to "Spring Collector No.2" on 
Exhibit 8.2A. 

12. A diagram depicting the typical monitoring well construction has been attached to the 
Module 8 as Figure 8.6-B 

13. A statement establishing a Departmental notification requirement if sulfate 
concentrations exceed a threshold level in monitoring wells MW K-S, MW K-I, MW K
D, MW L-S, MW L-I and MW L-D has been added to Section 8.6a. 

Page 1 of8 



Additional Revisions to Module 8: Hydrology 

In response to a verbal request of the PADEP, two additional monitoring wells (MW K -
I and MW L - I) have been added to the Section 8.6 Hydrologic Monitoring Plan. These 
wells are described in the monitoring plan. 

Module 9.1 

14. The location of degas borehole 2A-2 (which was converted from an old gas well) has 
been corrected on Exhibit 9.1 and has also been added to Exhibit 6.2 and Drawing 2. The 
status of this borehole (sealed) is included on Drawing 2. 

Module 10 

15a. Attachment 10.3, Stage 3 has been revised to correctly show reclaimed and soil stockpile 
areas for the Area No. 1 slurry impoundment. 

15b. A note has been added to the Stage 4 Attachment 10.3 drawing and to Module 10.3 
indicating that slurry disposal in Area No.3 will not commence until Slurry Disposal in 
Area No.1 has ceased. The Stage 5 drawing note regarding coarse refuse disposal in 
Area No.4 has been revised accordingly. 

15c. Drawing No. 15 was not intended to show the sequencing of coal refuse placement 
between the existing and proposed disposal areas. A note has been added to Drawing 15 
that refers to Module 10 of the application for specific sequencing between the existing 
and proposed disposal facilities. Module 10.3 has been revised to indicate that coarse 
coal refuse disposal will be diverted to the western "beach" portion of Area No. 1 after 
the Area No.3 coal refuse dams are complete. 

The complete Module 10.8 response that was truncated in the previous revision is 
attached. 

Module 11 

16. Permanent channels and culverts have been reviewed and revised as appropriate to ensure 
that the channels are designed for the worst case condition during the life of the facility. 
Form II.lA, Sections 6.3 and 6.4 of Appendix G, and Drawing 35 have been revised to 
reflect the changes. 

17a. Design information for Manning's coefficients used in channel design has been added to 
Section 6.4 of Appendix G. 

17b. As shown in the calculations presented in Section 6.4 of Appendix G, all permanent 
vegetated channels have a velocity less than 4 fps. Also, shear stress calculations have 
been added to Section 6.4 of Appendix G to demonstrate that the synthetic/vegetated 
lined channels are stable. 

17c. The ditch data sheets in Module 11 and Sections 6.1 and 6.3 of Appendix G have been 
revised to include watershed slopes for all channels as requested. 

17d. The correct watershed slopes for Channels A-I through A-38 have been added to the 
ditch data sheets in Module 11 and Section 6.3 of Appendix G. 
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I7e. The correct watershed slopes for Channels B-1 through B-I2 have been added to the 
ditch data sheets in Module 11 and Section 6.3 of Appendix G. 

I7f. The correct watershed slopes for Type D Channels have been added to the ditch data 
sheets in Module 11 and Section 6.3 of Appendix G. 

I7g. Channels T37 through T43 and Channel T45 through T47 have been revised to a 10-year 
design stonn as requested. Module 11, Section 6.1 of Appendix G, and Drawing 36 have 
been revised to reflect the changes. Note that Channel T44 was already designed for a 
IOO-year stonn and was therefore not revised as requested. 

17h. The ditch data sheets in Module 11 and Sections 6.1 and 6.3 of Appendix G have been 
revised to include filter point designations (FP220) as requested. This designation is 
consistent with values provided by the manufacturer. 

Module 13 

18a. Drawing No. 30A has been revised to include a note addressing how the pond will be 
dewatered and sediment will be removed (to an approved CRDA). 

18b. Erosion and sedimentation controls for the sedimentation pond abandonment plan 
(Drawing 30A) have been revised to include sediment traps and collections channels. 
Fonn Il.IA and Section 6.1 of Design Report Appendix G have been revised to include 
the channels. Module II.Ia has been revised to reference Drawing 30A for pond 
reclamation controls. A new sediment trap data sheet has been added to Section 6.5 of 
AppendixG. 

I8c. Drawing No. 30A has been revised to indicate that R-4 riprap will be grouted. 

18d. Drawing No. 30A has been revised to indicate that Haul Road 26 will be reclaimed. Haul 
Road 27 will remain to provide access to the top of the disposal area for maintenance. 
Also, Channel D2, Channel C3, and Culvert PC2 must remain to safely convey runoff to 
the bottom of the disposal facility. 

18e. Drawing No. 30A has been revised to completely remove embankments for both the 
upper and lower chambers of the sedimentation pond. The grading has been revised to be 
as close to approximate original ground as possible using the material available from the 
embankment and haul road removal. Restoration of the entire area to approximate 
original ground would require thousands (>75,000) of cubic yards of fill material from an 
off-site borrow source. 

18f. Drawing No. 30A has been revised to require channel lining materials to be removed 
prior to fill placement as requested. 

Module 15 

19. Proof of publication of the Fletcher Run variance request is attached as requested. 

20a. The executive summary has been revised to be consistent with item 47.j. of the previous 
response letter describing the benchmarks for success. 

Page 3 of8 



20b. It has been indicated that mitigation will be conducted within the affected watershed to 
the greatest extent possible. 

20c. Any language concerning the seeding and restoration work to be performed on the refuse 
disposal site has been removed. All seeding of warm season grasses will occur on farms 
that are within the affected watershed to the greatest extent possible. 

20d. Altering of the text has taken place so that vegetation monitoring is consistent throughout 
the document. Because the stream mitigation plan is not including work on the refuse 
site as part of its scope of activity, statements have not been included to the compliance 
with §90.159. 

20e. The grass mixes that Mr. Taracido, of the University of California will provide for 
Consol, will be determined according to the site needs (e.g., wildlife use only or 
agricultural and wildlife use) and will be applied within the affected watershed to the 
greatest extent possible. 

Module 18.5 and Specification Section 16.0 have been revised as required to comply with 
the standards specified in Chapter 90.159 for percent of ground cover for final 
reclamation. Refer to revised replacement pages 18-8 and 18-9 of Module 18 and page 
16-3 of the technical specifications. 

Module 18.5.c and Specification Section 16.2.4.2 have been revised to include the 
suggested seed mixture for relatively flat areas of the coal refuse disposal areas. Refer to 
revise replacement pages 18-7 of Module 18 and 16-3 of the Technical Specifications. 

21. Consol proposes to create a minimum of 1.37 acres of palustrine shrub and herbaceous 
wetlands at the Rocky Run B Mitigation area, to offset the proposed loss of 1.3 7 acre of 
similar wetlands during construction of the Bailey Mine Refuse Areas No.3 and No.4. 
The proposed wetland creation will satisfy the I: 1 wetland replacement requirement 
specified previously in comment 48.d of the Department's July 24,2002 comment letter. 
The wetland replacement area will consist of grading non-wetland pasture along Rocky 
Run to wetland elevations and re-vegetating the area with wetland herbs, forbs, and 
shrubs. Please fmd enclosed a detailed mitigation plan entitled "Wetland Mitigation Plan 
for Bailey Mine Refuse Areas No.3 and No.4" and dated April 7, 2003. 

22. In addition to streambank fencing, trees and other native plants along selected reaches of 
the fences riparian corridors will be planted. Species selected will be consistent with 
those found in southwestern Pennsylvania. 

23. Additional macro invertebrate metrics have been added to the document. 

24. Every attempt will be made to perform mitigation work in the same watershed as the 
refuse disposal site. 

Module 18 

25a. Section 18.I.e.ll has been revised to indicate that the sedimentation pond will be 
removed in accordance with the Sedimentation Pond Abandonment Plan. 

Page 4 of8 



· . 

2Sb. Drawing Nos. II and 12, and Exhibit IS.I have been revised to include a note that all 
roadways not used for pennanent access and maintenance will be reclaimed prior to final 
abandonment. 

A Post Mining Road Maintenance Plan has been prepared for inclusion in the pennit 
application as Attachment IS.4.d. Module Sections IS.4.c and IS.4.d have been revised 
to reference this plan. 

Module IS.S.c and Specification Section 16.0 have been revised as requested. See 
Comment Response No. 20e. 

Module 19 

Modules 19.1 and 19.2 have been revised to address the bonding costs. A bonding cost estimate 
and a supporting site plan are included as Attachment 19.1. 

MisceUaneous 

26. The three saddle dam drain outlets (SD-B, SD-C and SD-D) have been added to the 
Section 8.6 Hydrologic Monitoring Plan. The locations of these points are shown on 
Exhibit S.2A. 

27. Module 13.I.b has been revised as requested. 

2S. No response necessruy. 

Note: Module 21.7.e has been revised to correctly report the lowest factor of safety for seismic 
cases as 1.2S rather than 1.29. 

Drawings - Miscellaneous 

29. A drain inlet detail and additional construction requirements have been added to Drawing 
32 to address the issue of sediment entering the drains. 

Drawing No.2 

30. The Fletcher Run barrier and variance areas have been added to Drawing No.2. 

Drawing No.3 and No. 38 

31. The runoff collection sump and associated collection channels have been revised and are 
presented on Drawing ISA. A construction sequence for the sump construction also has 
been included on Drawing ISA. All sump activities are located within the confines of the 
collection channels. The sump and channel layout has been revised on other Drawings as 
necessruy. 

32. Channels TSO and TSI have been added to the sump area and are located above all 
affected areas. As shown on Drawing ISA, rock protection is provided at the outlet into 
the existing drainageway to protect against erosion. Form lI.IA has been revised to 
include these new channels. 
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33. The headwaters of Fletcher Run has been added to the plan drawings as requested. The 
proposed activities are a minimum of 20-feet away from Fletcher Run. 

34. As shown on Drawing 15A, the spillway has been revised so that it is constructed in 
original ground. 

Drawing No.8 

35. As shown on Drawing 15A Culvert TC23 has been added to allow access for sump 
maintenance. Also, Culvert TC22 has been relocated to allow Channel T 46 to pass 
beneath the conveyor access road. 

Drawing No.9 

36. We maintain our position that additional lateral drains are not needed in Area No.4 to 
control head buildup over the liner. Calculations attached to our October 31, 2002 
comment response letter and incorporated into Appendix G Section 8.4 of the Design 
Report, demonstrate that head buildup within the 375 foot high pile will not exceed 4 feet 
assuming worst case conditions (i.e., no leakage through the liner). Since the target 
penneability for the liner is 5xl0-5 cm/sec, this assumption is very conservative and head 
buildup is likely to be considerably less than 4 feet. Furthennore, the 4 feet of head 
buildup, if it were to occur, would not cause adverse impacts to the adjacent high quality 
watershed (HQW). Attached calculations, which have been incorporated into Appendix 
G Section 8.4 of the Design Report, show that specific discharge through the ridge to the 
adjacent HQW under 4 feet of leachate head is less than specific discharge through the 
facility liner assuming the drains are 100% effective and no head build-up occurs. This 
specific discharge comparison shows that the ridge will be more effective than the liner 
system at reducing migration of seepage. The calculations also show that it will take 48 
years for seepage from Area No.4 to reach the HQW. Area No.4 will be capped in less 
than half that time which will limit infiltration into the refuse. Also note that calculations 
of seepage through the ridge have neglected the presence of the liner, and the fact that the 
HQW is not down-dip relative to the proposed disposal area. In addition, the calculations 
have been based conservatively on penneability values detennined for bedrock within the 
undennined section of Area No.3 and bedrock within Area No.4 is not undennined. 

Drawing No. 12 

37. The runoff collection sump was not shown on Drawing No. 12 since this drawing depicts 
final site conditions after the conveyor and sump have been removed. However, Drawing 
No 12 has been revised to include the sump as requested. 

Drawing No. 15 

38. See response for Comment 15c. 

Drawing Nos. 24-26 and 39 

39. The soil dikes have been modified and additional construction requirements have been 
added as requested. 
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Drawing No. 32 

40. The requirement to monitor the rock drain outlet valves has been added to Sections 3.5 
and 4.1 of the Operations and Maintenance Manual (Appendix C). 

Drawing No. 3S 

41. Notes have been added to the Channel Type A, B, and C details on Drawing 35 to specify 
which channels must be constructed in original ground. 

42. The Channel Type D and E details on Drawing 35 have been revised to show the coal 
refuse fill and to indicate that the channels must be constructed in original ground. 

Drawing No. 36 

43. The synthetic mat liner detail on Drawing 36 has been revised to include additional 
installation requirements. 

Drawing Nos. 37 and 38 

44. As shown on Drawing 15A, the spillway has been revised so that it is constructed in 
original ground. A cutoff is provided at the spillway entrance to prevent discharge under 
the spillway lining. 

45. The manhole has been deleted. The borehole casing will be extended incrementally to 
facilitate coal refuse placement and the pump motor will be moved to the top of the 
casing as it is extended. Drawing 38 has been revised to reflect this change. Also 
Technical Specification Section 14, Modules 10.3 and 10.6, and report page 4-30 have 
been revised to remove the manhole. 

Drawing Nos. 41- SS 

46. The grading plans on Drawings 46 and 48 have been revised so that surface runoff is 
directed away from the embankment faces. Notes have also been added where 
appropriate on several drawings that state the Contractor shall place coarse refuse in a 
manner to promote drainage away from the embankment outslope. 

47. The sequencing on Drawings 41-45 has been revised to include removal of temporary 
culverts and channels. 

48. Drawings 41-55 show channels being constructed prior to or concurrent with 
embankment development. 

49. Drawing 50 has been revised to show the Area No.3 embankment being covered as it is 
completed. In addition, a note has been added to Drawing 51 stating that the outer slopes 
shall be covered and vegetated as work progresses. 

Drawing No. 41 

50. Drawings 41 and 42 have been revised to show development of the stockpile areas. 
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Drawing No. 42 

51. Drawing 51 has been revised to include Channels T12, T13, T44 and D3 as requested. 

Page S ofS 



· , 

aker 
Engineering & Energy 

May 1, 2003 

Mr. Dennis R. Dickey, P.E. 
Pennsylvania Department of Environmental Protection 
Division of Dam Safety 
Rachel Carson State Office Building 
P.O. Box 8554 
Harrisburg, PA 17105-8554 

Re: Consol Pennsylvania Coal Company 
Bailey Mine Area No.3 Slurry Dam 
Richhill Township, Greene County 
DEP File No. D30-055 
Technical Review No. 1 

Dear Mr. Dickey: 

Michael Baker Jr., Inc 
A Unit of Michael Baker Corporation 

Airside Business Park 
100 Airside Drive 
Moon Township, PA 15108 

412-269-6300 
FAX 412-375-3986 

Enclosed are thiee copies of responses to your February 13, 2003 comments on the subject dam permit 
application. Also enclosed are three copies of revision pages/drawings resulting from responses to your 
comments as well as comments by other review agencies. One copy includes my embossed seal on the first 
page of the replacement drawings and specifications as requested. 

Please feel free to call me at (724) 269-6022 or Jonathan Pachter of CON SOL at (412) 831-4679 if you 
have any questions or comments or require additional information. 

Sincerely, 

M chele Stewart, P .E. 
En ineering Manager 

cc: Jonathan M. Pachter, Consol Pennsylvania Coal Company -letter & comment response only 
Edward Suter, Consol Pennsylvania Coal Company - 2 copies, letter & comment response only 
Joseph Szunyog, P ADEP District Mining Operations - 4 copies, letter 7 comment response only 
Cheryl McGill, Mine Safety and Health Administration - 3 copies, letter & comment response only 
Albert H. Rogalla, U.S. Army Corps of Engineers -letter & comment response only 
William J. Hoffman, U. S. EPA, Region ill -letter & comment response only 
David Densmore, U.S. Fish & Wildlife Service -letter & comment response only 



Consol Pennsylvania Coal Company 
Bailey Coal Refuse Disposal Area Nos. 3 and 4 

Dam Permit Application: DEP File No. D30-0~5, 056, 057, 058, & 059 

Response to P ADEP Dam Safety February 13, 2003 Comments 

1. Responses to comments provided by Gannett Fleming are included with this document. 

2. No response necessary 

3. No response necessary 

4. The sunny day breach analyses, and changes to the EAP, if necessary, will be submitted 
under separate cover. 

5. CPCC understands that the dam permit application will not be complete and cannot be 
published in the Bulletin until proof of fmancial responsibility is provided. CPCC also 
understands that permit issuance will be delayed for the required thirty day public 
comment period after publication in the Bulletin begins. Proof of financial responsibility 
will be provided under separate cover at the end of the permit review process. 

6. See response to Comment No.5. 

7. No response necessary 

8. No response necessary 

9. The wetland and stream mitigation plans have been revised to address comments 
provided by the U.S. Anny Corps of Engineers as well as comments provided by PADEP 
McMurray District Mining Office dated July 24,2002 and February 21,2003. The 
revised plans are attached. 

PLAN REVIEW 

10. Drawing No.2 has been revised to include the serial number for the preliminary call to 
the Pennsylvania One Call System. 

11. The downstream and upstream slopes of the main dam are 2.5H: 1 V and 3H: 1 V, 
respectively. Drawing 13 has been revised to indicate proposed slopes. 

12. Drawing Nos. 24, 25, and 26 have been revised to include the top of dam elevations as 
requested. 

13. The rock drain is not essential to insure the stability of the dam. It is provided to satisfy 
the requirement to preserve the original stream water flow. If it clogs, there will be no 
adverse impact on the dam. If it deteriorates or fails there is potential for migration of the 
fine sand into the rock core which could produce a seepage path and zone of low density 
in the dam. This is why a Class 1 geotextile was specified (which is much stronger than 
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the old class A geotextile). Given that the life of the structure as a dam is only 15 years, 
deterioration of the geotextile is not a concern since geotextiles have a proven service life 
that exceeds this. 

SPECIFICATION REVIEW 

14. Specification Section 12.0 has been revised to require compaction with a mechanical 
tamper adjacent to the decant pipe. 

GEOTECHNICAL COMMENTS BY GANNEIT FLEMING Dated 12-20-02 

1. The slurry was not included in the stability analysis for the following reasons: 

Case 

1.1 It is consistent with the assumption of no upstream clogging by the slurry when 
computing the phreatic surface as required in MSHA Procedure Instruction Letter 
(PIL) I91-ll-3. The assumption behind this requirement is that the worst case for 
stability would be the case of a phreatic surface developed if the design storm 
event occurs prior to filling with slurry. 

1.2 Review of the location of the critical failure surface in all of the downstream 
analyses indicated that the critical failure surface rarely breached the crest of the 
dam where it would encounter the slurry if present. Thus, the increase in unit 
weight from 62.4 (water) to 80 pcf(slurry) is not likely to cause a change in the 
computed factor of safety. To verify this, the tallest section on the main dam 
(Section A-A as discussed in the response to comment 6 below) was analyzed 
including the slurry. 

The following factors of safety were computed: 

Sliding Block Failure Circular Failure 
Static Seismic Static Seismic 

Section A-A Station 20+ 15, 1.84 1.50 1.75 1.49 
Full Pool, Downstream, Slurry 
not considered 
Section A-A Station 20+ 15, 1.82 -- 1.75 --
Full Pool, Downstream, Slurry 
considered 

As can be seen from the above comparison, including the slurry results in little or 
no reduction in the factor of safety. The results of these analyses have been 
added to the report. 

1.3 Ignoring the slurry is definitely more conservative for the upstream cases. 

2. The comment appears to be in error. The current edition ofPADOT Publication 408 
show the maximum percent passing the #P200 sieve for Bituminous concrete sand, Type 
B, #2; is 5%. This would yield a minimum DIO size of about 0.09mm. Hazen's equation 
can be used to estimate the permeability of this material and yields a permeability greater 
than lxl0-3 cm/sec. Even if the maximum percent passing the #200 sieve is 10%, the 
resulting minimum D10 would be 0.074 mm and Hazen's equation would still give a 
permeability greater than lxl0-3 cm/sec. Since this material is being used as a drain 
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filter, using k.=lxl0-3 cm/sec is conservative. Computations of permeability based on 
Hazen's equation and other references appear on page 8-10 of the calculations. 

3. A ratio of9:1 was used per MSHA guidance (this reference is in PIL 191-11-3, page 3). 
The cited reference indicates that MSHA has studied the guidance of various agencies 
and concluded that a ratio of 9: 1 is reasonable. The particular reference is reproduced 
below. 

"It is well documented that compacted embankments usually demonstrate a 
coefficient of permeability in the horizontal direction which is greater than the 
coefficient of permeability in the vertical direction. A term called "permeability 
ratio" is commonly used to express the horizontal coefficient of permeability to 
the vertical coefficient of permeability. The available literature shows a wide 
range of permeability ratios, from less than 1 to over 100, for earthen 
embankments. MSHA has examined the guidelines of other recognized agencies 
experienced in dam design and construction, most notably the Corps of Engineers 
(Reference 8) and the Bureau of Reclamation (Reference 3) and other 
permeability ratios, and has concluded that all embankment darns should be 
designed assuming a minimum permeability ratio of 9. Although the published 
information supports this ratio, lower permeability ratios may be allowed 
provided they are adequately substantiated and documented" 

The two references cited in this paragraph are: 

Reference 3: Bureau of Reclamation, Chapter 8 Seepage Analysis and 
Control, U.S. Department of the Interior, Engineering and Research 
Center, Design Standards No. 13, Embankment Dams, 1987. 

Reference 8: Corps of Engineers, Recommended Guidelines for Safety 
Inspection of Dams. Appendix D, U. S. Department of the Army, 
Guidelines issued pursuant to the National Darn Inspection Act, Public 
Law 92-367 

While Baker agrees that use of a permeability ratio of 9 is not a "conservative" 
assumption, we also feel it is not unreasonably unconservative. Given the other 
conservative assumptions in the seepage design; specifically, the assumption of no 
upstream choking by coal fines, full saturation by water to the minimum freeboard, 
internal drain capacity 10 times expected flow, etc.; we feel the overall drain design is 
conservative and prudent. 

4. The location of the phreatic surface in the embankment does not depend on the actual 
value of permeability used since upstream clogging by fmes was not accounted for in the 
analysis. It does depend on the ratio of horizontal to vertical permeability which was 
assumed at 9: 1. Any value of permeability could have been used and the results would 
be the same. The quantity of seepage entering the drainage system is directly 
proportional to the value of permeability used, thus when the drainage system was 
designed, the discharge determined in the seepage analysis was multiplied by the ratio of 
what was used in the seepage analysis to the actual permeability to arrive at the correct 
discharge. No change to the seepage analyses or stability analyses are required. 
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5. A rapid drawdown analysis was performed starting on page 7-1560 of the calculations. It 
can be seen from this analysis that the worst case for rapid drawdown is stage I where the 
pool is lowered 16.3' in 253 hours. Analysis of the phreatic surface developed during 
filling and draining during the design storm indicates that the maximum excess head 
(head above the water level in the pool) that could develop is less than 2'. This small 
excess head will not significantly impact the stability thus a specific rapid drawdown 
stability analysis was not performed. Discussion of this analysis is provided in the last 
paragraph of section 4.9.4.2 of the design report. No additional changes were made. 

6. Section A-A (located at about station 20+15 is only about 105' away from the section 
analyzed at station 19+ 1 O. The geometry of both sections are nearly identical except that 
section A-A has a slightly higher positive slope on the liner material. Additional stability 
analyses were performed to verify that Section A-A also has an acceptable factor of 
safety. The results are summarized below and are compared to the original stability 
analysis at station 19+ 10. 

Case Sliding Block Failure Circular Failure 
Static Seismic Static Seismic 

Section A-A Station 20+ 15, 1.84 1.50 1.75 1.49 
Full Pool, Downstream, Slurry 
not considered 
Original analysis at Station 1.94 1.60 1.81 1.54 
19+ 10, Full Pool, 
Downstream, Slurry not 
considered 

As can be seen, Section A-A has slightly lower factors of safety than the original analysis 
but the factors of safety are still acceptable since this is not the section with the lowest 
factor of safety. The results of these analyses have been added to the report. 

7. The critical case should be with a fully developed stonn pool phreatic surface. When the 
cover is in place the phreatic surface will be much lower or non-existent thus this is not 
expected to be the critical case. Given that the coarse coal refuse is a non-cohesive 
material, increasing the height of the slope will not significantly change the factor of 
safety. While it does increase the driving force, it also increases the resisting force due to 
more normal weight on the failure surface. To verify this, additional stability analyses 
were run at the Main Dam (section A-A) and at Saddle Dam C (which demonstrated the 
lowest factor of safety for the saddle dams). For the main dam, the phreatic surface was 
recomputed to what would develop if the design flood occurred shortly after the initial 
pushout of fmal cover material was commenced. This provides the worst possible 
combination of cover material weight and developed phreatic surface. For Saddle Dam C 
the phreatic surface used accounts for the presence of the HDPE liner in the dam which 
will restrict flow on the upstream side of the dam and result in a maximum head equal to 
the maximum storm pool. The phreatic surface on the downstream side of the dam 
represents a conservative assumption of the surface that would develop if there are leaks 
in the liner. The results of these analyses are presented below. 
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Case Sliding Block Failure Circular Failure 
Static Seismic Static Seismic 

Section A-A Station 20+ 15, 2.14 1.74 1.97 1 1.66 1 

Full Pool, Downstream, with 
final cover at initial pushout 
Saddle Dam C Station 4+20, 1.57 1.37 1.53 2 1.34 2 

full pool, Downstream, Final 
cover fully developed, 
NOTES: 
1 Failure through crest forced. 
2Nominal cohesion added to embankment material to limit surface slump failures 

These analyses show that for the main dam, the final cover condition is not the worst 
case. In fact, circular failures had to be forced to cut through the cover material since the 
critical failure surface was located downstream of the crest. 

For Saddle Dam C the critical failure surfaces did not extend to the top of the cover 
material. This is because the cover material has a higher strength and is at a flatter slope 
than the underlying embankment. 

The results of these additional analyses have been added to the report. 

8. Comment 61c ofPADEP McMurray District Mining Office July 24 2002 comments 
addressed the issue of non structural fill in the embankment. Additional analyses were 
performed and included in our October 31, 2002 responses to those comments. Revised 
pages and additional calculations (Section 7.10 of Appendix G) were subsequently 
transmitted to PADEP Division of Dam Safety as well as the McMurray District Mining 
Office. Refer to the revised submission for discussion of this issue. 

Section C-C as shown on drawing 14 is skew to the coal refuse area outslope (See 
Drawing II) and therefore would not represent the critical condition. The stability of the 
embankment was analyzed at the 2 most critical sections that are perpendicular to the 
embankment outslope. These are identified in the calculations and report as Section A-A 
and D-D. Section A-A is taken through the tallest outslope on the left abutment (looking 
downstream). Section D-D is taken through the main outs lope starting at the toe of the 
facility and perpendicular to the outslope. It is noted that Section D-D has a large 
positive slope on the liner material since it climbs the wall of the valley. A drawing 
showing the location of stability sections A-A and D-D has been added to Section 7.7 and 
Section 7.10 of Appendix G to clarify this issue. Subsequent to analysis of Section A-A, 
the total height of the pile was reduced to comply with other issues, thus, the stability 
analysis section will not match the finished grade contours shown on this drawing. 
However, since the outslope, subsurface conditions, and water conditions all remain the 
same as in the analyzed section, the factors of safety computed will be conservative. 
Thus, this analysis was not redone to reflect the lowered maximum pile elevation. 

9. The section at Station 26+65 (stability section Ll) was selected as representative of 
typical conditions on the south abutment. The construction sections were taken at Station 
25+00 and Station 27+50. The rapidly changing conditions between these two stations is 
responsible for the difference observed between the construction sections and the stability 
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section. The stability section suitably depicts the actual conditions at Station 26+65 
between the two construction sections. 

10. We investigated and could not fmd any discrepancy. The crest in stability analysis 
Section 4a (11+50) Stage 3 beginning on page 7-965 of the calculations is 50' feet wide 
as shown on the design cross sections on Sheet 23 of the drawings. The reviewer may 
have been mislead since these particular stability sections were plotted at a different scale 
than the other stability sections so the crest appears to be much wider than the other 
sections. 

11. The cross section with the lowest factor of safety, Station 9+30 Stage 3, was analyzed for 
the end of construction case with no supporting slurry or water on the inside face. The 
results of this analysis are presented below and have been included in the report. 

Case Sliding Block Failure Circular Failure 
Static Seismic Static Seismic 

Saddle Dam A, Station 9+30, 1.81 1.54 1.57 1.34 
Stage 3, End of Construction 
with no slurry or pool, Inside 
Face 

As can be seen from the above results, acceptable factors of safety are maintained for this 
case. 

12. The factors of safety were misreported in the report. The correct values are shown below 
and this correction was made to the report. 

Factor of Safety 
Cross- Sliding Block Failure Circular Failure 

Sections Static Seismic Static Seismic 
Stage 3 
11+50 2.38 2.01 1.95 1.63 
9+62 2.21 1.86 1.95 1.54 
9+30 ~2.26 -HG 1.89 -hn 1.77 . t43- 1.47 
5+78 ~2.97 -h56 2.38 ~2.02 iH31.56 
2+28 3.08 2.61 2.03 1.73 

13. The noted differences between the phreatic surface used for the upstream analyses and 
the downstream analyses are a result of the effects of the HDPE liner placed within the 
embankment. This liner restricts flow through the embankment thus the upstream 
analyses used a phreatic surface that assumes full saturation of the upstream materials. If 
the liner is 100% impermeable, there would be no phreatic surface on the downstream 
side of these dams. However, a phreatic surface assuming that some leakage occurs 
through the liner was conservatively used for the downstream analyses. Use of a higher 
phreatic surface on the downstream analyses is not warranted due to the presence of the 
HDPE liner in the embankment. The higher phreatic surface on the upstream side of the 
HDPE liner was not included in the stability analyses for the downstream failures 
because the critical failure surfaces were all well downstream of the HDPE liner. To 
verify that the additional horizontal force that would be imposed by a higher upstream 
phreatic surface does not result in a more critical failure surface, the downstream analyses 
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for Saddle Dam C were redone with a phreatic surface that is coincident with the 
maximum storm pool upstream of the liner and drops to the previously calculated 
phreatic surface downstream of the liner. The result of these analyses showed no change 
in the location of the critical failure surface or factor of safety. The results of the have 
been incorporated into the report. 

The specified liner is a textured liner that maximizes the interface friction of embankment 
on the liner. This will minimize the potential for block type failures at the liner 
embankment interface. In addition, the geometry of the embankment was designed to 
place the liner in the center of the embankment well away from the upstream toe to 
prevent block type failures. To show this, the saddle dam with the lowest upstream factor 
of safety (Saddle Dam D, Station 2+40, Stage 3) was analyzed without the supporting 
effect of the pool. The phreatic surface was assumed to be at the original ground line 
which conservatively represents the end of construction condition. An additional analysis 
in which rain water is assumed to have been trapped between the liner and the 
embankment thus resulting in full hydrostatic pressure at the interface was also 
investigated. The results of these analyses are provided below and have been 
incorporated into the report. 

Factor of Safety 
Cross- Sliding Block Failure Circular Failure 

Sections Static Seismic Static Seismic 
Saddle D, Station 1.65 1.40 -- --

2+40, Stage 3, 
End of 

Construction, 
Water table 
assumed at 

original ground 
line 

Saddle D, 1.55 -- -- --
Station 2+40, 
Stage 3, End of 
Construction, 
Full water 
pressure 
assumed at liner/ 
soil interface 

These results indicate that even under the worst case conditions, acceptable factors of 
safety are obtained. 

14. Taking tests on a grid system is not practical since material placement locations may vary 
with operational constraints. For example, if a pre-established grid system is used, it 
would be possible to place an entire days worth of fill without ever having to take a test if 
none of the fill was placed at one of the grid points. In order to address the reviewers 
concern regarding ensuring uniformity of compaction, the following text has been added 
to the referenced sections. 
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"Select locations for compaction tests that are representative of the material placed. 
Record the location and elevation of each compaction test. Review the locations to 
insure that tests are uniformly distributed through the embankment." 

15. Taking tests on a grid system is not practical since material placement locations may vary 
with operational constraints. For example, if a pre-established grid system is used, it 
would be possible to place an entire days worth of fill without ever having to take a test if 
none of the fill was placed at one of the pre-established grid points. In order to address 
the reviewers concern regarding insuring uniformity of compaction, the following text 
has been added to the section 7.3.6. 

"Select locations for compaction tests that are representative of the material placed. 
Record the location and elevation of each compaction test. Review the locations to 
insure that tests are uniformly distributed through the embankment." 

16. To clarify this issue, the following has been added to section 10.3.10 of the 
specifications. 

"Compact material immediately adjacent to pipes and in other confined areas in 
accordance with section 5.5.4.1.6." 

And the following has been added to section 5.5.4.1.6: 

"Reduce the lift thickness to 4 inches when using hand compaction equipment." 

17. This section refers to testing of potential borrow materials prior to excavation. The 
testing frequency had already been changed to one per acre in response to previous 
comments. 

18. The last sentence of section 15.2.1 has been deleted. This leaves the requirements in 
section 15.3 .1.4 as the correct requirements. The moisture limits are different for areas 
beneath impounding structures since placement at high moisture contents will reduce the 
compacted strength of the liner material. Strength of this material is critical to insuring 
stability of the impounding structure. The moisture limits for liner materials outside the 
limits of impounding structures is relaxed since these materials do not impact the stability 
of the impounding structure. However, they still must support themselves on the slopes 
of the valley walls so the lower limit is maintained at -2%. Requiring wet placement of 
the liner material may result in slippage of the liner on steep slopes. Experience with 
similar soils on nearby sites has indicated that the required permeability can be obtained 
at lower moisture contents allowed by this specification. 

19. The subject section has been modified to read: 

"ASTM D2922, D1556 (density) ASTM D22l6, D3017 (water content)" 

for both Area #3 and #4 liner and Sedimentation Pond liner. 
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20. The following text has been added to the beginning of section 17.3.3: 

"Verify proper operation of piezometers before installation. Replace or repair 
piezometers that do not read zero prior to installation. Record an initial reading after the 
piezometer has been placed in the trench and the initial lift of backfill has been placed." 

21. The piezometers are placed in coarse coal refuse material. If fine materials and bentonite 
are used to backfill the trench, they will not be compatible with the coarse refuse material 
and will migrate or disperse into the adjacent coarse refuse. This will leave a low density 
zone in the vicinity of the cable that will definitely become a conduit for seepage which is 
undesirable as noted. A double layer of heavy geotextile is detailed as a protective 
cushion material for the cables similar to what is done to protect HDPE liners in landfills 
from overlying aggregates. The geotextile will transport some quantity of water 
horizontally along it's length due to in-plane permeability, however, it is placed directly 
above the internal drain which should provide a seepage path with less resistance and 
intercept any significant amount of water transported by the geotextile before it reaches 
the downstream toe of the embankment. The piezometers should indicate if this is not the 
case. In order to address concerns with respect to compaction of coarse refuse against the 
vertical walls of a trench, the sides of the trench as shown on the detail in the drawings 
have been sloped back to a 1.5:1 slope. 

22. Baker believes that use of fine grained material would be detrimental in this case and 
requests consideration of the reasoning presented in the response to Comment 21. 

23. Even though an anchor trench is provided, the tensile strength of the liner material is not 
required to insure the stability of the upstream face (refer to stability analyses). This is 
because the soil zone on top of the liner is wide enough to be placed in horizontal lifts 
and has a flatter final slope than the liner itself. Thus the "buttressing" effect is sufficient 
to support the soil on top of th~ liner and no tension should develop. Also, since the 
embankment zone on top of the liner can be placed in horizontal lifts instead of being 
"pasted" on top of the liner as in conventional landfill construction, tension should not 
develop in the HDPE liner during construction. The anchor trench is provided merely to 
hold the top of the liner in place until the embankment zone is placed on top of it and 
does not contribute to the stability of the embankment. Thus, calculations to verify 
capacity of the anchor trench and strength of the liner material are not warranted. 
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aker 
Engineering" Energy 

May 1, 2003 

Ms. Cheryl McGill 
District Manager - Coal Mine Safety and Health District 2 
U. S. Department of Labor 
Mine Safety and Health Administration 
New Stanton Office 
RR1, Box 736 
Hunker, PA 15639 

Re: Consol Pennsylvania Coal Company 
Bailey Central Mine Complex 
Slurry Impoundment lD. No 1211PA200107-08 
Sedimentation Impoundment I.D. No 1211PA200107-09 
Refuse Pile lD. No 1211PA200107-10 

Dear Ms. McGill: 

Michael Baker Jr., Inc 
A Unn of Michael Baker Corporation 

Airside Business Park 
100 Airside Drive 
Moon Township, PA 15108 

412-269-6300 
FAX 412-375-3986 

Enclosed are three copies of responses to your March 27, 2003 comments on Consol Pennsylvania Coal 
Company's request for approval for the subject proposed disposal facilities. Also enclosed are three 
copies of Design Report revision pages/drawings resulting from responses to your comments as well as 
comments by other review agencies. 

Please feel free to call me at (724) 269-6022 or Jonathan Pachter of CONSOL at (412) 831-4679 if you 
have any questions or comments or require additional information. 

Sincerely, 

cc: Jonathan M. Pachter, Consol Pennsylvania Coal Company -letter & comment response only 
Edward Suter, Consol Pennsylvania Coal Company - 2 copies, letter & comment response only 
Dennis R. Dickey, Division of Dam Safety - 3 copies, letter & comment response only 
Joseph Szunyog, PADEP District Mining Operations - 4 copies, letter & comment response only 
Albert H. Rogalla, U.S. Army Corps of Engineers -letter & comment response only 
William J. Hoffman, U. S. EPA, Region ill -letter & comment response only 
David Densmore, U.S. Fish & Wildlife Service -letter & comment response only 



Consol Pennsylvania Coal Company 
Bailey Coal Refuse Disposal Area Nos. 3 and 4 

Request for MSHA Approval 

Slurry Impoundment I.D. No 1211P A200 1 07·08 
Sedimentation Impoundment I.D. No 1211P A200107·09 

Refuse Pile I.D. No 1211PA200107·10 

Response to MSHA March 27, 2003 Comments 

1. Attached for inclusion in Appendix F of the Design Report is Drawing F -1 showing 
underground mine workings below the proposed disposal areas. Page 2-3 of the Design 
Report has been revised to reference this map. 

2. Section 3.1 of the Operation and Maintenance Manual provides for piezometer data and 
slurry pond levels to be plotted and reviewed relative to the maximum allowable 
piezometric surface elevations presented on Sheet 32 of the facility design drawings. 
Section 3.1 of the O&M Manual has been revised to note that the data is to be plotted on 
facility cross sections and that the elevation(s) of any seepage on the embankment face is 
to be plotted and considered as well. Severe precipitation events will be reflected by the 
reservoir level data. 

3. Section 7.3.6 of the Technical Specifications has been revised to require field density 
tests at a rate of one test per 200 cubic yards of backfill in trenches or around structures to 
comply with MSHA Handbook Number PHS9-V-4 and MSHA PIL No. 190-11-7. The 
testing rate for overall coarse coal refuse embankment construction has been maintained 
at one test per 5,000 cubic yards of structural fill with at least one test per lift. This is the 
testing rate that is being followed for development of the existing Bailey slurry 
impoundment and coarse coal refuse pile (Area Nos. 1 and 2). epee has developed an 
extensive database of compaction test results from development of these disposal 
facilities. The field density testing program being implemented by epee includes over 
IS years of data demonstrating the adequacy of epee's coarse coal refuse placement and 
compaction procedures. The test results are submitted to MSHA quarterly. The data 
show that the required degree of compaction has been consistently achieved, and these 
same placement/compaction techniques will be followed for development of Area Nos. 3 
and 4. Publications by the U. S. Department of the Interior, i.e., Design of Small Dams, 
and Earth Manual, suggest a testing frequency of one test for every 10,000 cubic yards of 
material placed for pervious fill used in earth dam construction after placement 
procedures have been proven to be satisfactory. The proposed testing frequency is more 
conservative than this suggested frequency. 

Revised Section 7.3.6 proposes a moisture density testing frequency of one test per 100 
field density tests. This testing frequency will result in one test per month. epee's 
experience with development of Area Nos. 1 and 2 facilities indicates that this testing 
frequency will be sufficient to detect long tenn variations in coal refuse compaction 
properties. 
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4a. The potential for additional settlement/differential settlement resulting from embankment 
construction over the mined area/undisturbed area interface was addressed and presented 
in Section 4.9.6 of the Design Report. As indicated in the report, maximum surface 
strains that would have been produced by initial collapse of the longwall panel were used 
for the strain impact evaluation. The maximum horizontal tensile strain that was 
calculated occurs in the vicinity of the mine/undisturbed area interface. Additional 
surface strain due to pillar collapse or compression of the gob from increased overburden 
pressure (embankment construction) must be much less than that calculated for the 
complete subsidence as indicated in the report; therefore, the analysis that was presented 
is conservative. 

4b. A map of the Bailey Mine workings, Drawing F-2, is attached for inclusion in Appendix 
F of the Design Report. 

4c. Coal seam contours are presented on Drawing F -2. That drawing also delineates active 
and abandoned workings of the Bailey Mine. 

4d. Locations of sealed entries for the Bailey Mine are presented on Drawing F-2. Note that 
no "entries" or underground areas of Bailey Mine are sealed. Some De-Gas borehole 
openings have been sealed as shown on the larger scale drawing, Drawing F -1. 

5. Language has been added to Section 7.37 of the specifications requiring that new coarse 
coal refuse embankment be keyed into previous coarse coal refuse stages by benching. 
Baker does not feel that benching the coarse refuse into the abutment is necessary for the 
following reasons. 

1. All of the dams incorporate a continuous internal drain that extends up 
the abutments. This drain will intercept and safely discharge any 
seepage that occurs along the interface between the coarse coal refuse 
and the clay liner. 

2. Stepped construction could cut into the clay liner thereby reducing its 
effectiveness as a barrier to contamination. 

3. The abutments will be sloped at a minimum 2:1 slope thus as each lift 
is placed some mixing inevitably occurs as the lift is feathered out onto 
the liner. Compaction of this feathered edge will force coarse coal 
refuse into the top few inches of the clay liner material. 

4. Conceivable schemes to incorporate this benching into the design such 
as concurrent placement of liner and coarse coal refuse in horizontal 
lifts using zoned construction techniques or stepping of the liner, 
internal drains, cut off trench, and spring drains would likely make the 
construction so complicated that the probability of achieving the 
desired result is low. Further, it is likely that this complexity may 
result in gaps or breaks in the internal drain or liner, which would be 
detrimental to the performance of the dam. 

6. Refer to the response to Comment 16. 

7. Specification Section 5.3.2 has been revised to require the maximum particle size to 
conform with P ADOT Publication 408. 
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8. Drawing Nos. 17 through 21 have been revised to indicate that the 6-inch protective 
cover will be provided over soil liner at rock/spring drain locations. 

9. The #57 aggregate drains shown on Drawing No. 18 are internal drains that are specified 
in Specification Section 6.0. As indicated in Section 6.0, geotextile is to be installed 
below aggregate that is placed over soil liner material. The interface between the internal 
drain and the soil liner material will not see flow thus it does not mater if the geotextile 
clogs. This geotextile is provided to maintain separation between the internal drain and 
the liner soils only. Specification Section 4.0 addresses construction of rock and spring 
drains as indicated in Section 4.1.1. Page 4-3, Section 4.4.2.3 has been revised to clarify 
that the geotextile is for rock and spring drains. 

10. All i~ternal drains have been sized for a minimum factor of safety of 10 for flow through 
the drain. In most cases flow is assumed through the core of the drain only and the flow 
capacity of the graded filter is ignored which makes this conservative. The bituminous 
concrete sand is never used to transmit flow in a drain. It is used as a graded filter against 
the existing fine grained site soils only and must be as fine as it is to adequately retain 
those site soils and prevent clogging. Refer to filter compatibility calculations in section 
8 of Appendix G to the report. The gradation of coarse coal refuse used to determine it's 
compatibility with adjacent graded filters was based on samples of refuse collected from 
the existing disposal area. Samples of both fresh refuse and refuse that had been subject 
to heavy traffic were obtained in order to develop a realistic range of gradations to use in 
design. As demonstrated in the calculations presented in Section 8 of Appendix G, filter 
criteria as specified in NEH Chapter 26 are satisfied at all interfaces that are intended to 
collect seepage through the dam. 

11. Dimensions as assumed in the calculations are correct. The detail on Drawing 33 has 
been revised to more accurately reflect the calculations. 

12. A note has been added to Drawing 31 requiring gunite to be installed in cutoff trenches in 
accordance with Section 5.0 of the specifications. 

13. The manhole has been deleted from the design and from Specification Section 14.0. The 
borehole casing will be extended incrementally to facilitate coal refuse placement and the 
pump motor will be moved to the top of the casing as it is extended. 

14. Maximum allowable piezometric surface elevations for each piezometer are tabulated on 
Drawing No. 32. The maximum water surface elevations for each piezometer shown on 
Drawing No. 32 is based on the allowable maximum piezometric surface determined 
from the stability analysis as indicated on Page 4-25 of the Design Report. 

15. Drawing No. 14 has been modified to label Stage 2 as structural fill. 

16. A dam breach analysis of the sedimentation pond demonstrates that there would be no 
loss of life or serious property damage in the event of failure. This dam breach analysis, 
along with the corresponding inundation map, is provided in Attachment A. MSHA 
guidance document IRII09, "Design Guidelinesfor Coal Refuse Pile and Water, 
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Sediment, or Slurry Impoundments and Impounding Structures", states that a 100-year 
design stonn is acceptable for structures that would not cause loss of life or serious 
property damage in the event of failure. The inundation map clearly shows that no 
structures would be affected by a sedimentation pond failure. 

The sedimentation pond is located immediately upstream of a large railroad embankment 
(refer to Drawing 27). The top of the railroad embankment (elev. 1222) is approximately 
60 feet higher than the top of the sedimentation pond embankment (elev. 1162). A 96-
inch galvanized steel culvert conveys flows through the railroad embankment. Design 
drawings for the railroad and culvert are provided in Attachment B. The railroad 
embankment would severely restrict discharges downstream in the event of a 
sedimentation pond failure (i.e., peak discharges downstream are limited by the capacity 
of the railroad culvert). The dam breach analyses indicates that the peak elevation 
upstream of the railroad during a sedimentation pond failure is 1163.6, which is over 58 
feet below the top of embankment. 

Also note that the Pennsylvania Department of Environmental Protection (P ADEP) 
Division of Dam Safety has reviewed the attached dam breach analysis, and they concur 
that the sedimentation pond is a Hazard Potential Category 3 Dam (see P ADEP 
correspondence in Attachment C). PADEP's defInition for Hazard Potential Category 3 
is no loss of life expected and minimal economic loss (undeveloped or occasional 
structures with no signifIcant effect on public inconvenience) in the event of failure. 

Based on our analysis, site conditions, and applicable regulations, we believe that a 100-
year design stonn is justifIed and warranted for the sedimentation pond. 

17. Drawing No. 30 has been revised to eliminate the discrepancies. 

18. Drawing No. 30A has been revised as requested. 
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Pennsylvania Department of Environmental Protection 
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Bureau of Waterways Engineering 

Mr. Jonathan M. Pachter 
Consol Pennsylvania Coal Company 
1800 Washington Road 
Pittsburgh, P A 15241 

Re: Technical Review No. 2 
Bailey Mine Area No.3 Slurry Dam 
Richhill Township, Greene County 
DEP File No. D30-055 

Dear Mr. Pachter: 

Rachel Carson State Office Building 
P.O. Box 8554 

Harrisburg, PA 17105-8554 
June 19, 2003 

717-787-8568 ' 
717-772-0409 (FAX) 

We have completed the second technical review of your application seeking authorization to 
construct, operate and maintain the Bailey Mine Area No.3 Slurry Dam at Coal Refuse Disposal 
Facility No.3 at the Bailey Central Mine Complex. The proposed dam construction includes three 
stages of embankment construction and a final site layout or Closure Phase. We consider the following 
comments to be appropriate: . 

1. At our request, the Division's Geotechnical Consultant, Gannett Fleming, Inc., 
(Gannett Fleming) performed a second geotechnical review of this application. A 
letter :from Gannett Fleming dated June 11, 2003 indicated that their previous 
comments have been adequately addressed and that they have no further comments. 

2. The Emergency Action Plans (EAPs) submitted by Michael Baker for Saddle Dams 
A, B, C, and D with this Application were forwarded to our Monitoring and 
Compliance Section for 'processing. A Special Condition will be attached to the Dam 
Permit requiring approval of the EAPs by this office and the Pennsylvania Emergency 
Management Agency prior to the commencement of storage of slurry in the dam's 
first stage impoundment. 

3. Michael Baker has indicated that the "sunny day" breach analyses for the Main Dam 
and Saddle Dams A, B, C, and D win be submitted at a later date. A "sunny day" 
analysis will be required for each of the five dams before we can issue a Dam 
Permit. Any additiona! downstream impacts will require changes to the inundation 
mapping in the EAPs btu would not affect the current Hazard Potential r 
Classifications. Any questions on these req11ired "sunny day" analyses should be ~\ 0'" 

directed to Michael Packard of our stuff at the above number. !J l1,..~ 
, . \I ~ 
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Mr. Jonathan M. Pachter 3 June 19, 2003 

extended deadline, the Department will consider the application to be withdrawn. Application fees 
will not be refunded; however, the application file can be reopened after submitting the previously 
identified infonnation and a new application fee. This application has previously been removed from 
the Department's Money-Back Guarantee Pennit Review Program; however, the permit application 
will continue to be reviewed by our staff. If you have any questions or desire to meet to discuss any of 
the above comments, please contact Larry McCauley at the address or telephone number listed above. 

cc: Craig Burda, California District Mining Office 
Robert T. Saber, P.E., Gannett Fleming, Inc. 

Si er ly, 

D~~2~~ 
Chief 
Project Review Section 
Division of Dam Safety 

Albert H. Rogalla, U.S. Army Corps of Engineers, Pittsburgh District 
Michele Stewart, P.E., Michael Baker Jr., Inc. 



" 
Pennsylvania Department of Environmental Protection 

McMurray District Office 

3913 Washington Road 
McMurray, PA 15317 

February 21,2003 

Certified Mail #700220300002 19203973 

Jonathan M. Pachter 
Consol Pennsylvania'Coal Company 
1800 Washington Road 
Pittsburgh, PA 15241 

Re: Applicant's Name: Consol Pennsylvania Coal Company 
Application No.: 30020701 
Richhill and Gray Townships, Greene County 

Dear Mr. Pachter: 

724-941-7100 

A review of the infonnation for the Coal Refuse Disposal Areas No.3 and No.4. 
accepted on April 26, 2002 for a new coal refuse disposal facility and received November 18, 
2002 from Michael Baker Jr., Inc. has shown that several of the items in our correction letter of 
July 24, 2002 have not been satisfactorily addressed. Therefore, we will be holding an informal 
pre-denial conference at the McMurray District Office to discuss the deficiencies. We 
recommend that you make arrangements to have your consultant present at this meeting. 

This is to confirm that the meeting has been scheduled for March 12,2003, at 9:00 a.m. 
in the McMurray District Office. 

Specifically, the items, which were not adequately addressed or are still outstanding, 
include the following: 

Module 6.2 

1. Either provide a note on Exhibit 6.2 map that the proposed permit area has been 
completely undermined or show the limits of mining. 

2. Depict the location of the dewatering borehole, as the location was removed from the 
previously submitted map. 

Module 8 

3. It was observed during a field review that a stream exists adj acent to the southeast side of ~ 
the permit boundary. Please identify this stream and list on all the appropriate maps and oj 
modules. I Uc. ",.J 

'tv v-.v'\ ~ 
ffi 
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Jonathan M. Pachter -2- _ ebruary 21, 2003 

4. On page 5, Module 8, please change evaluation monitoring point SA-6 to S6-A. 

5. Submit the remaining complete sets of water quality data for the proposed hydrologic 
monitoring points. 

6. It appears the hydrologic monitoring points located within 1000 feet of the southwestern 
portion of the pennit area are colored incorrectly. Please revise the Exhibit 8.2A map 
accordingly. 

7. Please identify on the Exhibits 8.2A and 8.2B hydrologic data maps the designation of 
the brown line. 

8. Please change on the Exhibit 8.2A hydrologic data map evaluation monitoring points 87 
Moody and S 1 Kerr to S 7 A and S lA as per Module 8.4A 

9. Provide the surface elevations, latitudes and longitudes for the proposed surface and 
groundwater monitoring points in the hydrologic monitoring plan. 

10. According to the Exhibit 8.2A hydrologic data map, evaluation monitoring points S7 and 
S8 appear to be located on a unnamed tributary to Kerr Run. Module 8.4A lists these 
sampling points on an unnamed tributary to Owens Run. Please explain. 

11. Exhibit 8.2A shows evaluation monitoring point no. 2 on the existing coal refuse disposal 
area. Is this the location of spring collector no. 2? 

12. 'Provide a typical monitoring well construction diagram for the proposed groundwater 
monitoring wells. 

13. Revise the surface and groundwater monitoring plan to establish a Departmental 
notification requirement should sulfate levels in groundwater monitoring wells MW-K 
and MW -L exceed 250 mg/I. 

Module 9.1 

14. Degas borehole 2A-2 was not correctly shown on the map. This borehole was previously 
a converted plugged gas well. Identify the proper location on the map and indicate the 
status of the borehole. Revise Exhibit 6.2 accordingly. 

Module 10 

15 Attachment 10.3: 

a. Previously reclaimed areas on the slurry pond embankment as shown in stage 
3, are shown as active disposal area in stage 3. The topsoil storage area for 
refuse areas no. 3 and no. 4 are shown as closed disposal area. It appears the 
designations have been reversed. 
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b. Slurry disposal in refuse area no. 3 should not commence until slurry disposal 
in refuse area no. 1 has ceased at the point necessary to complete the timely 
reclamation of the western pool areas, as shown on the stage 4 diagram. 

c. The staging diagram for the slurry impoundment found on drawings no. 15 
indicates that 100% of the slurry will be diverted less than 3 years subsequent 
to the commencement of slurry dam no. 3 construction. The staging diagram 
also shows that although all slurry will be diverted to slurry pond no. 3 at year 
3, coarse refuse disposal will continue in disposal areas no. 4. Coarse refuse 
disposal in area no. 4 is to be discontinued until slurry pond dam no. 1 is 
reclaimed, as shown on the stage 4 drawing. This will permit the completion 
of slurry pond dam no. 3 while facilitating the timely closure of slurry pond 
dam no. 1. 

A portion of the Module 10.8 response was truncated in the recent module revisions. 

Module 11 

16. Permanent channels and culverts conveying surface 11.lnofffrom, adjacent to, and above 
the refuse fills, do not appear to be designated for a 100 year precipitation event for the 
worst case watershed condition. 

17. Forms 1l.IA - miscellaneous. It is requested the individual channel design sheets be 
reviewed with the design engineer in the pre-denial meetings. 

Module 13 

a. Please provide the design information for the selected Manning's coefficient 
for all synthetically lined channels. 

b. Please be advised that synthetic lining materials may not be utilized for any 
permanent channels with flow velocities in excess of 4 feet per second. 

c. List the average watershed slopes for all channels. 
d. Channels A-I through A-38. The design watershed slopes for the channels 

are shown between 1.86% and 4.7%. Many of the channels watershed slopes 
exceed 30%. Please reconcile. 

e. Channels B-1 through B-12. The watershed slopes for the channels are listed 
at 1.2%; however, the watershed slope is 5%. Please reconcile 

f. Channels D. What is the basis for the listed average watershed slope? 
g. Channels T-37 thorough T-47. The channels are to be designed for a 10 year 

design. storm, as they are not temporary. 
h. Specify filter pnt. designation on the channel data sheets. In addition, the 

specified linings are inconsistent with the values provided by the Goestar 
Corporation in Appendix G. Please reconcile. 

18. 13.6 and drawing 30A - sediment pond removal 

a. The plans must provide details on how the pond will be dewatered and how 
the sediment/sludge will be removed. Sediment and treatment sludge may not 
be graded into or covered by the backfill. 
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Module 15 

b. Sediment traps and constructed channels must be utilized to treat runoff from 
affected areas. Sediment barriers are to be utilized only in areas that cannot 
be controlled by sediment traps. 

c. The pore spaces in the R -4 channel lining for channell and 2 should be filled 
facilitate base flow in the channel bottom. 

d. The access road from channel 0-2 to the pond should be reclaimed. The 
culvert in channel 0-2 is to be removed and 0-2 channel lining material 
replaced. 

e. The pond embarikments and the access roads to the pond bottom are to be 
restored to approximate original contour. 

f. The channel lining materials in TI, the emergency spillway, and the upstream 
section ofSP-2 are to be removed prior to fill placement. Flow can occur 
along the fill and channel lining interfaces, causing internal erosion of the fills 
and gullies to develop. 

19. A public notice is required for the proposed activities within 100 feet of Fletcher Run and 
the requested stream variance. Please submit the proof of publication. 

20. Attachment lS.2.C - stream mitigation plans: 

a. The executive summary still states that restoration/protection program will be 
considered successful if measured biological variables do not decline over 
pre-restoration values. The narrative is to be revised to be consistent with 
item 47.j of the previous response letter and the "bench marks" describe 
throughout the mitigation plan. The restoration project will not be considered 
successful if measured biological variables do not decline over pre-restoration 
values. 

b. Please indicate that mitigation will be conducted within the affected watershed 
to the greatest extent practical. 

c. The recent response letter stated that warm season grasses would be planted 
on the farms that receive restoration. Detailed farm restoration plans were not 
discussed in the scope of activity or indicated in the plan schedule. Warm 
season grass plantings appear to be o~ly proposed during the fmal reclamation 
phases of the refuse disposal area. Terrestrial habitat enhancements must be 
developed concurrent with refuse site development to mitigate for terrestrial 
habitat losses, in addition to the warm season grass plantings to be provided 
during fmal reclamation of the site. 

d. The success of revegetation standard for warm season grasses states the target 
will be one plant per square yard. The monitoring plan states that one 
hundred, random 0.2S-meter square plots will be monitored and if 80% of the 
plots contain at least 1 plant, seeding will be considered successful. The two 
standards are in conflict; however, the success rate listed in the monitoring 
plan is acceptable. In addition, please indicate that the percent of ground 
cover for the final reclamation of the refuse site will comply with the 
standards for successful revegetation specified in §90.1S9. 
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e. The previously submitted warm season grass mixture was reviewed in 
consultation with the Pennsylvania Game Commission, which resulted in the 
following suggestions for your consideration: 1) Specify pure live seed (PLS) 
content for the selected species. 2) Soils must be tested and fertilized to 
promote warm season grasses. Phosphorus is a key nutrient to promoting 
warm season grasses. 3) The seed mixture is suggested to provide 10 lbs.
chewings (red) fescue, 5 lbs.-Timothy, 20 lbs.-annual rye grass, 6 lbs.
birdsfoot trefoil (inoculated), 3 lbs.-Indian grass (Rumsey), 6Ibs.-shelter 
switchgrass (purple top), 4Ibs.-little bluestem (Aldous or Camper), 2Ibs.-side 
oats grama (EI-Reno), and 2 lbs-forb mix. No big bluestem is pennitted 
within the foot print of the refuse disposal area due to its deep root systems 
and potential for damage to the refuse soil cap. The suggested seed mixture 
listed above should be utilized in flat or nearly flat areas. An alternate 
mixture should be utilized for embankment outslopes to promote rapid soil 
stabilization. In addition, the warm season grasses may be difficult to plant on 
steep grades due to the required planting methods. 

21. Please submit an updated wetland mitigation plan for review. 

22. Stream fencing is listed as the only stream improvement technique. Re-establishing a 
healthy riparian buffer along the treatment stream in equal quantity to the stream fencing 
would greatly enhance water quality. Include plantings of seedlings and seed mixes 
containing native trees and shrubs associated with stream corridors in southwest P A. 

23. Include additional metrics for macroinvertebrate analysis. The bureau of water 
management has a standard set of metrics that would be appropriate. 

24. If feasible, mitigation should take place in the same watershed as the refuse site. 

Module 18 

25 18.1: 

a. Revise section 11) responses to indicate the sediment pond will be removed 
consistent with the sediment pond abandonment plans. 

b. The recent response letter stated that all roadways not used for pennanent access 
and maintenance would be reclaimed prior to final abandonment. Include a 
statement on drawings 11, 12, and 18.1 to reflect this intent. In addition, a 
haulroad maintenance plan is required to retain the access roads. The 
maintenance plan should be identified as a "Postmining Road Maintenance Plan" 
and should be written for maintaining the road in good condition. The 
maintenance plan should include measures for preventing or controlling erosion 
and siltation, flooding and damage to public or private property, air and water 
pollution and or minimizing damage to fish, wildlife and their habitat. It should 
include a recommended schedule for inspecting the road (at least annually) and 
correcting problems. It should also state that road crowns and surfacing are to be 
maintained, and road ditches and culverts kept clean. 



Jonathan M. Pachter -6- .. ,ebruary 21, 2003 

18.5. Please revise 18.S'.b) and section 16.0 of the technical specifications to be 
consistent with the seed mixtures specified in the mitigation plan i~ module 15. 

Module 19 

Please calculate the bond for the entire pennit area as per TGD 563-2504-001. If the 
Means Building Costs Data Publication is used, identify the means 12 digit code based 
line. 

Miscellanous 

26. Saddle dams B, C, and D toe drain outlets are to be established as groundwater 
monitoring points. 

27. Plans were previously requested to maintain the stream uses of the tributary located 
downstream from the refuse site by maintaining a minimum base flow from the treatment 
pond outlet. The refuse site will occupy approximately 50% of the Enlow Fork 
watershed at the treatment pond discharge point. Plans were provided that stated no 
water would be pumped from the treatment pond when the treatment pond discharge was 
less than 29 gpm. This rate was based on the average flow of the unnamed tributary to 
the South Branch of Enlow Fork. An analysis of the stream monitoring report for SW-N 
provided an average stream flow of209 gpm for 7 sample periods, extending from 8/1/01 
to 3/25/02. Therefore, revise module 13.1.b). to state no pumping from the pond will 
occur when the discharge rate is less than 200 gpm or provide justification for a lesser 
rate. 

28. The sediment ponds are currently under review by the Division of Dam Safety and 
additional comments may follow. 

Drawings - Miscellaneous 

29. It is acknowledged that the underdrains will be covered with liner materials and internal 
drains covered with coarse coal refuse to prevent contamination from surface runoff, 
subsequent to drain construction. Please also describe the measures to be employed to 
prevent contamination of the drains during construction. Specifically, how surface 
runoff/sediment will be prevented from entering the drains. The drains will be 
constructed incrementally in multiple phases of site development and will not be 
completed for many years. How will the inlets be protected when drain construction is 
suspended and how will the inlet locations be preserved for future identification and 
subsequent extensions? Surface runoff may not enter the underdrain or leachate 
collection systems. 

Drawing No.2 

30. Identify the barrier area for Fletcher Run on sheet no. 2 as shown on exhibit 9.1. 
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Drawings No.3 and No. 38 

31. Collection channels are to be provided below the areas to be disturbed by belt conveyor 
and access road construction located upstream from Fletcher Run. In addition, the 
channels should be located in a manner to pennit access to the sump for cleaning. 
Additionally, the conveyor may block access to the sump. All activities, including but 
not limited to clearing/grubbing, maintenance of the conveyor road, sump, and final 
reclamation activities are·to be conducted within the confmes of the collection 
channels/sump. Revise all other exhibits as needed. 

32. Diversion channels T -33 and T -34 are to be located above the affected areas and not 
immediately adjacent to the road and beltway. In addition, the diversion channel outlet 
must discharge to a natural drainageway in nonerosive manner. 

33. Depict the headwater of Fletcher Run and the stream barrier area on the drawings. 
Currently the proposed activities are too close to the stream to ensure the stream will not 
be impacted. The stream barrier area is to include a minimum of 20 horizontal feet from 
the stream. 

34. The sump emergency spillway outlet is to be constructed in original ground. 

Drawing No.8 

35. Channel T -46 should pass beneath the roadway/conveyor bench in a culvert, as the 
channel will be difficult to maintain across the roadway and belt conveyor. 

Drawing No.9 

36. Although the internal drain was expanded slightly, the extent of the proposed internal 
drain is still extremely still limited. The water levels within the refuse pile must be 
limited to the greatest extent practical to enhance the perfonnance of the clay liner system 
and afford maximum protection to the adj acent watersheds. 

Drawing No. 12 

37. The runoff sump and all runoff controls in vicinity to the same have been deleted from 
the drawing. Please restore the facilities to the drawing, as now shown on drawing no. 8 
and as revised to address drawing no. 3 comments. 

Drawing No. IS 

38. Although attachment 10.3 was recently added to address the final closure (staging) of the 
existing no. 1 and no. 2 disposal areas, the timing of the final closure is still unclear. 
Why is coarse refuse disposal proposed in area no. 4 prior to the fmal reclamation of 
areas no. 1 and no. 2? Please reconcile the staging diagram for the slurry no. 3 dam with 
attachment 10.3. 
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Drawings Nos. 24-26 and No. 39 

39. The plans were revised to provide soil dikes to contain coarse coal refuse runoff from 
exiting the site and potentially impacting the two adjacent high quality watersheds from 
saddle dams B, C, and D. Reference is made to comments no. 81 and no. 82 of the 
Department's initial corrections letter. Although the revised plans are a significant 
improvement and will contain surface runoff from the refuse site, additional measures are 
requested to ensure leachate may not seep from the embankment faces. We are concerned 
that the phreatic surface that will develop within the coarse refuse cap may seep through 
the fills placed above the saddle dams (crest elevation 1495). The design plans must 
ensure no seepage will develop through the coarse refuse and berm fills. The following 
comments are provided for consideration and for discussion in the pre-denial meeting: 

a. The soil berm( s) footprints should extend to the centerline of the proposed saddle 
dam upstream faces. 

b. Provide minimum dimensions for the soil berms to be constructed above the 
maximum saddle dam crests. Indicated minimum soil interface widths between 
the saddle dam crest and subsequent berm fills. 

c. Provide compaction and placement specifications for the berm/embankment fill 
materials. Indicate the fill surfaces will be cleaned and scarified prior to the 
placement of subsequent soil fills to integrate the fills and to prevent seepage 
surfaces. 

d. Provide material specifications for the berm/embankment fills. The soils must be 
suitable to prevent leachate from passing through the fills. 

e. Included liner details on drawing no. 39 as shown on drawings no. 24-26. 

Drawing No. 32 

40. A check valve has now been added to the rock drain outlet pipe to prevent the backup of 
sediment pond water when the sediment pond pool exceeds the invert of the pipe outlet. 
Please provide a monitoring plan to ensure the outlet valve is functioning properly. The 
frequency of monitoring should be no less than 7 days or more frequently, as required by 
conditions of Dam Safety or MSHA permits. The suggested monitoring frequency is 
consistent with MSHA requirements for weekly inspections ·of the impoundments. 

Drawing No. 35 

41. Details were provided to show perimeter channels are to be constructed in existing 
ground; however, additional clarification is needed to specify when the channels are to be 
constructed in existing ground. Channels A, B, and C are perimeter and internal 
channels. It must be clear that all channels constructed on the perimeter are to be 
constructed in original ground or within the soil fill in the case of the saddle dams. 

42. Channels D and E are to be constructed in original ground in all cases. Label the original 
ground and depict the refuse fill in th~ cross-section. 
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Drawing No. 36 

43. The revised drawing provided stapling requirements for synthetic channels; however, no 
other details were provided, including but not limited to trenching and overlapping 
requirements. Synthetic ditch lining materials are to be installed in accordance with 
manufacturer's recommendations. Please provide manufactures installation 
requirements/recommendations and drawing details of the same. Improper installation of 
the materials will lead to channel failure. 

Drawing No. 37 

44. The emergency spillway of the conveyor collection sump is to be constructed in original 
ground. An earthen plug or other suitable cutoff is to be established in the spillway to 
prevent discharge through the spillway lining prior to exceeding a to-year design stonn. 
A minimum benn width is 5 feet is required. 

45 The manhole drain was removed to prevent contamination by pump lubricants of the 
rock/spring drain systems; however, the floor drain was retained. The drain is located 
below the liner system, which may allow pump lubricants to enter the ground water or 
eventually enter the underdrain system. In addition, pump lubricants may pool in the 
manhole and enter the mine via the pump borehole in the absence of a drain. 

Drawing Nos. 41-55 

46. Please indicate that coarse refuse fills and the drainage controls in areas no. 3 and no. 4 
will be installed placed in a manner to promote drainage away from the embankment 
faces toward the temporary channels. Please revise the drawings that currently show 
surface runoff from the top surface of the fills over the embankment faces. 

47. Please indicate temporary channels and culverts are to be removed prior to covering with 
refuse fills. 

48. Channels are to be constructed, as the fills reach final grade. All groin and perimeter 
channels are to be constructed prior to or concurrent with the embankment development. 
Runoff from the top surface of the pile and benches may only discharge to constructed 
channels. 

49. Revise to provide cap, soil cover, and vegetation on the completed embankment 
outslopes/fills in areas nO.3-and no. 4 as they are completed, weather pennitting. 
Concurrent reclamation is required on all areas, as the final site configuration is achieved. 

Drawing No. 41 

50. Topsoil and clay storage areas are to be developed in the first phase of site development. 
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Drawing No. 42 

51. Channels T12, T13, T44, and the downstream end ofD3 should be installed in this phase' 
to protect the dam north abutment drain and the constructed liner. 

All outstanding deficiencies must be addressed to the satisfaction of the Department 
within thirty (30) days of the date of this letter. Failure to comply with this schedule by April 12, 
2003, will result in the denial or return of this application. 

If you have any questions, please contact me at the above listed number. 

Sincerely, 

~ 
Joe Szunyo 
Hydrogeologist 
District Mining Operations 
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, Pennsylvania Department of Environmental Protection 
- - , 

Bureau of Waterways Engineering 

Mr. Jonathan M. Pachter 
Consol Pennsylvania Coal Company 
1800 Washington Road 
Pittsburgh, FA 15241 

Re: Technical Review No. 1 
Bailey Mine Area No.3 Slurry Dam 
Richhill Township, Greene County 
DEP File No. D30-055 

Dear Mr. Pachter: 

Rachel Carson State Office BuUding 
P.O. Box 8554 

lIarrisburg,Pll 17105-8554 
February 13, 2003 

Telephone: 717-787-8568 
Telecopier: 717-772-0409 

We have completed the first technical review of your application seeking authorization to 
construct, operate and maintain the Bailey Mine Afea No. 3 Slurry Dam at Coal Refuse Disposal 
Facility No.3 at the Bailey Central Mine Complex. The proposed dam construction includes three 
stages of embankment construction and a final site layout or Closure Phase. We consider the following 
comments to be appropriate: 

1. At our request, the Division's Geotechnical Consultant, Gannett Fleming, Inc., 
(Gannett Fleming) performed a geotechnical review of this application. We have 
enclosed a copy of the Gannett Fleming December 20, 2002 letter commenting on the 
proposed construction. A copy of the Gannett Fleming letter was faxed to Michael 
Baker, Jr., Inc., (Michael Baker) on January 28, 2003. Please address these comments 
in your response to the Division of Dam Safety and direct any questions to Paul Lewis 
or Robert J. Saber of Gannett Fleming at 717-763 -7211. 

2. The Department's review of the proposed Stages 1 through 3 includes reviews of the 
Main Dam, which has been assigned File No. D35-055, and Saddle Dams A, B, C, and 
D. Saddle Dams A, B, C, and D are isolated from the Main Dam and a potential 
failure of these saddle dams impacts adjacent and different floodways downstream. 
The Emergency Action Plans (EAPs) submitted by Michael Baker for Saddle Dams A, 
B, C, and D with this Application have been forwarded to our Monitoring and 
Compliance Section for processing. So as not to create any unnecessary delays in the 
processing of this Dam Permit Application, we will authorize the construction of the 
Main Dam and Saddle Dams A, B, C, and D with the issuance of one Dam Permit. 
We have assigned separate file numbers D30-056, D30-057, D30-058, and D30-059 
for Saddle Dams A, B, C, and D, respectively. This is necessary to avoid confusion in 
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future correspondence and during any necessary emergency response at any of the four 
saddle dams. 

3. The hydrology and hydraulics for the proposed construction of the Bailey Mine Area 
No.3 Slurry Dam are acceptable. We note that Stages 1, 2 and 3 and the Closure 
Phase include sufficient freeboard to pass the Spillway Design Flood, which is the 
Probable Maximum Flood (PMF). 

4. The breach analyses for the Main Dam and Saddle Dams A, B, C, and D have been 
reviewed by this office and are acceptable. The Main Dam is properly classified as a 
Size Class A, Hazard Potential Classification Category 1, High Hazard (A-I). Saddle 
Dams A, B, C, and D are properly classified as Size Class B, Hazard Potential 
Classification Category 1, High Hazard (B-1). We note that "sunny day" breach 
analyses were not performed by Michael Baker for the Main Dam or Saddle Dams A, 
B, C, and D. A "sunny day" analysis will be required for each dam to determine if 
there are any additional impacts to residences downstream of the current downstream 
limits of impacts on each watershed. Any additional downstream impacts would 
require changes to the inundation mapping in the EAPs but would not affect the 
current Hazard Potential Classifications. Any questions on these required "sunny 
day" analyses should be directed to Michael Packard of our staff at the above number. 

5. We note your statement in the Dam Permit Application that Consol Pennsylvania Coal 
Company will delay submittal of proof of financial responsibility for the dams until the 
end of the permit review process. Based on the size (height and storage) of the dams 
we have determined that the dams will require proof of financial responsibility in the 
following total amounts: Main Dam- $150,000.00; Saddle Dam A-$100,OOO; Saddle 
Dams B, C and D- $75,000. Proof of financial responsibility forms for the dam are 
enclosed for your use. Commonwealth approval of proof of financial 
responsibility will be required before we can issue the Dam Permit. If you have 
any questions on the forms, please contact Kathy Gutshall of the Department's 
Division of Certification, Licensing and Bonding at 717-783-7503. 

6. We note that the Dam Permit Application wiD not be complete until we have 
received proof of financial responsibility for aD five dams, and that the 
Department cannot publish the Dam Permit Application in the Pennsylvania 
Bulletin until the application is complete. You are advised that depending on when 
the Application is determined to be complete, permit issuance will be delayed for the 
thirty day comment period required for the public after a project is published in the 
Bulletin. 

7. As indicated in the Department's letter to you dated September 26, 2002, permits for 
the Upper and Lower Sediment Pond Dams (DEP File Nos. D30-062 and D30-060, 
respectively) have been waived in accordance with Section 105 .12( a)( 4) of the 
Department's Dam Safety Waterway Management Regulations. We, therefore, have 
not commented on the design for these dams. We have, however, received a request 
from the Department's McMurray District Mining Office on February 12, 2003, for 

... I 
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this office to review the proposed design of these two dams. We will complete this 
review and provide any comments to you as soon as possible. In the interim, we 
recommend that any comments on these dams provided by Gannett Fleming in their 
December 20, 2002 correspondence be implemented in the sedimentation pond 
designs. 

8. The plans submitted include the closure of the Area NO.3 Disposal Facility. Upon 
final closure of the facility, the Division of Dam Safety (DDS) may eventually be able 
to consider the dam embankment to no longer be a regulated impounding dam and 
may eliminate the need to continue with inspections and reporting requirements for the 
operation and maintenance of the dam. In order for this to happen, Consol 
Pennsylvania Coal Company (CPCC) must submit information required by the 
Department of Environmental Protection's Technical Guidance Document, Criteria for 
Deregulation of Tailings Impoundments as Dams (copy attached). A Special 
Condition will be attached to the Dam Permit advising the (CPCC) to notifY the DDS 
when the criteria for deregulation of the Bailey Mine Area No. 3 Slurry Dam at Coal 
Refuse Disposal Facility No.3 have been met. 

9. The project will impact approximately 13,200 feet of perennial and intermittent stream 
channel and 1.37 acres of wetland. Wetlands affected must be replaced in accordance 
with § 105 .20a, Wetland replacement criteria. As discussed during our May 15, 2002, 
site meeting, the Department cannot accept enhancement of existing wetlands as 
mitigation for proposed impacts. We concur with the review letter from Joe Szunyog, 
Hydrogeologist, dated July 24,2002, regarding the revisions needed to approve the 
stream and wetland mit~gation plans. The proposed wetland mitigation plan must be 
revised to provide a minimum of one acre of constructed wetland for each acre of 
wetland impacted, excluding existing wetlands at the mitigation sites. After this 
mitigation plan has been finalized through the McMurray District Mining Office, 
please submit a copy of the finalized stream and wetland mitigation plans to this office 
for our file. 

10. On Drawing No.2, please provide the serial number for the preliminary call to the 
Pennsylvania One Call System. 

11. On Drawing No. 13, the downstream and upstream slopes on the Main Dam appear to 
be 2.5H: 1 V and 3H: 1 V, respectively. Please indicate the appropriate slopes on the 
drawings. 

12. On Drawing Nos. 24, 25,and 26, label the top-of-dam elevation as El. 1495.0. 

13. On Drawing No. 32, the "Rock Drain Detail" shows the installation of a Class 1 
geotextile between the bituminous concrete sand and the R-3 stone. If clogging 
occurs due to deterioration or degradation of the geotextile in the foundation area of 
the dam, repairs to eliminate potential seepage paths would be impossible. For this 
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reason, we ask that the rock drain in the foundation of the dam be designed with 
natural coarse aggregates and sand that meet filter criteria. Please provide the 
appropriate revisions and design calculations. 

SPECIFICATION REVIEW 

14. Fill placed in the immediate vicinity of the decant pipe and the dewatering manhole in 
the Main Dam embankment should be compacted with a mechanical tamper. Please 
indicate this in the appropriate sections of the Technical Specifications. 

Three sets of properly sealed and certified construction plans and specifications should be 
submitted to this office for review and approval. An embossed seal is required on the first page of all 
plans and specifications. A facsimile seal is acceptable on all subsequent pages of plans. The submission 
can include three copies of only the sheets that require revisions, if you so desire. 

As stipulated in Chapter 105 of the Department's Rules and Regulations, information required 
by this office must be received within 60 days of the receipt of this letter or the Department will 
consider your permit application withdrawn. If additional time is required to submit the requested 
information, you may request an extension in writing. If the information is not received by the extended 
deadline, the Department will consider the application to be withdrawn. Application fees will not be 
refunded; however, the application file can be reopened after submitting the previously identified 
information and a new application fee. This application has previously been removed from the 
Department's Money-Back Guarantee Permit Review Program; however, the permit application will 
continue to be reviewed by our staff. If you have any questions or desire to meet to discuss any of the 
above comments, please contact Larry McCauley at the address or telephone number listed above. 

sm;?~, (/ /fA 
lipJ/;JIJ /: $it.~"~ 
Dennis R. Dickey, P .E. 
Chlef -; 
Project Review Section 
Division of Dam Safety 

Enclosures: Gannett Fleming December 20,2002 Letter 
Deregulation Guidance Document 
Bonding Forms 

cc: Craig Burda, McMurray District Mining Office 
Robert T. Saber, P.E., Gannett Fleming, Inc. 
Albert H. Rogalla, U.S. Army Corps of Engineers, Pittsburgh District 
Michele Stewart, P.E., Michael Baker Jr., Inc. 

.. I 
~ 



Pennsylvania Department of Environmental Protection 

Rachel Carson State Office BuDding 
P.o. Box 8554 

Harrisburg, PA 17105-8554 
December 24,2002 

Bureau of Waterways Engineering Telephone: 717-787-8568 
Telecopier: 717 -772-0409 

Mr. Joseph C. Wilcox, Jr. 
Supervisor of Environmental Engineering 
Consolidation Coal Company 
P.O. Box 355 
Eighty-Four, PA 15330 

Re: Proposed Expansion of Existing Slurry Impoundment Dam 
Wayne Township, Greene County 
DEP File No. D30-063 

Dear Mr. Wilcox: 

Reference is made to the information submitted by you to this office dated November 22, 2002, 
concerning the proposed expansion of an existing slurry impoundment dam on the property of 
Consolidation Coal Company. This existing dam is located across Hughes Run in Wayne Township, 
Greene County. 

The following impounding structures ( dams) located on. a watercourse are regulated by this 
agency under Section 4 of the Dam Safety and' Encroachments Act and would therefore require a Dam 
Permit from this office for construction or modification: 

1. Dams where the contributory drainage area exceeds 100 acres, 

2. Dams where the greatest depth of water measured from the upstream toe of the dam 
to the top of the dam at maximum storage elevation exceeds 15 feet, and 

3. Dams where the impounding capacity (storage volume) at maximum storage elevation 
exceeds 50 acre-feet. 

Based on the information provided and the provisions of Section 4 of the Dam Safety and 
Encroachments A-ct, we have determined that the existing dam is regulated by this Act, and therefore a 
Dam Permit is required to raise the height of the dam by 56 feet. We have enclosed an Application for 
Dam Permit, which includes' an Application Checklist to assist you in applying for the necessary permit. 
Also, enclosed is a copy of Chapter 105 of our Rules and Regulations. Please note that Department 
regulations require that a Registered Professional Engineer design all modifications to the existing dam. 

JJ v 

.Jfl-/~\" 
~~\~\ Y 
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Mr. Joseph C. Wilcox, Jr. 2 December 24, 2002 

It would facilitate the process if your engineer would contact this office to schedule a 
pre-application meeting to discuss the Dam Permit Application process and the specific 
requirements for the design and modification of this dam. If you have any questions concerning this 
material or the information to be submitted with the application, please give me a call at the above 
number. 

Sincerely, 

~::.t~ 
Chief :/ 

Enclosure: Application for Dam Permit 
Chapter 105 Rules and Regulations 
Pre-Application Conference Fact Sheet 

cc: Claudio E. Yon, P.E., Alliance Consulting, Inc. 
Greene County Conservation District 

Project Review Sectiort . 
Division of Dam Safety 

(Wadestown Quad, N: 17.5 in., E: 11.75 in.) 
Pennsylvania Fish and Boat Commission, Southeast Region 
Albeit H:-Rogalla, u~s. Army Corps of Engineers, Pittsburgh District 



, 
Pennsylvania Department of Environmental Protection 

McMurray District Office 

3913 Washington Road 
McMurray, PA 15317 

DEC 0 9 2002 

Certified Mail #7001 0320 0005 4340 3534 

Mr. Ed Suter 
Consol Pennsylvania Coal Company 
PO Box 355, 172 Route 519 
Eighty Four, PA 15330 

Re: Operation Name: Bailey Mine and Preparation Plant 
Permit No.: 30841316 
Richhill Township, Greene County 

Ladies and Gentlemen: 

724-941-7100 

We have enclosed a revised permit for the above operation. This proposal was accepted 
for technical review on September 16, 2002. 

The permit has been revised to authorize full extraction mining in panels 19A and 20A 
and a Chapter 105 permit for approximately 2300 feet of Kent Run overlying the 19A and 20A 
panels. 

Please refer to Pages E-4 and E-9, Special Condition Nos. 29 and 30 respectively, which 
identifies the approved changes. 

The enclosed information supercedes the original issued permit and should be 
incorporated on a page-by-page basis. 

Any person aggrieved by this action may appeal, pursuant to Section 4 of the 
Environmental Hearing Board, 35 P.S. Section 7514, and the Administrative Agency Law, 2 Pa. 
C.S. Chapter 5A, to the Environmental Hearing Board, Second Floor, Rachel Carson State Office 
Building, 400 Market Street, PO Box 8457, Harrisburg, PA 17105-8457, 717-787-3483. TDD 
users may contact the Board through the Pennsylvania Relay Service, 1-800-654-5984. Appeals 
must be filed with the Environmental Hearing Board within thirty (30) days of receipt of written 
notice of this action ~ess the appropriate statute provides a different time period. Copies of the 
appeal form and the Board's rules of practice and procedure may be obtained from the Board. 
The appeal form and the Board's rules of practice and procedure are also available in Braille or 
on audiotape from the Secretary to the Board at 717-787-3483. This paragraph does not, in and 

~:~~elf, create any right of appeal beyond that pennitted by applicable statutes and deci:~ ~1 J \\. 
I{- ~1 {)J -.~ or 
t>\' ~1J~ to 

1 ~ {\ );.0( / ~ ~ ,,0° 
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DEC 092002 

Ed Suter -2 

If you want to challenge this action, your appeal must reach the Board within 30 days. 
You do not need a lawyer to file an appeal with the Board. Important legal rights are at stake, 
however, so you should show this document to a lawyer at once. If you cannot afford a lawyer, 
you may qualify for free Pro Bono representation. Call the Secretary to the Board (717) 787-
3483) for more information. 

If you have any questions about the permit, please contact me at the above number. 

Sincerely, 

Enclosure 



lFL/CB/jf: g2 (W) f(W) a (W) 

bc: Greensburg District Office File (W) 
MCI Tim Hamilton (W) 
Deep Mine Safety (W) 
Hbg. Monitoring and Compliance (*) 
Licensing and Bonding (***) 
P A Fish Commission (L) 
P A Game Commission (L) 
P A Historical/Museum Commission (L) 
Richhill Township Supervisors (L) 
Greene County Conservation District (L) 
Surface Subsidence Agent - c/o Mark Frederick (W) 
Colbalt Professional Services, Inc. - Engineer/Consultant (W) 
u.s. Army Corp of Engineers (L) if 



• 
Pennsylvania Department of Environmental Protection 

Bureau of Waterways Engineering 

Mr. Jonathan M. Pachter 
Consol Pennsylvania Coal Company 
1800 Washington Road 
Pittsburgh, PA 15241 

Re: Bailey Mine Disposal Areas 3 & 4 
Lower and Upper Sediment Pond Dams 
RichhiII Township, Greene County 
DEP File No. 030-060 & D30-062 

Dear Mr. Pachter: 

Rachel Carson State Office Building 
P.O. Box 8554 

Harrisburg, PA 17105-8554 
September 26, 2002 

Telephone: 717-787-8568 
Telecopier: 717-772-0409 

We have completed a review of the breach analysis and supplemental information received from Baker 
Environmental, Inc., (Baker) on September 6 and 13, 2002, for the Bailey Mine Disposal Areas 3 and 4, Lower and Upper 
Sediment Pond Dams. 

In addition to the Lower Sediment Pond D~ it has been deterniined that the Upper Sediment Pond Dam is also 
a jurisdictional dam regulated by this office under the Department's Chapter 105 regulations. Our review of the Baker 
breach analysis for both the Lower Sediment Pond Dam (030-060) and the Upper Sediment Pond Dam (D30-062) 
indicates that both dams are Size Class C, Hazard Potential Category 3 dams. Therefore, in accordance with Section 
105.12(a)(4) of the Department's Dam Safety Waterway Management Regulations, requirements for obtaining Dam 
Permits for both dams are waived. Your Dam Permit Application for the Lower Sediment Pond Dam is, therefore, 
considered to be withdrawn and the file has been closed. 

Gannett Fleming, Inc., our geo-technical engineer for this project, had previously been requested to conduct a 
geotechnical review of these dams. They have completed their geotechnical review of the Area 3 and 4 Sediment Pond 
Dams. When we receive their written comments we will send them to you for your information. If you have any 
questions, do not hesitate to call. 

cc: Paul Lewis, P.E., Gannett Fleming, Inc. 
Michele Stewart, P.E., Michael Baker Jr., Inc. 
Greene County Conservation District 
Ron Tibbott, Pennsylvania Fish and Boat Commission 

Dennis R Dickey, P.E. 
Chief 
Project Review Section 
Division of Dam Safety 

Albert Rogalla, Chief, Pittsburgh U.S. Army Corps of Engineers ... 
~.. ,.'.' 
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Fax:724-942-7258 Sep 27 '02 14:18 P.02 

• 
L·nathan 1\1. Pachter -6- July 24,2002 

l\1odule 14 

Please revise module to include refuse final clay cap requirements. 

14.4. Please revise the quality assurance and quality control procedures for this 
section and section 15, appendix B of the technical specifications as follows: 

*Confilmatory testing will be conducted on the constructed refuse disposal area liners 
and caps as follows: 

1) !vloisture-Density Relationship (ASTM D698), one test per acre; 
2) Grain size distribution (ASTM D422), one test per acre; 
3) ~* In-Place Density (D2922, D3017, or DlS56), one test per acre; 
4) Atterberg Limits (ASTM D4318), one test per acre; 
5) Totalliner/cap thickness verification, one test per acre. 

kContimlatory testing vvill be conducted on the constructed tl"eatnlent pond liner as 
follCi\vs: 

1., (irain size distribution (ASTM D422), one test on bottom and each side; 
21 r\1oisture-Density Relationship (ASTM D698), one test on bottom and each side; 
3) :;:*In-Place Density (02922, D3017, or D1556), one test on bottom and each side; 
4) Atterberg Limits (ASTM: D4318), one test on bottom and each side; 
5) Penneability (ASTM D5084)) one test on bottom and one side; 
(1) Total liner thickness verification, one test on bottom and each side. 

*The mIne cOllservation inspector or hislher designee will be present for the selection of 
I andOlTI soil liner and cap sample locations. All constructed soil liners and caps shall be 
approved by the mine conservation inspector or hislher designee and the P ADEP 
l\1c Murray District Mining Office, before covering with refuse/soil or impomJ,dment of 
water. 

**Sl)ils are to be cOlnpacted to attain a dry density corresponding to 95% of the 
nlaxllnum dry density or higher, ifrequired to achieve the desired permeability. 

45, I 4.5. ReYi.se to include discussion regal-ding protection of liner and tmderdrains 
in areas where concentration of sw.face runoffwill occur. Soil cover or refuse 
have been shoVv'll to not provide adequate protection against accelerated erosion in 
areas of concentrated flows. 

I\lodule 15 

46. Wetlands appear to exist in proximity to the conveyor sump, near the headwater 
of Fletcher Run. Wetlands in the headwaters of Fletcher Run are to be avoided if 
at all possible, as Fletcher Run is a high quality watershed. Please address. 
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47. Attachment 15.2. C. - stream mitigation plans 

a. The schedule for stream mitigation should be developed relative to the 
issuance date of the permit. The stream mitigation plan schedule is to be 
initiated inunediately upon issuance of the refuse permit. 

b. The proposed schedule does not mitigate for the stream and terrestrial habitat 
losses as soon as practical, as the stream bank fencing and border-edge cuts 
are not currently proposed to be completed until late 2005. In addition, the 
proposed warm season grass planting will not occur until the completion of 
the refuse disposal proj ect. The final reclamation of the facility may not occur 
for 20 years or more. 

c. The current narrative only states that assistance will be provided to CONSOL 
with. the planting of grasses to increase wildlife habitat. Definitive seeding 
plans are to be identified in the mitigation plan for the final reclamation of the 
site~ including but not limited to seed types and aerial extent. In addition, 
'what assessment technique will be utilized to measure warm season grass 
planting success? 

d. WaIm season grasses haye very deep and extensive root systems) which tnay 
c.onlpromise the integrity of the final clay cap. The clay cap will be 
constrllcted approximately 1 foot below the top of the final soil cover- Please 
specify the type of warm season grasses proposed for use on the disposal areas 
at final rechunation and indicate the anticipated depth of the roots for the 
selected species. 

e. The restoration activities provide for 20 border-edge cuts on faIms throughout 
the \vatershed, however; the plan states the number and size are determined by 
the amount of grasses planted and the availability of timber on the property to 
be restored. Currently, wann season gra.ss plantings are only proposed during 
final reclamation of the refuse disposal site. In addition, the ''benefits'' section 
states that native grasses win be restored throughout the \\"atershed. Please 
reconcile and clarify. 

f The schedule narrative provides a disclaimer that states timing of restoration 
activities may be extended beyond those proposed, dependent upon inclement 
\.veather and in an appropriate fashion. The disclaimer is very vague and may 
extend the implementation of the mitigation plan unnecessarily. An 
aggressive schedule must be proposed to complete the implementation of the 
project as soon as practical. Deviations from the approved schedule 'Will only 
be approved by the Department, if sufficient justification is provided. 

g. The Decembm- 2005 - June 2009 schedule provides for the completion of part 
4 of restoration activity. Part 4 is the planting of native grasses during final 
ree1 amation of the refuse site, which is not to occur until 2020+. Please 
reconcile. 

h. The proposal narrative states that the impacts of restoration \vill be assessed 
for plant, fis~ wildlife, and macroinvertebrate communities. There is no 
deScliption of the assessment tools that will be used. Specific assessment 
techniques and statistical tools must be provided. 
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1. The bio monitoring provides for water samples to be collected and tested, 
however; the location and frequency of testing is not specified. \iVhat are the 
parruneters to be tested. to demonstrate an improvement of water quality that 
should result from the stream mitigation? 

J. The nli tigation plan must demonstrate measurable improvements will result 
from the implementation of the mitigation plans (minimum of 20%) and the 
time frames improvements are to be accomplished. The executive summary 
states that restoration/protection will be considered successful, if measured 
biological variables improve or do not decline over pre-restoration values. 
The proposed threshold values proposed to define ~~successn do not adequately 
mitigate the proposed stream losses. Specify the improvetnent goals for the 
parameters to be assessed in the bio monitoring plan and what remedial 
measures will be initiated if the goals are not attained in the specified time 
frall1es. 

In summary, the proposed stream mitigation plans submitted in conjunction with 
the permit application, are not currently adequate to mitigate for the 2.5 miles of 
stream loss. ..A,.. revised mitigation plan must be submitted to address the 
deficiencies outlined above. 

48. ..l\ttachment 15.5 - Wetland mitigation plan 

a The total \vetlalld impacts are specified in the introduction at 1.46 acres and in 
the conclusion at 1.36 acres. Please reconcile. 

b. The narrative discusses detailed construction plans that will be requited to 
perfonn the wetland mitigation work. The plans are to be submitted for 
revie\v in conjunction with the permit application as the wetlands mitigation 
plans are to be initiated immediately subsequent to permit issuance. 

c. Revise the plan to include the following monitoring/reporting requirements 
and perfOTll1an.ce standards: The permittee shall morular the mitigated 
'wetlands for at least five years. A monitoring report shall be submitted to the 
McMurray District Mining Office every six months for the first hvo years 
after construction and annually for three years thereafter. The reports shall be 
submitted in conjunction with the quarterly certifications of the facility design 
and construction. The monitoring reports shall contain; a) information 
describing the success of the site at the time of inspection, b) an inventory of 
the surviving plant species and percent area coverage, c) photographs of the 
mitigated v.letlands with plans showing the location and orientation of eflch of 
the photographs, and d) plans to correct any deficiencies identified dwing the 
monitoring phase. Remedial work is to be conducted after two years from 
completion of the constructed wetlands should the establishment of the 
\vetlands prove unsuccess:ful. The replacement wetlands shall be considered 
successful when 85 percent of the hydrophytic vegetation has been established 
and survived following two growing seasons. 
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d. The mitigation plans must provide for a 1: 1 replacement for the impacted 
wetlands, excluding the existing wetlands at the proposed mitigation sites. 
Open \-vater areas in excess of 18 inches may not be considered as replacement 
wetlands. 

e. Existing wetlands may not be eliminated to develop the proposed wetland 
mitigation plans. 

f. The final mitigation plan maps are to clearly identify/label the surface areas of 
the replacement wetlands. 

I\lodule 18 

-1-9. 18.1 

a. Man-made features were not shown on the map (section 6). 
b All roadways are to be reclaimed prior to final abandonment. 
c: . Culverts should be eliminated and replaced with open channels to promote 

long-term stability of the refuse piles. Culverts may plug or collapse, causing 
uncontrolled nUloff from the piles. Please address. 

d. The existing land uses identified on the map are not land uses defined in 
§90.1. The prominent pre-mining land uses within the permit boundary are: 
pastureland or land occasionally cut for hay, forestland, and unmanaged. 
natural habitat. 

e. The proposed post-mining land uses and vegetative cover types are to be 
identified on the nlap. The areas within the footprint of the disposal areas 
may be reclaimed to unmanaged natural habitat. All support areas must be 
restored to the pre-nlining land uses or a change in land use must be requested 
and approved. 

1 Stockpile areas should be shown restored to approximate original contour. 

A dra\ving(s) should be provided to represent the final configuration of the 
disposal areas at final abandonment (subsequent to treatment pond removal). 

50. 18.3. Revise sections a) and c) to be consistent 'With defil1ed land uses and 
conunents listed above in module 18.1. 

51. 18.4. Revise sections a) and b) to be consistent with comments listed above in 
~lodule 18.1 and 18.3. 

52. 18.5. 

a. c). Please specify type of tall fescue. The use ofK-31 is to be avoided. 
b. d). Woody species are to be restored in the existing forested areas. 
c f). Please revise to be consistent with §90.1S9. 
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November 15,2002 

Mr. Joseph Szunyog, Hydrogeologist 
Pennsylvania Department of Environmental Protection 
District Mining Operations 
3913 Washington Road 
McMurray, PA 15317 

Re: Consol Pennsylvania Coal Company 
Bailey Central Mine Complex 
Proposed Coal Refuse Disposal Areas No.3 and No.4 
Coal Refuse Disposal Permit Application Number 30020701 
Public Notice No. 200200371; September 23, 2002 
Richhill Township, Greene County 

Dear Mr. Szunyog: 

Michael Baker Jr., Inc. 
A Umt of Michael Baker Corporation 

Airport Office Park, Building 3 
420 Rouser Road 
Coraopolis, PA 15108 

(412) 269-6000 
FAX (412) 269-6100 

Attached for the Department's review are an original and three copies of replacement pages/drawings for 
the subject permit application. These documents are attachments to our document entitled "Response to 
PADEP July 24, 2002 Comments" which was provided to you under separate cover on October 31,2000. 
Note that the enclosed documents include a replacement page 4 for the comment response. This page was 
revised to reflect a new response to Comment No. 30. 

Please feel free to call me at (724) 269-6022 or Jonathan Pachter of CONSOL at (724) 206-2053 if you 
have any questions or comments or require additional infonnation. We are providing replacement pages 
and drawings to other review agencies that received copies of the subject permit application as indicated 
below. 

Sincerely, 

~C~~. ___ )_ 

Mi ele Stewart, P.E. 
En . eering Manager 

cc: Jonathan M. Pachter, Consol Pennsylvania Coal Company - three copies 
Donald Martino, Division of Dam Safety - original & two copies 
Joseph 1. Garcia, Mine Safety and Health Administration - original and two copies of 
replacement design report narrative and drawings 
Albert H. Rogalla, U.S. Anny Corps of Engineers - one copy 
William 1. Hoffman, U. S. EPA, Region III - one copy 
David Densmore, U.S. Fish & Wildlife Service - one copy 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF MINING AND RECLAMATION 

DEP USE ONLY 

Date Received 

Permit Number 

MODULE 1: APPLICATION FOR BITUMINOUS UNDERGROUND MINE, 
COAL PREPARATION PLANT ANDIOR COAL REFUSE DISPOSAL AREA 

Before completing this form, read the step-by-step instructions provided with this Permit Application Package. 

SECTION A. PROJECT INFORMATION 
Operation Name: Bailey Central Mine Complex Coal Refuse Permit No. (existing site): 

Disposal Areas No. 3 and No. 4 

SECTION B. APPLICANT INFORMATION 
Applicant Name Applicant Type 

Consol Pennsylvania Coal Company (CPCC) D Individual 

0 PA Corporation 

Mailing Address r81 Non-PA Corporation 

1800 Washington Road D General Partnership 

(Street # and Name or P.O. Box) D Limited Partnership 

D Municipality 

Pittsburgh PA. 15241-1421 D other 

(city) (State) (Zip Code + Four) 0 Pending 
-

- VOLUNTARY-

412-831-4000 412-831-4513 25-1402386 4305 
(Telephone #) (FAX#) (Social Security Number) (Federal Tax 10 #) Mining Operators License #) 

(if individual) 

Application Contact Type of Mining Activity 

Pachter Jonathan M 0 Underground Mine 

(Last Name) (First Name) (MI) (Social Security #) 0 Coal Preparation 
Voluntary ~ Refuse Disposal 

Manager, Environmental Permits D Refuse Reprocessing 

(Title) Yes No 

Mailing Address Blasting AntiCipated ~ 0 
1800 Washington Road 

(Street # and Name or P.O. Box) 

Pittsburgh PA. 15241-1421 
(city) (State) (Zip Code + Four) 

Application Type 

~ New Permit D Permit Revision D Permit Transfer 0 Renewal 

SECTION C. SITE INFORMATION 

Location of Operation - for underground mines provide main portal location 

County(ies) Municipa/ity(ies) County Code 

Greene Richhill Township 30 

Greene Gray Township 30 

1 - 1 
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The following are the names and addresses of each tract owner within 1,000 feet of the proposed permit 
boundary. 

Parcel No. 2210 - 121 
Consol Pennsylvania Coal Co. 
1 BOO Washington Road 
Pittsburgh, PA 15241 

Parcel No. 2210- 124 
Consol Pennsylvania Coal Co. 
1 BOO Washington Road 
Pittsburgh, PA 15241 

Parcel No. 2210-131 
Gerald L. Anderson 
RD 1, Box 110 Crouse Road 
Graysville, PA 15337 

Parcel No. 2209 - 162 
Consol Pennsylvania Coal Co. 
1 BOO Washington Road 
Pittsburgh, PA 15241 

Parcel No. 2210- 123 
Con sol Pennsylvania Coal Co. 
1 BOO Washington Road 
Pittsburgh, PA 15241 

Parcel No. 1001-137 
Charles and James Browell 
Stringtown Road 
Graysville, PA 15337 

Parcel No. 2210- 130 
Sandra Harris 
193 Crouse Road 
Graysville, PA 15337 

5.2 Underground Permit Area. For each coal tract within the area to be mined underground, provide the following 
information (identify each parcel and key to the maps in Module 6.3 and the listing at 22.7): 

a) the names and addresses of every legal or equitable owner of record, the holder of record of any leasehold 
interest, and any purchaser of record under a real estate contract. 

b) descriptions of the documents on which the applicant bases the legal right to enter upon the property and 
commence activities, including: 

1) the type of document; 

2) the date of execution; 

3) the specific lands and coal seams to which the document pertains; 

4) the legal rights claimed by the applicant; 

5) whether or not the applicant's right of entry is subject of current or pending court litigation. 

c) the name and address of the owner of the seam to be mined on each subsurface tract contiguous to the 
underground permit boundary. 

Not applicable since no underground mining is proposed with this permit application. 

5.3 Anticipated Permits. Identify any contiguous coal tracts or surface lands for which it is anticipated that individual 
permits for mining will be sought as a result of interest in lands, options or pending bids on interest held or made by 
the applicant. 

No individual mining permits are anticipated for any contiguous coal tracts or surface lands in the future. 

5.4 Structure Inventory. 

Provide the following information for each building which lies within 1000 feet of the boundaries of a surface mining 
activity site, and, if the application is for an underground mine, each building which is located within the subsidence 
control plan boundary and within a 3D-degree angle of draw prOjected from that boundary. List structures in 
ascending order by their identification numbers. 

a) Structure identification number. 

b) Owner. 

c) Current use. 

d) Current resident (if structure is a dwelling). 

5-3 
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2) The size and frequency of the design storm; 

3) The hydraulic capacity of the proposed replacement channel; 

4) The hydraulic capacity of the stream channel upstream and downstream of the proposed relocation or 
channel change, 

Refer to Module 15.1.c. 

e) A stream profile for the existing and proposed channel for a reasonable distance upstream, downstream and 
within the proposed change, showing bed slopes, pool-riffle ratios, normal and flood water surfaces, and 
existing obstructions; 

A profile of the main unnamed tributary and the major side branch tributary is presented as Attachment 
15.2.e Stream conditions are described in the Biological Resources Report (Attachment 15.1). Pool-riffle 
ratios are not applicable. 

f) A detailed plan and cross sections 9f the eXisting and proposed channel upstream, downstream and within 
the proposed channel change showing the limits and configuration of the proposed activities, dimensions, 
channel linings, and normal and flood water surfaces; 

Refer to the Construction Drawings presented in Module 21. 

g) A description of the construction methods and sequence including: water handling during construction; 
erosion and sedimentation ,controls, and measures to be taken to prevent adverse impacts to water quality 
and quantity, water users and the aquatic communities, and measures for envir~nmental enhancement if 
practicable. 

h) 

Refer to the Construction Drawings presented.in Module 21. 

A characterization of the exis.ting 'water quality and 'quantity of the stream, including downstream .water uses 
and 25 PA Code Chapter 93 Protection Water Use Classification. 

Refer to Module 15.1.g. 

15.3 Wetland Related Information'. Provide the name" address, ,a,nd phone ,no. 0" persQn conducting the 
wetland delineation. 

a) ,Cqmplete Form 15)\ to prov.ide inven~pry ,and cJassification 'infor~ation':on all wetlands' whi~h occur on' or 
within the permit area of surf<:=lc~ I}linrng activity sites. In completing the form, 'answer "yes" or "no" to the 

, foll~wir:tg questions ,~s they pertain to' eac~ wetla~d. ' ", '. 

,Exceptiona') Va)u~ Wetland Characteristics " . .. ' 

1) " Does the wetla~ds ,serVe as habitat 'for tiora and fauna listed' as, ,;ttir~atened;': ~r '''endangered;' under 
the Endangered Species. Act of 1,973, or Wild Resource Cpnservation Act, Fish and Boat Code; or 
Game and Wildlife Code? ' 

2) Is the wetland hydrologically connec~~d to Of loc~ded within 112 mile of another wetland which serves 
" as, habitat of "threatened" or "endangered": species,' and, does 'it serve .to maintain' the haQitat in that 

wetland? ' , " ' 

3) ts the wetland located in or along the floodplain of a wild trout stream (as designated by the 
Pennsylvania Fish and Boat Commission), or the floodplain of a tributary to a' wild trout stream? 

4) Is the wetland located in or along the floodplain of a stream listed' as exceptional value (under 
Chapter 93) or the floodplain ,of a tributary to an exceptional value stream? 

5) Is the wetland within the cor-rid'or ot.'a waterW?y whtch has been designated as a wild or scenic river in ',' 
accordance with the Wild and Scenic Rivers Act of 1'968 or the PA Scenic Rivers Act? 

. 15 - 4 ' 
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6) Is the wetland part of, or located along, an existing public or private drinking water supply and does it 
maintain the quality or quantity of the drinking water supply? 

7) Is the wetland located in an area designated by the Department as "natural" or "wild" area within state 
forest, game or park lands? 

8) Is the wetland located in an area designated as a Federal Wilderness Area under the Wilderness Act 
or the Federal Eastern Wilderness Act of 1975? 

9) Is the wetland located in an area designated as a National Natural Landmark by the Secretary of the 
Interior under the Historic Sites Act of 1935? 

NOTE: If a "yes" response is indicated for any question in (1) through (9) above, the wetlands would 
be "exceptional value"(as defined in 25 PA Code Section 105.17) and a demonstration must be made 
that the requirements of subsection (a) of 25 PA Code Section 1 05.18(a) have been met (See copy of 
Section 105.18(a) at th~ end of this Module). 

Wetland Functions 

10) 

11 ) 

,12) 

13) 

,14) 

1~) 

"1'6) 

,17) 

Does the wetland serve n'atural biological functions, including food chain production; general habitat; 
and nesting, spawning, rearing or resting sites for aquatic or land species? 

Does the wetland provide areas for study of the environment, or as sanctuaries or refuges? 

Does the wetland aid in, or maintain natural drainage characteristics, natural water filtration 
processes, current (flow) patterns or other environmental characteristics? 

Does the wetland serve as a storage area for flood and storm' waters, 'or does it shield other areas' 
from erosion or storm damage? ' 

Does the wetland provide recharge to local streams that maintains minimum' baseflows? 

Does the wetland serve as a prime natural discharge area where surface water and groundwater are 
directly con'nected? ' ' '. 

Doe~ the wetl!!!nd aid in the prevention of pollution?" 

Is the wetland ~sed for, or does !t provide the opportL!nity to be used for recreation? 

16.4 , Wetiand impact Analysis/Assessment' 

a) D~'scribe the alternatiVes to th~ proposed'suiface r:n,nirig activiti~$ tt:l~t have'been Con~id'ered"to 8vQid or 
niinimlze impacts bn wetlands. An alternatjve analysis should inc,!ude alter:natives to ttle proposed surface 
mining activities; including, alternative ,Iocation~',' routings 'or design~ to' avoid :aCJverse' impacts ,~n '~he 
wetlands' (i.e.'relocatirig 'spoil/topsoil s'torage areas, rerouting haul 'roads). "-' " , 

Refer to the Alternatives Analysis that was submitted for this project to PADEP McMurray District Mining 
'Office and approved on August 1, 2001. ' ' 

Cpnstruciion of the r,unoff ,collection sump will, remove, a very small ,(600 s.f.),' wet/and. Within the " 
headwaters of Fletcher Run. The sump is located in a low area,s relative 'io 'the proposed drainage 
structures. Moving the sump to avoid ,the wetland area will result in an incrf!ase' in earlhwork and 
subsequent disturbance within the watershed. Avoiding the wet/and during construction and during sump 
maintenance activities also would be impractical,' , ' 

b) Discuss whether any of the alternatives considered in (a) are practical to achieve the basic purposes of the 
project taking into account availability, cost, technology and logistics of the other possible project sites which 
would, not affect wetlands? ' 

15 -' 5 
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Wetland impacts at the site are unavoidable. Refer Section 15.4a above and to the Alternatives Analysis 
that was submitted for this project to PADEP McMurray District Mining Office and approved on August 1, 
2001. 

c) If any wetlands will be directly affected, provide the following: 

1) Identify the wetland and the areal extent of the impact. 

All of the wetlands listed on Form 15A will be completely impacted and removed by the proposed 
activities. Figure 2, Figure 3 and Figure A of Attachment 15. 1 shows the location and 
approximate extent of the existing wetland areas. 

2) Submit a cross-sectional view showing the wetland and the proposed disturbed area. 

Cross sectional views of valley bottom areas where the wetlands are located are included with the 
Module 21 Construction Drawings 

3) Explain how the proposed activities will directly affect the hydrology, functions and values of the 
wetlands. 

i) If the proposed surface mining activities will affect less than 1.0 acre of wetland and the wetland 
is not an exceptional value wetland (in accordance with 25 PA Code Section 105.17), provide a 
description and probable degree ·of impact to the wetland functions and values which will be 
impacted by the proposed. mining activities. NOTE: If a "yes" response is indicated for any 
question in 15.3 (a)(1)-(9), the wetlands would be. exceptional valu'e '(as defined in Section 
105.17). 

ii) If the proposed surface mining activities will affect 1.0 or more acres of wetlands or may affect 
an exceptional value wetland, provide a detailed assessment of the wetland functions and 
·values identified in 15.3 (a)(10r·(17). Provide extent or degree of impact to each function and 
value. 

A detailed assessment of wetland fu.nctions is included in Attachment 15. 5~ As indicated 
by that repod and the Attachment 15. 1 report, very" few of th~ Area No. 3 wetlands are in 
a naturai s.tate. and most have be~n highly disturbed.by cattle traffic. Wetla·nd·are~s 
encompassing springs and seeps seNe as ·groundwa(erdischarge areas. Proposed 
constl1!ction provides for sp'ring and seep flow to be intercepted and carried under the 
project site in an underdrain. Erosion a(.1d. sec:#mfmtation and flood cont;ol prov~ded by the . 
wet~ands ·will be replaced by proposed facilities. detailed.in th.e Module 21 Construction 
Drawings. '. . 

.' . 
A small (li013 acres) wetland (S ... 20 on f.igl!re.A of Attachment 15.1) in the· Fletcher Run. 

. ., watef$hed will be impacted by 'the stormwater collectian ion 'sump construction. Wetland ' . 
. S~20 is ~ smail isolated palustrine emeigent-wetland. This wetland is loCated' high in-the 
. watershed and is not. associated with the floodplain 'of any-drainage system. Dominant 
vegetation includes sedges (Carei spp,) and soft rush (Juncus effusL/s). Hydrology to 
this wetland is primarily supplied from runoff that becomes detained for short durations in 
a small-depresser;l area .. Due to its relatively small size; lack Of woody vegetation, and 
lack of permanent wafer, the' only principle . wetland function provided by this wetland 'is 
ground water recharge.. . 

d) If any wetlands will be indirectly affected by surface mining activities (e.g. altering the wetland hydrology): 

1) Identify the w~tland and provide an estimate of the total wetland acreage affected. Describe the 
functions or values to be impacted and the degree of impact. 

2)·' Provide·a. descriptio~ of how the 'proposed surface mining activities wlll'indirectly affect the wetlands'· 
functions and values: . 

15 - 6 
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No indirect wetland impacts are anticipated. 

e) Indicate whether the cumulative impact of the proposed and anticipated surface mining activities result in a 
major impairment of the wetland resource in the general area, provide an explanation of the determination 
and identify any contacts with state or federal agencies involved in making the determination. 

Cumulative impacts of the proposed surface mining activities will not result in a major impairment 
of wet/and resources in the general area. Any wet/and impacts will be mitigated/replaced as 
described in Module 15.5. The proposed activity will be primarily contained within the watershed of 
the two unnamed tributaries. Recharge contributed by wetlands and streams within the project 
site to areas downstream will be maintained by discharge from the proposed sedimentation pond. 

f) Where a wetland's hydrology is at risk of being altered by underground coal extraction, as determined by the 
assessment under Module 8.5, information concerning wetland delineation ad functions must be provided as 
outlined in Sections 15.3 and 15.4 of this module. 

Not Applicable. 

15.5 Wetland Mitigation/Replacement. (Sites where less than 0.5 acres of wetland is affected may qualify for 
mitigation options provided under the Pennsylvania Wetland Replacement Project. Contact the DEP permitting 
office for details.) 

a) If wetland mitigation measures or wetland replacement are proposed, address the following items: 

1) 

2) 

3) 

4) 

Identify the wetlands where mitigation measures will be employed, wetlands that will be replaced, and 
sites where replacement wetlands will be constructed along with the respective area of each. 

Provide a plan for mitigation/replacement following the guidelines in the DEP's technical' guidance 
document, entitled "Design Criteria for Wetlands Replacement". (This guidance is available from 
DEP's Bureau of Water Quality Protection, Post Office Box 8465, Harrisburg, Pennsylvania 17105-
8465, telephone 717-787-2666 or through the Department's web site under' Technical Guidance # 
363-0300"-001. '. 

Show all affected wetlands, mitigation areas, and replacement sites on Exhibit 9.1; and, in 'addition, 
show replacemenfsites on"Exhibit 18:1: . 

Provide a wetlands functions and values comparison of current vs. replacement wetland acreage. In 
the case of mitigation, a compari~on of the known wetlands functions and values and degree of impact 
to each must be compared to th~ function.s and valu~s of the proposed. mitigation. site when 
cOOlpleted. This comparison of "currently existing" to "prob~ble replacement" 'allows for a· basis of the . 

. 1: 1 replacement ratio. . . 

. Re;~r t~ 'thii:A~aCh~d ~etiand MitigatiO~' Plan '(A~@chme~t 15.5)-fQr .de~c;;Pti~ns or:affect~d 
wetlands and replacement 'wetlands, 'including .a companson' of functions and values;', Affected 
wetlands also are' shown on Exhibit 9. 1 and '18. 1. . ThfJ wetland (5-20 Figure A of Attachment 
15.1) in the Fletcher Run Watershed will impact 0.013 acres, increasing the total impacted 
wetland acreage to 1.38 acres which is less than the' acreage proposed for mitigation. 

NOTES: At a minimum, wetland replacement must be at a 1:1 ratio (replacement acres: ~ffected acres), 
although the' Department may require the ratio to exceed 1:1 based on. the functions and values of the 
wetlands to be affected. 

Wetland replacement. sites will generally not be approved unless the site is located within the same general 
area as the existing wetland to be replaced. 
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8urface Site Wetland Acreage 
1.0. 1.0. (acres) 

Area NO.3 8-1 0.055 

8-2 0.008 

8-3 0.067 

8-4 0.209 

8-5 0.050 

8-6 0.022 

8-7 0.090 

8-8 0.013 

S-9 0.020 

S-10 0.435 

8-11 0.048 

S-12 0.004 

S-13 0.048 

S-14 0.021 

S-15 0.080 

S-16 0.031 

S-17 0.009 

8-18 0.045 

S-19 0.012 

S-20 0.013 

Total 1.280 

FORM 15A - WETLAND INVENTORY 

Revised May ~ 
Revised Oct., 

Provide a positive (Y) or negative response (N) to each question under 15.3 as it applies to each wetland. 
(Column numbers correspond to question numbers). 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N N Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N" N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N N N Y Y N Y Y 

N N N N N N N N N Y N Y N N Y Y 

I" 
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Executive Summary 

CONSOL Energy Inc., (CONSOL) is proposing to fill in 2.5 miles of stream in 
Greene County, Pennsylvania with coal refuse from its Bailey Central Preparation Plant. 
As required by law, CONSOL must mitigate for their environmental impact to 
surrounding streams. CONSOL proposes to fund the enhancement of fish and wildlife 
habitat in a nearby watershed(s) in Greene County (yet to be determined) and to fund 
biological monitoring of these habitat improvements to mitigate these losses. Mr. Jose 
Taracido, the Partners for Fish and Wildlife Farmland Habitat Program Management 
Supervisor, will oversee the restoration portion of this project. Restoration will include 
wetland creation, restoration, and protection, native grassland planting, and border-edge 
cutting. In addition, streambank fencing will be used to improve streambank stability 
and to improve water quality. The project will be similar to, but separate from, the 
Farmland Habitat Restoration Project being directed by California University of 
Pennsylvania's Partners for Fish and Wildlife Program. Dr. David Argent and Dr. Thad 
Yorks, Assistant Professors of Biology at California University of Pennsylvania, will 
direct the biomonitoring portion of this project. Responses to habitat improvements 
within the watershed will be documented by examining plant, fish, and aquatic 
invertebrate communities in restored portions of the watershed before and after 
restoration, and by comparing the same parameters in restored and unrestored portions of 
the watershed. Water samples will also be collected during the project. The 
restoration/protection program will be considered successful if measured biological 
variables improve (by a minimum of 200/0) or do not decline over pre-restoration values. 
California University of Pennsylvania will conduct the watershed restoration and direct 
monitoring activities with funding from CONSOLo Funding provided by CONSOL will 
be administered by the Foundation for California University of Pennsylvania. 
Preliminary work will begin in September 2002 to enroll potential landowners into the 
restoration program and restoration will formally begin in September 2003 concurrent 
with the issued permit. Biomonitoring activities will commence during 2003 and 
continue until 2007. 

Objectives 

1. To mitigate the loss of fish and wildlife habitat that will occur as result of the new 
Bailey coal refuse disposal area. 

2. To restore, protect, and create fish and wildlife habitat 
3. To monitor environmental changes in plants, fish, and macroinvertebrates in 

response to habitat enhancement 
4. To collect water samples before, during and after restoration activities have 

occurred. 



Scope of Activity 

Part I - Restoration Activity 

1. We will develop and maintain landowner contacts to participate in this habitat 
restoration program (September 2002-March 2003). Participants will sign an agreement 
with The Partners for Fish and Wildlife at California University of Pennsylvania to 
permit restoration (mitigation) activities to occur an~ to grant us access to their property 
for biomonitoring work. 

2. We will protect existing streams, wetlands, and spring developments within the 
watershed with the use of streambank fencing on agriculturally (grazed) impacted 
properties. This will include approximately 12.5 miles of fencing with 2 crossings per 
mile of stream (This work will commence as soon as a permit has been issued and an 
aggressive schedule will be maintained to target completion by September 2004). 
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3. We will establish 20 border-edge cuts on farms throughout the watershed (s) (this work 
will commence during winter 2003 and will be completed by spring 2004). This is a 
complimentary wildlife management tool used in conjunction with grass planting and 
riparian fencing that creates soft edges for wildlife species to transition between 
established habitats. The number and size are determined by the availability of timber on 
the property to be restored. 

4. We will assist CONSOL with the planting of native warm-season grasses on the 
reclamation site to increase wildlife habitat. The warm-season grass mix to be applied on 
the cap shall consist of 4 lb. little bluestem, 2 lb. big bluestem, 0.5 lb. Indian grass, 0.5 lb. 
shelter switchgrass, and 2 lb. of forb mix along with 5 lb. annual rye grass and half a 
bushel of oats or wheat. This is per acre, total. These ratios will establish a pasture-like 
landscape. Our target will be one plant per square yard. Native warm-season grasses are 
adapted to soils with low nutrient levels, and low organic matter levels, conditions often 
found on reclaimed mine sites with heavily compacted soils. Their extensive root 
systems will not interfere with the integrity of the reclaimed area rather they will enhance 
it by providing new soil layers that promote natural succession on the reclamation site 
thereby creating excellent wildlife habitat and increasing the stability of existing soils. 
Seeding will be included, as part of CONSOL's reclamation of the refuse area (i.e., they 
are not considered in the time frame of 2003-2007 with this project proposal) and costs 
for this activity and level of involvement will be negotiated as the reclamation work 
unfolds. 

5. In addition to assisting CONSOL with initial seeding we will assist with maintenance 
seeding to ensure proper establishment of native grasses (timing and need will vary 
depending upon success of initial seeding and progress with the development of the 
reclamation site). One hundred, random 0.25-meter square plots will be monitored to 
assess the cover density of seeded plants. If 80% of the plots contain at least 1 plant, 



seeding will be considered successful. 

Part II - Bio monitoring (to be completed by 2007): 

1. We will assess the impacts of riparian restoration by monitoring plant; fish, wildlife, 
and macro invertebrate communities before and after streambank restoration, and in both 
restored and unrestored streams. Initial assessments will occur before streambank 
restoration activity has begun to provide a statistical benchmark to document the 
expected improvements. These assessments will begin in spring 2003, prior to initial 
restoration activity. During this time IOO-m reaches will be established as permanent 
reference points at each site. Sites will be sampled during spring, summer, and fall 
seasons. We will monitor restored sites until December 2007. Additionally, a 
representative number of unrestored and unprotected stream sections of similar stream 
order, plant composition, and surrounding land-use will serve as controls. These 100-m 
stream sections will serve as the experimental units for all analyses. 
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2. Water samples will be collected by California University of Pennsylvania during the 
spring (March - June), summer (July - September) and fall (October - December) 
seasons. A third party (as yet to be named) and California University of Pennsylvania 
will process collected samples, which will include: NH4, N03, K, turbidity, pH, dissolved 
oxygen, temperature, conductivity, and fecal coliforms. California University of 
Pennsylvania has the equipment and expertise to process samples for NH4, N03, 

turbidity, pH, dissolved oxygen, temperature, conductivity, and fecal coliforms. 
Phosphate samples will need to be processed by a third party. These parameters were 
selected because many serve as a good barometer for stream health in an agriculturally 
impacted stream. California University of Pennsylvania will use a Hydrolab® to 
measure NH4, N03, turbidity, pH, dissolved oxygen, temperature, and conductivity. In 
addition, automated temperature recorders will be placed in the streams to monitor stream 
temperatures daily to document seasonal shifts as the riparian corridor becomes better 
established. Fecal coliform colonies will be counted on filtered paper that is incubated 
using standard water testing procedures. A 20% reduction in fecal coliform colonies, 
turbidity, NH4, N03, and phosphates will be used as a benchmark of success. Other 
monitored variables (e.g., conductivity) may change, but are not expected to shift 
dramatically in response to "restoration. 

3. Fish and macro invertebrate populations will be surveyed during the spring (March -
June), summer (July - September) and fall (October - December) seasons. Fish will be 
sampled using backpack electro-shocking equipment following the EPA's Rapid 
Bioassessment Protocol. One-pass along a IOO-m section will be made. Each section will 
be demarcated with fixed reference points to permit repeated seasonal sampling. Each 
specific section will be chosen apriori at random (i.e., not during an on-site visit) and 
marked accordingly. Macro-invertebrate populations will be sampled using both kick 
nets (qualitative) and Hess-samplers ( quantitative). Three random samples will be made 
in each 100-m section during each sampling season with each apparatus. Samples will be 
processed at California University of Pennsylvania. Fish and macro invertebrates will be 
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identified to the species and genus level where possible, respectively, enumerated, and a 
reference collection maintained at California University of Pennsylvania. These 
sampling techniques will permit abundance estimates to be made for both fish and 
macroinvertebrates. Success among these variables will be determined by examining the 
shifts in community composition among fish and macroinvertebrates and changes in both 
density and abundance. 

5. The plant community will be sampled to determine herbaceous and woody plant cover 
and richness. The plant community will also be sampled at these times to determine 
herbaceous plant cover and richness (by identifying species and estimating % coverage in 

6, 1 m 
2 

plots/section; 3 plots will be randomly located within the stream bed and 3 on the 
bank) and shrub stem density and richness (by identifying and counting woody 
stems<2.54 cm dbh in 6, 1 x 5 m plots/section; 3 plots will be randomly located within 
the stream bed and 3 on the bank; plots will be oriented with the long axis parallel to the 
stream channel). 

6. Statistical analyses will include a comparison of before and after treatment effects and 
a comparison among treatment and reference sites using a nested ANOYA design 
(standard parametric procedures). In addition, regression analyses may be used to 
explore the relationships between the various water chemistry parameters and the 
biological parameters (e.g., macro invertebrates and fish) collected. 

7 . We expect to document a minimum of a 20% improvement in the biological and 
physical parameters monitored. Benchmarks for success will include 20% improvements 
in water quality parameters like fecal coliforms and nitrogen; other parameters are not 
expected to change considerably over the life of this project, but will be monitored. We 
expect to document functional shifts in macro invertebrate populations from tolerant to 
intolerant individuals and from autochthonous to allochthonous feeders. With respect to 
fishes, we anticipate an increase in biomass and abundance because fish will have better 
spawning habitat and more stable habitat conditions. Lastly, we anticipate a large shift in 
the plant community because cattle will no longer have grazing access. Over the course 
of the biomonitoring work we expect to see an increase in diversity, density, and height 
of herbaceous plants with recruitment of woody plants. 

Part III - Schedule* 

August 2002 - March 2003 

Site surveys and landowner contact and sign-up in designated area(s) - See Attachment 
for Sub-Contract detailing activities and services to be provided 

March 2003 - October 2003 

Initiate pre-restoration biomonitoring activities. 



September 2003 - November 2003 

Streambank fencing restoration 
November 2003 - April 2004 

Border edge cuts completed 

April 2004 - September 2004 

Streambank fencing restoration 

October 2003 - December 2007 

Post-restoration biomonitoring work. 

December 2007 

We will submit a final report to CONSOLo 
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* All restoration work will be done with an aggressive schedule to implement restoration 
as soon as practical. Should inclement weather deter completion of restoration activities 
by the time line outlined - work will be completed as soon as possible. The Pennsylvania 
Department of Environmental Protection will review any deviations from the approved 
schedule, with justification( s) provided. 

* Annual reports will be submitted to CONSOL on 31 December of each year and 
seasonal reports will be submitted to CONSOL April, July, and October. 

Part IV - Proj ect Administration and Responsibility 

Dr. David G. Argent, Dr. Thad Yorks, and Mr. Jose Taracido will direct the Project with 
funding from CONSOLo Mr. Taracido will oversee the fieldwork and management of 
field crews and Drs. Argent and Yorks will oversee the biomonitoring portion of this 
project. Administration ofproject funds will be through the Foundation for California 
University of Pennsylvania (Mrs. Denise Hines), and the office for this program will be 
housed at California University of Pennsylvania. CONSOL agrees to complete the 
outlined project to the best of its ability. Should a landowner leave the program or 
remove habitat restorations, CONSOL Resources will restore other areas to maintain the 
amount of restoration discussed in this proposal for the life of the coal refuse disposal site 
being mitigated. 



Part V - Envirorunental Impacts of Proposed Project and Mitigation 

Losses 

1. Several thousand feet of stream (including annual and perennial) will be lost through 
filling in the streams in the proposed coal refuse disposal valley. 

Benefits 

1. Degraded streams, wetlands, and spring developments in the watershed will be 
restored and protected improving water quality and fish and wildlife habitat. 

2. Native grasslands will be restored throughout the watershed, providing habitat for 
numerous wildlife species and acting as a bio-filter for agricultural run-off to riparian 
areas. This restoration technique is used in conjunction with streambank fencing to 
provide habitat for the whole watershed, not just the" stream because agricultural effects 
will be seen outside of the corridor and it is important to address them in the restoration 
plan. 

3. Border-edge cuts will provide shrub land habitats for numerous wildlife species, many 
of which are declining in Pennsylvania. 

4. Improved landowner cooperation and satisfaction with conservation efforts and 
CONSOLo 

5. Data on impacts of watershed restoration proj ecL 

6. Educational opportunities for students at California University of Pennsylvania who 
will have access to all data collected in support of this mitigation for thesis work. 
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S.O. No.: 24379-000-0000-ENG03 aker 
Sheet No.3 of:17 - -

Subject: CPCC Bailey Mine New Coal Refuse Disposal Area 
Storm Storage Calculati ns for Slurry Impoundment 

Computed By:.6A.H. Date: '(II () Checked By: Date: __ _ 

In addition to the inlets that will be provided as discussed above, additional inlets will be provided to limit 
the total amount of water that can be stored in the facility. The additional inlets will ensure that the 
volume of water in the impoundment never exceeds the volume ofwater used in the Main Slurry Dam and 
the Saddle Dam A breach analyses. These dam breach analyses assumed a worst-case operating pool 
from elevation 1460 to 1485. As shown on the stage-storage graph on Sheet No. 12, the total storage 
between elevations 1460 and 1485 is 6,910,000 CY. Therefore, additional inlets will be added to ensure 
that the total possible storage volume is significantly less than 6,910,000 cubic yards. Storage volumes 
between each riser are shown on the table below. 

Decant Inlet Water Surface Storage at Water Storage Between 
Elevation Elevation Elevation (CY) Inlets (CY) 

1205 1205 0 
2,364,700 

1300 1301 2,364,700 
2,222,400 

1329 1330 4,587,100 
2,864,600 

1356 1357 7,451,700 
2,989,900 

1378 1379 10,441,600 
2,770,300 

1395 1396 13,211,900 
2,770,100 

1410 1411 15,982,000 
2,629,900 

1423 1424 18,611,900 
3,197,400 

1438 1439 21,809,300 
3,110,900 

1451 1452 24,920,200 
3,073,700 

1463 1464 27,993,900 
2,988,700 

1474 1475 30,982,600 
2,856,400 

1484 1485 33,839,000 
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S.O. No.: 24379-000-0000-ENG03 aker 
Sheet No. 36 of lei, 

Subject: epee Bailey Mine New Coal Refuse Disposal Area 
Stonn Storage Calculations for Slurry Impoundment 

Computed By:6A-~ Date: IIf/fr{~7 Checked By: Date: __ _ 

The minimum crest elevations for the highest decant for Stages 1,2, and 3 (Le., 1329, 1423, and 1484) 
were detennined on preceding sheets. The minimum crest elevations corresponding to the other decants 
were calculated in the same manner. The Stage I HEC-l model (Sheets 4-14 through 4-22) was used to 
detennine the ending water surface elevation for the other Stage I inlet (1300). The Stage 2 HEC-l 
model (Sheets 4-23 through 4-31) was used to determine the ending water surface elevation for the other 
Stage 2 inlets (1356, 1378, 1395, and 1410). The Stage 3 HEC-l model (Sheets 4-32 through 4-38) was 
used to determine the ending water surface elevation for the other Stage 3 inlets (1438, 1451, 1463, and 
1474). A summary of all of the routing for each decant inlet is provided in the following table: 

Decant Starting Elev. after Elev. after Elev. after Min Crest Freeboard 
Invert Elev. Water Elev. 100-year 1st PMP 2nd PMP Elev. (feet) 

1300 1301 1302.5 1313.6 1323.3 1327.0 3.7 
1329 1330 1331.0 1339.1 1346.3 1350.0 3.7 
1356 1357 1358.0 1364.4 1370.6 1374.0 3.4 
1378 1379 1379.8 1385.0 1390.2 1394.0 3.8 
1395 1396 1396.7 1401.4 1405.8 1409.0 3.2 
1410 1411 1411.6 1415.8 1419.9 1423.0 3.1 
1423 1424 1424.6 1428.6 1432.6 1436.0 3.4 
1438 1439 1439.6 1443.4 1447.2 1451.0 3.8 
1451 1452 1452.6 1456.2 1459.8 1463.0 3.2 
1463 1464 1464.5 1467.9 1471.2 1475.0 3.8 
1474 1475 1475.5 1478.7 1481.8 1485.0 3.2 
1484 1485 1485.5 1488.6 1491.6 1495.0 3.4 
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Dam Breach Analysis 





• 
S.O. No.: 24379-000-0000-ENG03 aker 
Subject: CPCC Bailey Mine New Coal Refuse Disposal Area 

Dam Break Calculations for Sediment Pond 
Computed By:6A \f Date: \ -z{sft,/ 

Sheet No. L of ~'f 
Checked By: >:J l[ Date: 1/0 q/oz.. 

These sheets present the dam break calculations for the sedimentation pond at Consol Pennsylvania Coal 
Company's (CPCC) Bailey Mine New Coal Refuse Disposal Area. HEC-l was used for the 
hydrology/routing/dam breach simulation. 

Refer to the sedimentation pond design calculations for design parameters and infonnation (stage
storage, stage-discharge, dam geometry, rainfall amounts, pond routing, etc .. ). Cross section geometry 
downstream of the dam was obtained from USGS 7.5 minute quadrangles. Approximate channel 
dimensions and Manning's n values were estimated based on field observations. 

Curve numbers were estimated from guidance provided in TR-55 and observations during the field 
reconnaissance. Based on the Greene County Soil Survey, the soils in the area are predominately type 
C (Dormont) with some soil type B areas (Cullecka). Soil Type C was used to estimate the curve 
numbers. A CN of 91 was used for disturbed areas, 98 was used for water/impervious areas, and 70 was 
used for woods/grass areas. 

The time of concentrationllag time for each subarea was estimated using methods presented in TR-55. 
The T'cllag time calculations are presented on Sheet Nos. 4 through 6. 

Stage-storage calculations for the railroad embankment are provided on Sheet 7. Stage-discharge 
calculations for the railroad embankment are provided on Sheet Nos. 8 through 12. 

The rainfall amount for the lOO-yr, 24-hour stonn is 5.2 inches (from Table 2-1 of the Engineering 
Manual for Mining Operations). The analyses assumes a 100-year stonn event was occurring in the 
entire watershed during the breach. 

Output from the HEC-l model with no breach is provided on Sheet Nos. 13 through 33. 

The following dam breach parameters were used: 
Bottom of breach elevation -1134 (which corresponds to the bottom of the pond, this is conservative 
since it assumes that the entire sediment storage volume is water) 
Bottom of breach width - 85 feet (which is approximately 3 times the dam height) 
Breach side slQ}les -IH:IV (PADEP recommendation for earthen dams) 
Time for breach to develop - 0.5 hour (PADEP recommendation for earthen dams) 

This analyses does not take into account the breach outflow submergence caused by the railroad 
embankment located just downstream. This is a very conservative assumption, since the tailwater 
caused by the railroad embankment would significantly reduce the breach discharge. 

The trigger elevation for the breach is 1158.1, which corresponds to the maximum water elevation 
during the 100-year storm as determined in the no-breach HEC-l model. 

Sheet No.3 provides the downstream drainage subarea boundaries and the cross section locations. 
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S.o .. No.: 24379-000-0000-ENG03 
Subject: CPCC Bailey Mine New Coal Refuse Disposal Area 

Dam Break Calculations for Sediment Pond 
Computed By: GA."" Date: IY'JIc/ 

• 
aker 

Sheet No. 2. of 5'1 
Checked By: S )/L Date~V' 7k '--

Output from the HEC-l model with a breach is provided on Sheet Nos. 34 through 54. A sunnnary table 
of peak flows and peak elevations for the dam breach analysis is provided below. 

Location Peak Discharge Peak Discharge Peak Elevation Peak Elevation 
With No Breach With Breach With No Breach With Breach 

Sediment Pond 228 3033 1158.2 1158.2 
Railroad 240 1509 1129.2 1163.6 
Embankment 
Section 1 615 1580 1099.3 1101.4 
Section 2 1749 1918 1062.3 1062.6 
Section 3 1723 2037 1043.1 1043.5 
Section 4 2767 2767 1029.8 1029.8 

As shown on the above table, there will be no loss of life or serious property damage in case of failure. 
The breach peak elevation is less than 1 foot above the no breach condition by Section 2 and the peak 
discharge/elevation is equal to no-breach conditions by Section 4. There are no structures or highways 
inundated by the dam breach, which demonstrates that a C-3 classification for the sedimentation pond 
is justified. Based on PADEP Chapter 105.91, a C-3 classification is for dams that have less than 1000 
ac-ft storage, are less than 40 feet high, will not result in loss of life, and will have minimal economic 
loss during a failure. The design flood for a Class C-3 dam is a 50-year to 100-year (Chapter 105.98). 
A 100-year, 24-hour stonn event has been selected for the sedimentation pond design stonn. MSHA 
guidance document IRII 09 ("Design Guidelines for Coal Refuse Pile and Water, Sediment, or Slurry 
Impoundments and Impounding Structures") allow a minimum 100-year design storm for structures that 
would not cause loss of life or serious property damage in the event of failure. 





Quick TR-55 Ver.S.46 SIN: 
Executed: 08:25:51 11-18-2001 c:\24379\SED-BRK.TCT 

Consol Bailey Mine Coal Refuse Disposal Area 
Tc Calculations for areas downstream of sed pond 

Cales By: GAH 11/18/01 

Tc COMPUTATIONS FOR: C 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness eoeff., n 
Flow length, l (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*l) 

T 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment 10 

Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf = 20.3282 

T = L I (3600*V) 

CHANNel FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff_, n 

2/3 1/2 
1.49 * r * s 

Grass/Woods 
0.4000 

ft 200.0 
in 2.600 

ft/ft 0.0500 

hrs 0.48 

2 
Unpaved 

ft 1000.0 
ft/ft 0.1000 

ft/s 5.1022 

hrs 0.05 

3 
sq.ft 33.00 

ft 17.00 
ft 1.941 

ft/ft 0.0300 
0.0400 

4 
75.00 
50.00 
1.500 

0.0150 
0.0400 

V = -------------------- ft/s %10.0399 5.9781 
n 

Flow length, l ft 1000 5000 

0.48 

0.05 

T = L 1 (3600*V) hrs 0.03 + 0.23 = 0.26 

......................................................................................................................................... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. 
TOTAL -TIME (hrs) 0.79 



Quick TR-55 Ver.5.46 SIN: 
Executed: 08:25:51 11-18-2001 c:\24379\SEO-BRK.TCT 

Consol Bailey Mine Coal Refuse Disposal Area 
Tc Calculations for areas downstream of sed pond 

Cales By: GAH 11/18/01 

Tc COMPUTATIONS FOR: 0 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning1s roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 '* (n'*l) 

T = --------------
0.5 0.4 

P2 '* s 

SHALLOW CONCENTRATED FLOW 
Segment 10 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse sLope, s 

0.5 
Avg.V = Cst '* (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L I (3600*V) 

CHANNEL FLOW 
Segment 10 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning1s roughness coeff., n 

2/3 1/2 
1.49 '* r '* s 

Woods/Grass 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

0.4000 
200.0 
2.600 

0.0500 

0.48 

2 
Unpaved 

1000.0 
0.1000 

ft/s 5.1022 

hrs 0.05 

3 
sq.ft 33.00 

ft 17.00 
ft 1.941 

ft/ft 0.0300 
0.0400 

4 
75.00 
50.00 
1.500 

0.0150 
0.0400 

V = -------------------- ft/s %10.0399 5.9781 
n 

Flow length, L ft 3500 9000 

0.48 

0.05 

T = L I (3600*V) hrs 0.10 + 0.42 = 0.52 

..... " .. " " " ...... " " .... " " " " .. " " .... " " .. " " .... " ........ " " .. " ...... " .. " ...... " " " .. " ...... " " .................... " " 

.. 110 " " .... " ...... " " " " " .... " " ... " .. " " " " ...... " " " " .... " " " " ....... " " " .. _ ........ " ...... " ........ " .. " ...... " .... 

TOTAL TIME (hrs) 1.05 

s 



Quick TR-55 Ver.5.46 
Executed: 09:31:12 

SIN: 
11-18-2001 c:\24379\SED-BRK.TCT 

Consol Bailey Mine Coal Refuse Disposal Area 
Tc Calculations for areas downstream of sed pond 

Calcs By: GAH 11/18/01 

Tc COMPUTATIONS FOR: E 

SHEET FLOW (Applicable to Tc only) 
Segment 10 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 - (n-l) 

T 
0.5 0.4 

p2 - s 

SHALLOW CONCENTRATED FLOW 
Segment 10 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Cst = 20.3282 

T L I (3600*V) 

CHANNEL FLOW 
Segment 10 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

Woods/Grass 
0.4000 

ft 200.0 
in 2.600 

ft/ft 0.0500 

hrs 0.48 

2 
Unpaved 

ft 700.0 
ft/ft 0.1500 

ft/s 6.2489 

hrs 0.03 

3 
sq.ft 33.00 

ft 17.00 
ft 1;941 

ft/ft 0.0300 
0.0400 

4 
75.00 
50.00 
1.500 

0.0200 
0.0400 

V = -------------------- ft/s %10.0399 6.9030 
n 

Flow length, L ft 3500 5500 

= 0.48 

0.03 

T = L I (3600-V) hrs 0.10 + 0.22 = 0.32 

••••• et •••••••••••••••••••••••••••••••••••••••••• ", •••••••••••••••••••••• .. .. .. .. .. . . .. .. . .. .. .. .. .. .. . . .. . .. .. .. .. .. .. . .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .... .. . .. .. .. .. .. .. . . . .. .. 
TOTAL TIME (hrs) 0.83 



POND-2 Version: 5.20 
SIN: 

Consol Bailey Mine New Coal Refuse Disposal Area 
Stage-Storage Cales for Railroad Embankment - for Dam Break 

Cales By: GAH 11/11/01 

CALCULATED 11-18-2001 09:00:10 
DISK FILE: c:\24379\RR-EMBK2.VOL 

Planimeter scale: 1 inch = 1 ft. 

* 
Elevation 

(ft) 
Planimeter 

(sq. in.) 
Area A1+A2+sqr(A1*A2) 

(acres) (acres) 
Volume 

(acre-tt) 
Volume Sum 

(acre-ft) 

1,125.00 0.00 0.00 0.00 0.00 0.00 
1,130.00 4,090.00 0.09 0.09 0.16 0.16 
1,135.00 11,510.00 0.26 0.52 0.86 1.02 
1,140.00 19,330.00 0.44 1.05 1.75 2.77 
1,145.00 27,730.00 0.64 1.61 2.69 5.45 
1,150.00 37,050.00 0.85 2.22 3.70 9.16 
1,155.00 48,995.00 1.12 2.95 4.92 14.08 
1,160.00 62,370.00 1.43 3.83 6.38 20.46 
1,162.00 67,000.00 1.54 4.45 2.97 23.43 
1,165.00 476,200.00 10.93 16.57 16.57 40.00 
1,170.00 510,200.00 11.71 33.96 56.60 96.60 
1,180.00 599,300.00 13.76 38.16 127.22 223.81 
1,190.00 709,600.00 16.29 45.02 150.06 373.88 
1,200.00 836,800.00 19.21 53.19 177.30 551.18 
1,210.00%1,011,000.00 

23.21 63.54 211.78 762.96 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 

Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Areal*Area2» 

where: EL1, EL2 = Lower and upper elevations of the increment 
Area1,Area2 = Areas computed for EL', EL2, respectively 
Volume = Incremental volume between EL1 and EL2 

7 



Outlet Structure File: RR 

POND-2 Version: 5.20 
Date Executed: 

.STR 

SIN: 
Time Executed: 

********************************************************* 
Consol Bailey Mine New Coal Refuse Disposal Facility 

Stage-Discharge Cales for Railroad Embankment - Dam Break 
Cales By: GAH 11/13/01 

********************************************************* 

***** COMPOSITE OUTFLOY SUMMARY **** 

Elevation eft) Q Ccfs) Contributing Structures 
- ... _----------- ------------------------

1120.00 0.0 
1125.00 11.1 
1130.00 274.7 
1135.00 608.8 
1140.00 839.2 
1145.00 1018.5 
1150.00 1170.7 
1155.00 1305.4 
1160.00 1427.5 
1162.00 1473.2 
1165.00 1539.6 
, 170.00 1644.5 
1175.00 1742.9 
1180.00 1836.0 
1185.00 1924.5 
1190.00 2009.2 
1195.00 2090.5 
1200.00 2168.8 
1205.00 2244.4 
1210.00 2823.2 +2 
1215.00 5644.2 +2 
1220.00 9640.2 +2 
1225.00 14425.8 +2 
1230.00 0.0 

B 



Outlet Structure File: RR 

POND-2 Version: 5.20 
Date Executed: 

.STR 

SIN: 
Time Executed: 

********************************************************* 
Consol Bailey Mine New Coal Refuse Disposal Facility 

Stage-Discharge Cales for Railroad Embankment - Dam Break 
Cales By: GAH 11/13/01 

********************************************************* 

»»» Structure No. 1 ««« 
(Input Data) 

CULVERT-CR 
Circular Culvert (With Inlet Control) 

E1 elev. eft>? 1124 
E2 elev.(ft)? 1230 
Diam. (ft)? 8 
Inv. el.(ft)? 1124 
Slope (ft/ft)? .02 
T1 ratio? 
T2 ratio? 
K Coeff.? .0078 
M Coeff.? 2.0 
c Coeff.? .0379 
Y Coeff.? 0.69 
Form 1 or 2? 
Slope factor? -.5 



Outlet Structure File: RR .STR 

SIN: POND-2 Version: 5.20 
Date Executed: Time Executed: 

********************************************************* 
Consol Bailey Mine New Coal Refuse Disposal Facility 

Stage-Discharge Calcs for Railroad Embankment - Dam Break 
Calcs By: GAH 11/13/01 

********************************************************* 

»»» Structure No. 2 ««« 
(Input Data) 

\JEIR-VR 
\Jeir - Vertical Rectangular 

E1 elev.(ft)? 1208 
E2 elev. (ft)? 1230 
\Jeir coefficient? 3.0 
\Jeir elev.(ft)? 1208 
Length (ft)? 60 
Contracted/Suppressed (C/S)? C 



Outlet Structure File: RR 

POND-2 Version: 5.20 
Date Executed: 

.STR 

SIN: 
Time Executed: 

********************************************************* 
Consol Bailey Mine New Coal Refuse Disposal Facility 

Stage-Discharge Cales for Railroad Embankment - Dam Break 
Cales By: GAH 11/13/01 

********************************************************* 

Outflow Rating Table for Structure #1 
CULVERT-CR Circular Culvert (With Inlet Control) 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Con;rutation Messages 
-------------- -----~-----------------. 

1120.00 0.0 E < Inv.El.= 1124 
1125.00 11.1 Equ.1: HW =1.0 dc=.804 
1130.00 274.7 Equ.1: HW =6.0 dc=4.178 
1135.00 608.8 Submerged: HW =11.0 
1140.00 839.2 Submerged: HW =16.0 
1145.00 1018.5 Submerged: HW =21.0 
1150.00 1170.7 Submerged: HW =26.0 
1155.00 1305.4 Submerged: HW =31.0 
1160.00 1427.5 Submerged: HW =36.0 
1162.00 1473.2 Submerged: HW =38.0 
1165.00 1539.6 Submerged: HW =41.0 
1170.00 1644.5 Submerged: HW =46.0 
1175.00 1742.9 Submerged: HW =51.0 
1180.00 1836.0 Submerged: HW =56.0 
1185.00 1924.5 Submerged: HW =61.0 
1190.00 2009.2 Submerged: HW =66.0 
1195.00 2090.5 Submerged: HW =71.0 
1200.00 2168.8 Submerged: HW =76.0 
1205.00 2244.4 Submerged: HW =81.0 
1210.00 2317.4 Submerged: HW =86.0 
1215.00 2388.4 Submerged: HW =91.0 
1220.00 2457.0 Submerged: HW =96.0 
1225.00 2524.0 Submerged: HW =101.0 
1230.00 0.0 E = or > E2=1230 

Ac=2.634 
Ac=26.554 

Used Unsubmerged Equ. Form (1) for elev. less than 1133.0 ft 
Used Submerged Equation for elevations greater than 1134.29 ft 
HW=Headwater eft) dc=Critical depth (ft) Ae=Area (sq.ft) at de 

Transition flows interpoLated from the following vaLues: 

El=1133.0 fti Q1=497.6 cfs; Dc=5.69 ft; E2=1134.29 ft; Q2=568.69 cfs 

• II 



Outlet Structure File: RR 

POND-2 Version: 5.20 
Date Executed: 

.STR 

SIN: 
Time Executed: 

********************************************************* 
Consol Bailey Mine New Coal Refuse Disposal Facility 

Stage-Discharge Cales for Railroad Embankment - Dam Break 
Cales By: GAH 11/13/01 

********************************************************* 

Outflow Rating Table for Structure #2 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED ***** 

Elevation eft) Q (cfs) Computation Messages 
.. _------------ ------------------------

1120.00 0.0 E < Inv.El.= 1208 
1125.00 0.0 E < Inv.El.= 1208 
1130.00 0.0 E < Inv.El.= 1208 
1135.00 0.0 E < Inv.El.= 1208 
1140.00 0.0 E < Inv.El.= 1208 
1145.00 0.0 E < Inv.El.= 1208 
1150.00 0.0 E < J nv. E l • = 1208 
1155.00 0.0 E < Inv.El.= 1208 
1160.00 0.0 E < Inv.El.= 1208 
1162.00 0.0 E < Inv.El.= 1208 
1165.00 0.0 E < Inv.El.= 1208 
1170.00 0.0 E < Inv.El.= 1208 
1175 .00 0.0 E < I nv. E l • = 1208 
1180.00 0.0 E < Inv.El.= 1208 
1185.00 0.0 E < Inv.El.= 1208 
1190.00 0.0 E < Inv.El.= 1208 
1195.00 0.0 E < Inv.El_= 1208 
1200.00 0.0 E < Inv.El.= 1208 
1205.00 0.0 E < I nv.E l.= 1208 
1210.00 505.7 H =2.0 
1215.00 3255.9 H =7.0 
1220.00 7183.2 H =12.0 
1225.00 11901.8 H =17.0 
1230.00 0.0 E = or > E2=1230 

C = 3 L (ft) = 60 
H (ft) = Table eleva - Invert eleva ( 1208 ft ) 
Q (cfs) = C * (L-.2H) * (H**1.5) -- Contracted Weir 



1***************************************** *************************************** 
* * * * 
* FLOOD HYDROGRAPH PACKAGE (MEC-l) * * U.S. ARMY CORPS OF ENGINEERS ... 
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER 
* VERSION 4.1 * * 609 SECOND STREET 
* * * DAVIS, CALIFORNIA 95616 * 
* RUN DATE 18NOV01 TIME 09:43:12 * * (916) 756-1104 * 
* * * * 
***************************************** *************************************** 

x X XXXXXXX XXXXX X 
X X X X X XX 
X X X X X 
XXXXXXX XXXX X XXXXX X 
X X X X X 
X X X X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-' KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT 

LINE 10 ••••••• 1 •••••.• 2 ...•.•• 3 •••..•• 4 •.••••. 5 •••.••• 6 ...•.•• 7 ••••.•. 8 ..••••• 9 ..•..• 10 

2 
3 
4 
5 
6 
7 

8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

ID Consol Bailey Mine New Coal Refuse Disposal 
ID Sedimentation Pond 
10 100 Year Stonm W/ NO Dam Break 
10 Filename: SP-NB.HC1 
10 Cales By: GAH 11/18/01 
IT 5 0 0 300 
10 3 0 
* ********************************************** 

KK Run-A Sediment Pond Watershed 
KM Runoff into Sed Pond 
SA 0.711 
PB 5.2 
* SCS, Type III 24-hour storm distribution 
IN 12 0 0 
PC .000 .002 .004 .006 .008 .010 
PC .022 .024 .027 .029 .032 .034 
PC .048 .051 .054 .057 .060 .063 
PC .080 .084 .087 .091 .095 .099 
PC .120 .125 .130 .135 .141 .147 
PC .181 .190 .199 .209 .221 .235 
PC .663 .699 .725 .743 .759 .m 
PC .820 .827 .834 .841 .847 .854 
PC .880 .884 .889 .893 .898 .902 
PC .921 .924 .928 .931 .935 .938 
PC .952 .955 .957 .960 .962 .965 
PC .9n .979 .982 .984 .986 .989 
LS 0 80 

Area 

.013 .015 .017 .020 

.037 .040 .042 .045 

.066 .070 .073 .076 

.103 .107 .111 .116 

.153 .160 .166 .173 

.251 .270 .307 .431 

.784 .794 .804 .812 

.859 .865 .870 .875 

.906 .910 .914 .917 

.941 .944 .947 .949 

.967 .970 .972 .975 

.992 .994 .997 1.000 

PAGE 1 



26 

27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
41 
42 
43 
44 

LINE 

45 
46 
47 
48 
49 

50 
51 
52 

53 
54 
55 
56 
57 
58 

59 
60 
61 
62 
63 

64 
65 
66 

67 
68 
69 
70 
71 

UD 0.25 
* ********************************************** 

KK Rte-A Sediment Pond - 1 
KM Route FLow through Upper Chamber of Sed; ment Pond 
RS ELEV 1149.0 
SV 0.0 0.66 1. 71 3.17 3.75 4.39 5.08 5.82 6.62 7.48 
SV 8.39 9.36 10.40 11.49 12.65 13.87 15.16 
SQ 0.0 0.0 0.0 0.0 0.8 1.9 3.3 4.8 6.6 8.5 
SQ 64.2 151.7 189.9 331.5 531.0 848.6 1301.6 
SE 1140 1143 1146 1149 1150 1151 1152 1153 1154 1155 
SE 1156 1157 1158 1159 1160 1161 1162 
* ********************************************** 

KK Rte-B Sediment Pond - 2 
KM Route FLow through Lower Chamber of Sediment Pond 
RS ELEV 1141.5 
SV 0.0 10.64 13.15 18.50 24.28 30.51 37.19 44.34 51.97 55.98 
SV 60.11 64.37 66.55 68.76 73.28 n.94 
sa 0.0 0.0 0.6 2.8 5.9 9.8 14.2 19.2 24.7 27.6 
sa 30.6 86.7 132.6 197.3 367.6 578.2 
SE 1134 1141 1142 1144 1146 1148 1150 1152 1154 1155 
SE 1156 1157 1157.5 1158 1159 1160 
* ********************************************** 

HEC-1 INPUT 

10 ••••••• 1 ...•••• 2 ..•.•.. 3 .•...•. 4 ....... 5 ..•.... 6 ••...•. 7 ..•.... 8 ....... 9 •.••.. 10 

KK Run-B Railroad Embankment Watershed 
KM Runoff downstream of Sed Pond 
BA 0.070 
LS 0 70 
UD 0.15 
* ********************************************** 

KK Add-1 Add Sediment Pond OutLet and Railraod Embankment Flows 
KM 
HC 

Combine Hydrographs 
2 

* ********************************************** 

KK Rte-C Railroad 
KM Route FLows through Railroad Embankment 
RS ELEV 1124.0 
SV 0.0 0.2 1.0 2.8 5.5 9.2 
SQ 0.0 274.7 608.8 839.2 1018.5 1170.7 
SE 1124 1130 1135 1140 1145 1150 
* ********************************************** 

KK Run-C Upper Watershed of Unnamed Trib to EnLow 
KM Area C Watershed 
BA 0.66 
lS 0 70 
UD 0.45 
* ********************************************** 

KK Add-2 
KM Combine Hydrographs 
HC 2 
* ********************************************** 

KK Rch-1 
KM Cross Section 1 
RS ELEV 
RC .08 .04 .08 1900 .006 
RX 0 150 190 195 205 210 

14.1 20.5 
1305.4 1427.5 

1155 1160 

Fork 

300 350 

23.4 40.0 
1473.2 1539.6 

1162 1165 

\£{ 

PAGE 2 



72 

73 
74 
75 
76 
77 

78 
79 
80 

RY 1140 1100 1099 1094 1094 1099 
* ********************************************** 

KK 
KM 
SA 
LS 
UO 

Run-D Unnamed Trib to Enlow Fork 
Area 0 Watershed 

1.61 
o 70 

0.6 
* ********************************************** 

KK Add-3 
KM Combine Hydrographs 
HC 2 
* ********************************************** 

HEC-' INPUT 

15 
1100 1140 

PAGE 3 

LINE 10 ••• _ ••• 1 •.••••• 2 ••••.•• 3 ••••••• 4 •••.••• 5 •••.•.• 6 •••.••• 7 ••••••• 8 ••••••• 9 •••••• 10 

81 
82 
83 
84 
85 
86 

87 
88 
89 
90 
91 
92 

93 
94 
95 
96 
97 

98 
99 

100 

101 
102 
103 
104 
105 
106 

107 

KK Rch-2 
KM Cross Section 2 
RS ELEV 
RC .08 .04 .08 2500 .007 
RX 0 50 115 120 130 135 
RY 1120 1080 1059 1054 1054 1059 
* ********************************************** 

KK Rch·3 
KM Cross Section 3 
RS ELEV 
RC .08 .04 .08 2200 .008 
RX 0 125 140 145 155 160 
RY 1100 1060 1040 1035 1035 1040 
* ********************************************** 

KK Run-E Boothe Run Watershed 
KM Area E Watershed 
SA 1.56 
LS 0 70 
UO 0.5 
* ********************************************** 

KK Add-4 
KM Combine Hydrographs 
HC 2 
* ********************************************** 

KK Rch-4 
KM Cross Section 4 
RS ELEV 
RC .08 .04 .08 2200 .007 
RX 0 150 190 195 205 210 
RY 1100 1040 1025 1020 1020 1025 
* ********************************************** 
ZZ 

1***************************************** 
* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* JUN 1998 * 
* VERSION 4.1 * 
* * 
* RUN DATE 18NOV01 TIME 09:43:12 * 
* * 
***************************************** 

400 500 
1080 1120 

400 550 
1060 1100 

425 600 
1040 1060 

*************************************** 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 ole 

* (916) 756-1104 
* 
*************************************** 



710 

IT 

Consol Bailey Mine New Coal Refuse Disposal Area 
Sedimentation Pond 
100 Year Storm W/ NO Dam Break 
Filename: SP-NB.HC1 
Cales By: GAH 11/18/01 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL O. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION 

IDATE 0 STARTING DATE 
ITIME 0000 STARTING TIME 

INTERVAL 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0055 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

lb 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

8 KK 

12 IN 

10 BA 

11 PB 

13 PI 

************** 
'* 

'* 

* 
Run-A * 

* 
************** 

Sediment Pond Watershed 

Runoff into Sed Pond 

TIME DATA FOR INPUT TIME SERIES 
JXMIN 12 TIME INTERVAL IN MINUTES 

JXDATE 
JXTIME 

SUBBASIN RUNOFF DATA 

o STARTING DATE 
o STARTING TIME 

SUBBASIN CHARACTERISTICS 
TAREA .71 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 



25 LS 

26 UD 

*** 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.05 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.07 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.50 INITIAL ABSTRACTION 
80.00 CURVE NUMBER 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 PERCENT IMPERVIOUS AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SCS DIMENSIONLESS UNITGRAPH 

209. 
52. 

TlAG .25 LAG 

*** 

714. 
33. 

1137. 
21. 

*** 

1137. 
13. 

*** 

UN 11 HYDROGRAPH 
17 END-Of-PERIOD ORDINATES 

886. 530. 330. 
9. 5. 2. 

*** *** 

HYDROGRAPH AT STATION Run-A 

TOTAL RAINfALL = 5.20, TOTAL LOSS = 2.13, TOTAL EXCESS = 3.07 

PEAK FLOIJ TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

+ 1259. 12.17 
(CFS) 

(INCHES) 
(AC-FT) 

189. 
2.472 

94. 

CUMULATIVE AREA = 

59. 
3.068 

116. 

• 71 SQ MI 

56. 
3.068 

116. 

56. 
3.068 

116 • 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

214. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

133. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

83. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

\7 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

27 KK * Rte-A * Sediment Pond - 1 



+ 

+ 

+ 

29 RS 

30 SV 

32 SQ 

34 SE 

• * * 
************** 

Route Flow through Upper Chamber of Sediment Pond 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

STORAGE 

DISCHARGE 

ELEVATION 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

1149.00 INITIAL CONDITION 
.00 WORKING RAND D COEFFICIENT 

.0 .7 1.7 3.2 
8.4 9.4 10.4 11.5 

O. O. o. O. 
64. 152. 190. 332. 

1140.00 1143.00 1146.00 1149.00 
1156.00 1157.00 1158.00 1159.00 

*** 

3.8 4.4 
12.6 13.9 

1. 2. 
531. 849. 

1150.00 1151.00 
1160.00 1161.00 

5.1 5.8 6.6 
15.2 

3. 5. 7. 
1302. 

1152.00 1153.00 1154.00 
1162.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 849. TO 1302. 

*** 

PEAK FLOW 

(CFS) 

1245. 

PEAK STORAGE 

(AC-FT) 
15. 

PEAK STAGE 

(FEET) 
1161.87 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rte-A 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
(CFS) 

12.17 188. 57. 55. 55. 
(INCHES) 2.461 2.962 2.962 2.962 
(AC-H) 93. 112. 112. 112. 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
12.17 9. 6. 6. 6. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
12.17 1156.94 1153.34 1153.18 1153.18 

CUMULATIVE AREA = .71 SQ MI 

7.5 

9. 

1155.00 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 

* * 
36 KK * Rte-B * Sediment Pond - 2 

* * 
************** 

Route Flow through Lower Chamber of Sediment Pond 

HYDROGRAPH ROUTING DATA 



38 RS 

39 SV 

41 sa 

43 SE 

*** 

PEAK FLOW 

+ (CFS) 

+ 228. 

STORAGE ROUTING 
NSTPS NUMBER OF SUB REACHES 

ITYP ELEV TYPE OF INITIAL CONDITION 
RSVRIC 1141.50 INITIAL CONDITION 

X .00 WORKING RAND D COEFFICIENT 

STORAGE .0 10.6 13.1 18.5 24.3 30.5 37.2 44.3 52.0 56.0 
60.1 64.4 66.6 68.8 73.3 77.9 

DISCHARGE O. O. 1. 3. 6. 10. 14. 19. 25. 28. 
31. 87. 133. 197. 368. 578. 

ELEVATION 1134.00 1141.00 1142.00 1144.00 1146.00 1148.00 1150.00 1152.00 1154.00 1155.00 
1156.00 1157.00 1157.50 1158.00 1159.00 1160.00 

*** 

*** *** *** *** 

HYDROGRAPH AT STATION Rte-B 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
(CFS) 

12.92 97. 34. 32. 32. 
(INCHES) 1.268 1.752 1.753 1.753 

(AC- FT) 48. 66. 66. 66. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (AC-Ff) (HR) 
70. 12.92 64. 39. 38. 38. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1158.18 12.92 1156.96 1149.46 1149.17 1149.17 

CUMULATIVE AREA = .71 sa MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

45 KK 

47 BA 

11 PB 

13 PI 

************** 

* 
* 
* 

* 
Run-B * 

* 
Railroad Embankment Watershed 

************** 
Runoff downstream of Sed Pond 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .07 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 .00 
.00 .00 .00 .00 

.00 

.00 
.00 
.00 

.00 

.00 
.00 
.00 

.00 

.00 
.00 
.00 



48 LS 

49 UD 

*** 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.05 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.07 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.86 INITIAL ABSTRACTION 
70.00 CURVE NUMBER 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP .00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .15 LAG 

*** 

UNIT HYDROGRAPH 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

11 END-OF-PERIOD ORDINATES 
65. 173. 152. n. 39. 19. 9. 

O. 

*** *** *** *** 

HYDROGRAPH AT STATION Run-B 

TOTAL RAINFALL ::; 5.20, TOTAL LOSS = 3.01, TOTAL EXCESS = 2.19 

PEAK FLOIJ TIME MAXIMUM AVERAGE FLOIJ 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

+ 110. 12.08 
(CFS) 

(INCHES) 
(AC-FT) 

13. 
1.781 

7. 

CUMULATIVE AREA = 

4. 
2.186 

8. 

.07 SQ MI 

4. 
2.186 

8. 

4. 
2.186 

8. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

2. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

zo 

** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 



z.( 

* * 
50 KK Add-1 * Add Sediment Pond Outlet and Railraod Embankment Flows 

* * 
************** 

Combine Hydrographs 

52 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 

HYDROGRAPH AT STATION Add-1 

PEAK FLOIJ TIME MAXIMUM AVERAGE FLOIJ 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 
(CFS) 

+ 240. 12.92 106. 38. 36. 36. 
( INCHES) 1.268 1.791 1.792 1.792 

(AC- FT) 53. 75. 75. 75. 

CUMULATIVE AREA = .78 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

53 KK 

55 RS 

56 SV 

57 SQ 

58 SE 

************** 
* * 
* Rte-C * Railroad 

* * 
************** 

Route Flows through Railroad Embankment 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

STORAGE 

DISCHARGE 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

1124.00 INITIAL CONDITION 
.00 YORKING RAND D COEFFICIENT 

.0 .2 1.0 2.8 5.5 9.2 14.1 20.5 23.4 40.0 

O. 275. 609. 839. 1019. 1171. 1305. 1428. 1473. 1540. 

ELEVATION 1124.00 1130.00 1135.00 1140.00 1145.00 1150.00 1155.00 1160.00 1162.00 1165.00 

*** 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOt.IS BETWEEN O. TO 609. 

*** 

PEAK FLO'"' 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOIJS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rte-C 

TIME MAXIMUM AVERAGE FLOW 



+ (CFS) (HR) 

2400 12.92 

PEAK STORAGE TIME 

+ (AC- FT) 
o. 

PEAK STAGE 

+ (FEET) 
1129.25 

(HR) 
12.92 

TIME 

(HR) 
12.92 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

106. 
1.267 

53. 

24-HR 

38. 
1.791 

75. 

72-HR 

36. 
1.791 

75. 

MAXIMUM AVERAGE STORAGE 

24.92-HR 

36. 
1.791 

75. 

6-HR 24-HR 72-HR 24.92-HR 

o. o. o. o. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

1126.32 1124.82 1124.79 1124.79 

CUMULATIVE AREA = .78 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

59 KK 

61 BA 

11 PB 

13 PI 

************** 

* * 
* Run-C * 

* 
Upper Watershed of Unnamed Trib to Enlow Fork 

* 
************** 

Area C Watershed 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .66 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.05 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.07 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 
:10 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 



.00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 

62 LS SCS LOSS RATE 
STRTL .86 INITIAL ABSTRACTION 

CRVNBR 70.00 CURVE NUMBER 
RTiMP .00 PERCENT IMPERVIOUS AREA 

63 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .45 LAG 

*** 

UNIT HYDROGRAPH 
29 END-Of-PERIOD ORDINATES 

51. 154. 316. 509. 622. 648. 609. 
228. 174. 134. 101. 77. 59. 44. 

15. 11. 8. 7. 5. 4. 3. 

*** *** *** *** *** 

HYDROGRAPH AT STATION Run-C 

TOTAL RAINFAll = 5.20, TOTAL lOSS = 3.01, TOTAL EXCESS = 2.19 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 
(CFS) 

+ 587. 12.33 126. 39. 37. 37. 
(INCHES) '.775 2.185 2.185 2.185 

(AC- FT) 62. 77. 77. n. 

CUMULATIVE AREA = .66 SQ MI 

.00 

.00 

.00 

.00 

529. 
33. 
2. 

.00 

.00 

.00 

.00 

422. 
25. 
1. 

.00 

.00 

.00 

.00 

302. 
19. 

.00 

.00 

.00 

.00 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 

* * 
64 KK * Add-2 * 

* * 
************** 

Combine Hydrographs 

66 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** "*** *** 

HYDROGRAPH AT STATION Add-2 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CfS) (HR) 
(CFS) 

+ 652. 12.33 232. 76. 74. 74. 
(INCHES) 1.497 1.971 1.971 1.971 



+ 

• (AC-fl) 115. 151. 152. 152. 

CUMULATIVE AREA = 1.44 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

67 KK 

69 RS 

70 RC 

72 RY 
71 RX 

******-****** 
'It * 
* Rch-1 * 
* * 
************** 

Cross Section 1 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

.00 INITIAL CONDITION 

.00 WORKING RAND D COEfFICIENT 

NORMAL DEPTH CHANNEL 
ANL .OBO LEFT OVERBANK N-VALUE 

ANCH .040 MAIN CHANNEL N-VALUE 
ANR .OBO RIGHT OVERBANK N-VALUE 

RLNTH 1900. REACH LENGTH 
SEL .0060 ENERGY SLOPE 

ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 

ELEVATION 
DISTANCE 

LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
1140.00 1100.00 1099.00 1094.00 1094.00 1099.00 1100.00 1140.00 

.00 150.00 190.00 195.00 205.00 210.00 300.00 350.00 

*** 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .00 1.31 3.13 15.42 32.56 50.99 70.69 91.67 113.93 
OUTFLOW .00 127.67 434.47 1492.02 3829.45 7168.72 11428.23 16574.38 22593.95 

ELEVATION 1094.00 1096.42 1098.84 1101.26 1103.68 1106.11 1108.53 1110.95 1113.37 

STORAGE 162.28 188.38 215.75 244.40 274.33 305.54 338.02 371.79 406.83 

137.47 
29484.55 
1115.79 

443.15 
OUTFLOW 37250.35 45899.70 55443.88 65896.10 m71.13 89584.71 102853.40 117094.50 132325.50 148564.30 

ELEVATION 1118.21 1120.63 1123.05 1125.47 1127.89 1130.32 1132.74 1135.16 1137.58 1140.00 

*** WARNING *- MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 22594. TO 148564. 

*** 

PEAl( FLOW 

(CFS) 

615. 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** -* *** 

HYDROGRAPH AT STATION Rch-l 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

CHR) 
(CFS) 

12.50 232. 76. 73. 73. 
(INCHES) 1.494 1.967 1.967 1.967 

(AC-FT) 115. 151. 151. 151. 



PEAK STORAGE TIME 

+ (AC-FT) 
5. 

PEAK STAGE 

+ (FEET) 
1099.26 

(HR) 
12.50 

TIME 

(HR) 
12.50 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

2. 1. 1. 1. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

1097.02 1095_10 1095.06 1095.06 

CUMULATIVE AREA = 1.44 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

73KK 

75 BA 

11·PB 

13 PI 

************** 

* * 
* Run-D * Unnamed Trib to Enlow Fork 

* * 
************** 

Area D Watershed 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 1.61 SUBBASIN AREA 

PRECIPITATI~N DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 
.00 .00 .00 
.00 .00 .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.05 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.07 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 
;00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 



+ 

+ 

76 LS 

77 UD 

*** 

.86 INITIAL ABSTRACTION 
70.00 CURVE NUMBER 

SCS LOSS RATE 
STRTl 

CRVNBR 
RTIMP .00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TlAG .60 LAG 

*** 

UN IT HYDROGRAPH 
38 END-OF-PERIOD ORDINATES 

62. 187. 361. 615. 896. 1100. 1202. 
911. 740. 572. 460. 371. 305. 248. 
107. 86. 68. 56. 45. 37. 30. 

13. 11. 9. 7. 6. 4. 2. 

*** *** *** *** 

HYDROGRAPH AT STATION Run-D 

TOTAL RAINFALL = 5.20, TOTAL LOSS = 3.01, TOTAL EXCESS = 2.19 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

1189. 12.50 306. 94. 91. 91. 
(INCHES) 1.770 2.182 2.182 2.182 
(AC-FT) 152. 187. 187. 187. 

CUMULATIVE AREA = 1.61 sa MI 

1208. 
201. 
24. 

1. 

1151. 
162. 
19. 

1044. 
130. 
16. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 

* * 
78 KK * Add-3 * 

* * 
************** 

Combine Hydrographs 

80 He HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 

HYDROGRAPH AT STATION Add-3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR - 72-HR 24.92-HR 

+ (CFS) (HR) 
(CFS) 

+ 1804. 12.50 538. 171. 164. 164. 
(INCHES) 1.639 2.080 2.081 2.081 
(AC-FT) 267. 339. 339. 339. 

CUMULATIVE AREA = 3.05 sa MI 



+ 

+ 

+ 

1-7 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** • 

81 KK 

83 RS 

84 RC 

86 RY 
85 RX 

************** 

* 
* 
* 

* 
Rch-2 * 

* 
************** 

Cross Sect;on 2 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 
.00 INITIAL CONDITION 
.00 WORKING RAND D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .080 LEFT OVERBANK N-VALUE 

ANCH .040 MAIN CHANNEL N-VALUE 
ANR .080 RIGHT OVERBANK N-VALUE 

RLNTH 2500. REACH LENGTH 
SEL .0070 ENERGY SLOPE 

ELMAX .0 MAX. ElEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 

ELEVATION 
DISTANCE 

LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
1120.00 1080.00 1059.00 1054.00 1054.00 1059.00 1080.00 1120.00 

.00 50.00 115.00 120.00 130.00 135.00 400.00 500.00 

*** 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

.00 2.69 8.25 23.78 50.19 87.48 135.66 194.71 263.55 335.97 STORAGE 
OUTFLOW 

ELEVATION 
.00 258.61 1044.44 2902.94 6371.54 11913.68 19939.15 30823.98 45949.66 65168.64 

1054.00 1057.47 1060.95 1064.42 1067.89 1071.37 1074.84 1078.32 1081.79 1085.26 

STORAGE 410.97 488.58 568.78 651.58 736.98 824.97 915.56 1008.75 1104.53 1202.91 
OUTFLOW 87319.84 112314.40 140095.10 170625.80 203885.30 239863.30 278557.70 319972.70 364117.60 411005.80 

ELEVATION 1088.74 1092.21 1095.68 1099.16 1102.63 1106.10 1109.58 1113.05 1116.53 1120.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 65169. TO 411006. 

*** 

PEAK FLOW 

(CFS) 

1749. 

PEAK STORAGE 

(AC-FT) 
14. 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rch-2 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
(CFS) 

12.67 537. 170. 164. 164. 
(INCHES) 1.636 2.077 2.077 2.077 

(AC-FT) 266. 338. 338. 338. 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
12.67 5. 2. 1. 1. 



PEAK STAGE 

(FEET) 
1062.26 

TIME 

(HR) 
12.67 

6-HR 

1058.32 

CUMULATIVE AREA = 

Zfj 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 24.92-HR 

1055.57 1055.51 1055.51 

3.05 sa MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

87 KK 

89 RS 

90 RC 

92 RY 
91 RX 

************** 

* * 
* Rch-3 * 
* * 
************** 

Cross Section 3 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

.00 INITIAL CONDITION 

.00 WORKING RAND D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .080 LEFT OVERBANK N-VALUE 

ANCH .040 MAIN CHANNEL N-VALUE 
ANR .080 RIGHT OVERBANK N-VALUE 

RLNTH 2200. REACH LENGTH 
SEL .0080 ENERGY SLOPE 

ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

ELEVATION 
DISTANCE 

CROSS-SECTION DATA 
LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + ---

1100.00 1060.00 1040.00 1035.00 1035.00 1040.00 
.00 125.00 140.00 145.00 155.00 160.00 

*** 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

6.74 18.02 36.84 63.19 

RIGHT OVERBANK ---
1060.00 1100.00 
400.00 550.00 

97.09 138.51 186.64 239.00 STORAGE 
OUTFLOW 

ELEVATION 

.00 

.00 
1035.00 

2.32 
269.12 

1038.42 
1068.97 2844.31 
1041.84 1045.26 

6013.23 10950.85 17990.04 27436.97 40460.54 56669.61 
1048.68 1052.11 1055.53 1058.95 1062.37 1065.79 

STORAGE 295.42 355.91 420.46 489.07 561.75 638.49 719.30 804.17 893.10 986.09 
OUTFLOW 75662.53 97479.02 122180.70 149840.30 180536.80 214353.00 251374.10 291686.90 335378.70 382537.40 

ELEVATION 1069.21 1072.63 1076.05 1079.47 1082.89 1086.32 1089.74 1093.16 1096.58 1100.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 40461. TO 382537. 

*** 

PEAK FLOW 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rch-3 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 



+ 1723. 12.75 

PEAK STORAGE TIME 

+ (AC-FT) 
11. 

PEAK STAGE 

+ (FEET) 

1043.10 

(HR) 
12.67 

TIME 

(HR) 
12.75 

(CFS) 

(INCHES) 
(AC-FT) 

536. 
1.635 
266. 

6-HR 

4. 

6-HR 

1039.19 

CUMULATIVE AREA = 

170. 
2.074 
338. 

164. 
2.075 
338. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

1. 1. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1036.51 1036.45 

3.05 SQ HI 

164. 
2.075 
338. 

24.92-HR 

1. 

24.92-HR 

1036.45 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

93 KK 

95 BA 

11 PB 

13 PI 

************** 

* * 
* Run-E * Boothe Run Watershed 

* * 
************** 

Area E Watershed 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 1.56 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 .00 
.00 .00 .00 .00 
.00 .00 .00 .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.05 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.07 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 
;00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 



30 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 

96 LS SCS LOSS RATE 
STRTL .86 INITIAL ABSTRACTION 

CRVNBR 70.00 CURVE NUMBER 
RTIMP .00 PERCENT IMPERVIOUS AREA 

97 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .50 LAG 

*** 

UNIT HYDROGRAPH 
32 END-Of-PERIOD ORDINATES 

94. 277. 568. 953. 1247. 1381. 1381. 1264. 1103. 882. 
651. 504. 390. 311. 243. 187. 146. 114. 88. 69. 

53. 42. 33. 25. 20. 15. 13. 10. 8. 5. 
3. 1. 

*** *** *** *** *** 

HYDROGRAPH AT STATION Run-E 

TOTAL RAINFALL = 5.20, TOTAL LOSS = 3.01, TOTAL EXCESS = 2.19 

PEAK FLOW TIME MAXIMUM AVERAGE FLOlJ 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 
(CFS) 

+ 1301. 12.42 298. 92. 88. 88. 
(INCHES) 1.774 2.184 2.184 2.184 

(AC-FT) 148. 182. 182. 182. 

CUMULATIVE AREA = 1.56 SQ MI 

*** *** *** *** *** *** *** *** **'* *** *** *'** *** **'* *** *** *** *** *** *** *** *** *** *** *** *** **'* *** *** *** *** *** *** 

************** 
* * 

98 KK * Add-4 * 
* * 
************'** 

Combine Hydrographs 

100 He HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 

HYDROGRAPH AT STATION Add-4 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

+ 2821. 12.58 832. 262. 252. 252. 
(INCHES) 1.678 2.111 2.112 2.112 

(AC-FT) 413. 519. 519. 519. 



+ 

+ 

CUMULATIVE AREA = 4.61 sa MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

101 KK 

103 RS 

104 RC 

106 RY 
105 RX 

************** 
* * 
* Rch-4 * 
* * 
************** 

Cross Section 4 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 
.00 INITIAL CONDITION 
.00 WORKING RAND D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .080 LEFT OVERBANK N-VALUE 

ANCH 
ANR 

RLNTH 
SEL 

ELMAX 

.040 MAIN CHANNEL N-VALUE 

.080 RIGHT OVERBANK N-VALUE 
2200. REACH LENGTH 
.0070 ENERGY SLOPE 

.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 

ELEVATION 
DISTANCE 

LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + ---

1100.00 1040.00 1025.00 1020.00 1020.00 1025.00 
.00 150.00 190.00 195.00 205.00 210.00 

*** 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

RIGHT OVERBANK ---
1040.00 1060.00 
425.00 600.00 

.00 3.02 12.27 36.50 75.95 130.47 196.50 272.61 358.79 455.05 STORAGE 
OUTFLOW 

ELEVATION 
.00 364.34 1686.13 5034.88 11380.81 21712.07 36827.73 56448.41 80889.36 110474.60 

1020.00 1024.21 1028.42 1032.63 1036.84 1041.05 1045.26 1049.47 1053.68 1057.90 

STORAGE 560.40 668.97 779.77 892.81 1008.10 1125.62 1245.37 1367.37 1491.61 1618.08 
OUTFLOW 148267.80 194409.70 246010.10 302934.80 365082.40 432375.40 504753.90 582172.40 664596.10 751999.60 

ELEVATION 1062.11 1066.32 1070.53 1074.74 1078.95 1083.16 1087.37 1091.58 1095.79 1100.00 

*** ~ARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 80889. TO 752000. 

*** 

PEAK FLOW 

(CFS) 

2767. 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rch;.4 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
(CFS) 

12.67 831. 261. 252. 252. 
(INCHES) 1.676 2.109 2.109 2.109 

(AC-FT) 412. 519. 519. 519. 



32,-
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 
+ (AC-FT) (HR) 

20. 12.67 6. 2. 2. 2. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1029.78 12.67 1025.28 1021.94 1021.87 1021.87 

CUMULATIVE AREA = 4.61 SQ HI 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24-HOUR n-HOUR 

HYDROGRAPH AT 
+ Run-A 1259. 12.17 189. 59. 56. .71 

ROUTED TO 
+ Rte-A 1245. 12.17 188. 57. 55. .71 
+ 1161.87 12.17 

ROUTED TO 
+ Rte-B 228. 12.92 97. 34. 32. .71 
+ 1158.18 12.92 

HYDROGRAPH AT 
Run-B 110. 12.08 13. 4. 4. .07 

2 COMBINED AT 
+ Add-1 240. 12.92 106. 38. 36. .78 

ROUTED TO 
+ Rte-C 240. 12.92 106. 38. 36. .78 
+ 1129.25 12.92 

HYDROGRAPH AT 
+ Run-C 587. 12.33 126. 39. 37. .66 

2 COMBINED AT 
+ Add-2 652. 12.33 232. 76. 74. 1.44 

ROUTED TO 
+ Rch-1 615. 12.50 232. 76. 73. 1.44 
+ 1099.26 12.50 

HYDROGRAPH AT 
+ Run-D 1189. 12.50 306. 94. 91. 1.61 

2 COMBINED AT 
+ Add-3 1804. 12.50 538. 171. 164. 3.05 

ROUTED TO 
+ Rch-2 1749. 12.67 537. 170. 164. 3.05 
+ 1062.26 12.67 

ROUTED TO: 
Rch-3 1723. 12.75 536. 170. 164. 3.05 

+ 1043.10 12.75 



33 
HYDROGRAPH AT 

+ Run-E 1301. 12.42 298. 92. 88. 1.56 

2 COMBINED AT 
+ Add-4 2821. 12.58 832. 262. 252. 4.61 

ROUTED TO 
+ Rch-4 2767. 12.67 831. 261. 252. 4.61 
+ 1029.78 12.67 

*** NORMAL END OF HEC-' *** 



1***************************************** *************************************** 
* * * * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * u.s. ARMY CORPS OF ENGINEERS * 

JUN 1998 * * HYDROLOGIC ENGINEERING CENTER * 
VERSION 4.1 * * 609 SECOND STREET * 

* * * DAVIS, CALIFORNIA 95616 * 
* RUN DATE 18NOV01 TIME 09:33: 18 * * (916) 756-1104 * 
* * * * 
***************************************** *************************************** 

x X XXXXXXX XXXXX X 
X X X X X XX 
X X X X X 
XXXXXXX XXXX X XXXXX X 
X X X X X 
X X X X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 10 ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••..••• 5 .•••••• 6 •.••••. 7 .•••.•• 8 ••.••.• 9 •••••• 10 

1 ID Consol Bailey Mine New Coal Refuse Disposal Area 
2 10 Sedimentation Pond 
3 10 100 Year Storm W/ Dam Break 
4 10 Filename: SP-B.HC1 
5 10 Cales By: GAH 11/18/01 
6 IT 5 0 0 300 
7 10 3 0 

* ********************************************** 

8 KK Run-A Sediment Pond Watershed 
9 KM Runoff into Sed Pond 

10 BA 0.711 
11 PB 5.2 

* SCS, Type III 24-hour storm distribution 
12 IN 12 0 0 
13 PC .000 .002 .004 .006 .008 .010 .013 .015 .017 .020 
14 PC .022 .024 .027 .029 .032 .034 .037 .040 .042 .045 
15 PC .048 .051 .054 .057 .060 .063 .066 .070 .073 .076 
16 PC .080 .084 .087 .091 .095 .099 .103 .107 .111 .116 
17 PC .120 .125 .130 .135 .141 .147 .153 .160 .166 .173 
18 PC .181 .190 .199 .209 .221 .235 .251 .270 .307 .431 
19 PC .663 .699 .725 .743 .759 .m .784 .794 .804 .812 
20 PC .820 .827 .834 .841 .847 .854 .859 .865 .870 .875 
21 PC .880 .884 .889 .893 .898 .902 .906 .910 .914 .917 
22 PC .921 .924 .928 .931 .935 .938 .941 .944 .947 .949 
23 PC .952 .955 .957 .960 .962 .965 .967 .970 .972 .975 
24 PC .977 .979 .982 .984 .986 .989 .992 .994 .997 1.000 
25 LS a 80 



26 

27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

LINE 

48 
49 
50 
51 
52 

53 
54 
55 

56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
66 

67 
68 
69 

70 
71 

35 
UD 0.25 
* ********************************************** 

KK Rte·A Sediment Pond . 1 
KM Route Flow through Upper chamber of Sediment Pond 
RS ELEV 1149.0 
SV 0.0 0.66 1.71 3.17 3.75 4.39 5.08 5.82 6.62 7.48 
SV 8.39 9.36 10.40 11.49 12.65 13.87 15.16 
SQ 0.0 0.0 0.0 0.0 0.8 1.9 3.3 4.8 6.6 8.5 
SQ 64.2 151.7 189.9 331.5 531.0 848.6 1301.6 
SE 1140 1143 1146 1149 1150 1151 1152 1153 1154 1155 
SE 1156 1157 1158 1159 1160 1161 1162 
* ********************************************** 

KK Rte·B Sediment Pond . 2 
-KM Route Flow through Lower Chamber of Sediment Pond 

KM Breach Dam @ Elev 1158.1 
RS ELEV 1141.5 
SV 0.0 10.64 13.15 18.50 24.28 30.51 37.19 44.34 51.97 55.98 
SV 60.11 64.37 66.55 68.76 73.28 77.94 
SQ 0.0 0.0 0.6 2.8 5.9 9.8 14.2 19.2 24.7 27.6 
SQ 30.6 86.7 132.6 197.3 367.6 578.2 
SE 1134 1141 1142 1144 1146 1148 1150 1152 1154 1155 
SE 1156 1157 1157.5 1158 1159 1160 
ST 1162 320 3.0 1.5 
SB 1134 85 .5 1158.1 
* ********************************************** 

HEC-l INPUT PAGE 2 

10 ••••••• 1 ••.•... 2 •...••• 3 ••••••. 4 .•••••• 5 ••.•••• 6 ••..•.• 7 •••••.. 8 .•.•••• 9 .••... 10 

KK Run·B Railroad Embankment Watershed 
KM Runoff downstream of Sed Pond 
BA 0.070 
LS 0 70 
UD 0.15 
* ********************************************** 

KK Add-1 Add Sediment Pond Outlet and Railraod Embankment Flows 
KM Combine Hydrographs 
HC 2 
* ********************************************** 

KK Rte·C Railroad 
KM Route Flows through Railroad Embankment 
RS ELEV 1124.0 
SV 0.0 0.2 1.0 2.8 5.5 9.2 14.1 20.5 23.4 40.0 
SQ 0.0 274.7 608.8 839.2 1018.5 1170.7 1305.4 1427.5 1473.2 1539.6 
SE 1124.0 1130 1135 1140 1145 1150 1155 1160 1162 1165 
* ********************************************** 

KK Run·C Upper Watershed of Unnamed Trib to Enlow Fork 
KM Area C Watershed 
BA 0.66 
lS 0 70 
UD 0.45 
* ********************************************** 

KK Add-2 
KM Combine Hydrographs 
HC 2 
* ********************************************** 

KK Rch·l 
KM Cross Section 1 



72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 

RS ELEV 
RC .08 .04 .08 1900 .006 
RX 0 150 190 195 205 210 
RY 1140 1100 1099 1094 1094 1099 
* ********************************************** 

KK Run-O Unnamed Trib to Enlow Fork 
KM Area D Watershed 
BA 1.61 
LS 0 70 
UO 0.6 
* ********************************************** 

KK Add-3 
KM combine Hydrographs 
HC 2 
* ********************************************** 

HEC-1 INPUT 

300 350 
1100 1140 

PAGE 3 

LINE 10 ••••••• 1 .••.•.. 2 ••••.•• 3 ...••.. 4 ...•... 5 .•.•.•• 6 ....•.. 7 ••.•..• 8 ..•...• 9 ...••• 10 

84 
85 
86 
87 
88 
89 

90 
91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

101 
102 
103 

104 
105 
106 
107 
108 
109 

110 

KK Rch·2 
KM Cross Section 2 
RS 1 ELEV 
RC .08 .04 .08 2500 .007 
RX a 50 115 120 130 135 
RY 1120 1080 1059 1054 1054 1059 
* ********************************************** 

KK Rch-3 
KM Cross Section 3 
RS ELEV 
RC .08 .04 .08 2200 .008 
RX a 125 140 145 155 160 
RY 1100 1060 1040 1035 1035 1040 
* ********************************************** 

KK Run-E Boothe Run Watershed 
KM Area E Watershed 
BA 1.56 
LS 0 70 
UO 0.5 
* ********************************************** 

KK Adci-4 
KM Combine Hydrographs 
HC 2 
* ********************************************** 

KK Rch-4 
KM Cross Section 4 
RS ELEV 
RC .08 .04 .08 2200 .007 
RX 0 150 190 195 205 210 
RY 1100 1040 1025 1020 1020 1025 
* ********************************************** 
zz 

1***************************************** 

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

JUN 1998 * 
VERSION 4.1 * 

* * 
* RUN DATE 18NOVOl TIME 09:33:18 * 
* * 

400 500 
1080 1120 

400 550 
1060 1100 

425 600 
1040 1060 

*************************************** 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 



***************************************** 

7 10 

IT 

Consol Bailey Mine New Coal Refuse Disposal Area 
Sedimentation Pond 
100 Year Storm W/ Dam Break 
Filename: SP-B.HC1 
Cales By: GAH 11/18/01 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL o. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION 

IDATE 0 STARTING DATE 
ITIME 0000 STARTING TIME 

INTERVAL 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0055 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

.08 HOURS 
24.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

31 
*************************************** 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

8 KK 

12 IN 

10 BA 

11 PB 

13 PI 

************** 
* 
* 
* 

* 
Run-A * 

* 
************** 

Sediment Pond Watershed 

Runoff into Sed Pond 

TIME DATA FOR INPUT TIME SERIES 
JXMIN 12 TIME INTERVAL IN MINUTES 

JXDATE 
JXTlME 

SUBBASIN RUNOFF DATA 

o STARTING DATE 
o STARTING TIME 

SUBBASIN CHARACTERISTICS 
TAREA .71 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 



25 LS 

26 UD 

*** 
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.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTiMP 

.50 INITIAL ABSTRACTION 
80.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 

209. 
52. 

TLAG .25 LAG 

*** 

714. 
33. 

1137. 
21. 

*** 

1137. 
13. 

HYDROGRAPH AT STATION 

*** 

UNIT HYDROGRAPH 
17 END-OF-PERIOD ORDINATES 

886. 530. 330. 
9. 5. 2. 

*** *** 

Run-A 

TOTAL RAINFALL = 5.20, TOTAL LOSS = 2.13, TOTAL EXCESS = 3.07 

PEAK FLOW TIME MAX I MUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

+ 1259. 12.17 
(CFS) 

(INCHES) 
(AC-FT) 

189. 
2.472 

94. 

CUMULATIVE AREA = 

59. 
3.068 

116. -

.71 SQ MI 

56. 
3.068 

116. 

56. 
3.068 

116. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

214. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

133. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

83. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

38 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 



27 KK 

29 RS 

30 SV 

32 SQ 

34 SE 

************** 

* 
* 
* 

* 
Rte-A * 

* 
************** 

Sediment Pond - 1 

Route FLow through Upper Chamber of Sediment Pond 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
NUMBER OF SUB REACHES 

ELEV TYPE OF INITIAL CONDITION 
RSVRIC 

X 

STORAGE 

DISCHARGE 

elEVATION 

1149.00 INITIAL CONDITION 
.00 WORKING RAND D COEFFICIENT 

.0 .7 1.7 3.2 
8.4 9.4 10.4 11.5 

o. o. o. O. 
64. 152. 190. 332. 

1140.00 1143.00 1146.00 1149.00 
1156.00 1157.00 1158.00 1159.00 

*** 

3.8 4.4 
12.6 13.9 

1. 2. 
531. 849. 

1150.00 1151.00 
1160.00 1161.00 

5.1 5.8 6.6 
15.2 

3. 5. 7. 
1302. 

1152.00 1153.00 1154.00 
1162.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 849. TO 1302. 

*** 

PEAK FLOW 

+ (CFS) 

+ 1245. 

PEAK STORAGE 

+ (AC-FT) 
15. 

PEAK STAGE 

+ (FEET) 
1161.87 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rte-A 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
(CFS) 

12.17 188. 57. 55. 55. 
(INCHES) 2.461 2.962 2.962 2.962 
(AC-FT) 93. 112. 112. 112. 

TIME MAXIMUM AVERAGE STORAGE 
6·HR 24-HR 72-HR 24.92-HR 

(HR) 
12.17 9. 6. 6. 6. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
12.17 1156.94 1153.34 1153.18 1153.18 

CUMULATIVE AREA = .71 SQ MI 

37 

7.5 

9. 

1155.00 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

36 KK 

************** 

* 
* 
* 

* 
Rte-B * 

* 
************** 

Sediment Pond - 2 

Route Flow through Lower Chamber of Sediment Pond 



+ 

+ 

+ 

+ 

Breach Dam a Elev 1158.1 

HYDROGRAPH ROUTING DATA 

39 RS STORAGE ROUTING 

40 SV 

NSTPS 
ITYP 

RSVRIC 
X 

STORAGE 

NUMBER OF SUB REACHES 
ELEV TYPE OF INITIAL CONDITION 

1141.50 INITIAL CONDITION 
.00 WORKING RAND D COEFFICIENT 

.0 
60.1 

10.6 
64.4 

13.1 
66.6 

18.5 
68.8 

24.3 
73.3 

30.5 
77.9 

37.2 44.3 52.0 56.0 

42 SQ DISCHARGE o. o. 1. 3. 6. 10. 14. 19. 25. 28. 
31. 87. 133. 197. 368. 578. 

44 SE elEVATION 1134.00 1141.00 1142.00 1144.00 1146.00 1148.00 1150.00 1152.00 1154.00 1155.00 
1156.00 1157.00 1157.50 1158.00 1159.00 1160.00 

46 ST TOP OF DAM 
TOPEl 1162.00 ELEVATION AT TOP OF DAM 

DAMWID 320.00 DAM WIDTH 
COQO 3.00 WEIR COEFFICIENT 
EXPO 1.50 EXPONENT OF HEAD 

47 SB BREACH DATA 
ELBM 1134.00 ELEVATION AT BOTTOM OF BREACH 

BRWID 85.00 WIDTH OF BREACH BOTTOM 
Z 1.00 BREACH SIDE SLOPE 

HAIL .50 TIME FOR BREACH TO DEVELOP 
FAILEl 1158.10 W.S. ELEVATION TO TRIGGER FAILURE 

*** 

BEGIN DAM FAILURE AT 12.83 HOURS 

*** *** *** *** *** 

HYOROGRAPH AT STATION Rte-B 

PEAK OUTFLOW IS 3043. AT TIME 13.16 HOURS 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

3033. 13.17 222. 63. 61. 61. 
(INCHES) 2.898 3.302 3.303 3.303 
(AC-FT) 110. 125. 125. 125. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR n-HR 24.92-HR 

(AC-FT) (HR) 
70. 12.91 21. 9. 9. 9. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR n-HR 24.92-HR 

(FEET) (HR) 
1158.17 12.91 1144.29 1138.99 1138.81 1138.81 

CUMULATIVE AREA = .71 SQ MI 



41 
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

48 KK 

50 BA 

11 PB 

13 PI 

51 LS 

'52 UD 

*** 

************** 

* 
* 
* 

* 
Run-B * 

* 
Railroad Embankment Watershed 

************** 
Runoff downstream of Sed Pond 

SUBBASIN RUNOff DATA 

SUBBASIN CHARACTERISTICS 
TAREA .07 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 .00 
.00 .00 .00 .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.05 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.07 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.86 INITIAL ABSTRACTION 
70.00 CURVE NUMBER 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP .00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TlAG .15 lAG 

*** 

UNIT HYDROGRAPH 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

11 END-Of-PERIOD ORDINATES 
65. 173. 152. n. 39. 19. 9. 

O. 

*** *** *** *** 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

2. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 



TOTAL RAINFALL = 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 110. 12.08 

HYDROGRAPH AT STATION Run-B 

5.20, TOTAL LOSS = 3.01, TOTAL EXCESS = 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) 
13. 4. 4. 

( INCHES) 1.781 2.186 2.186 
(AC-FT) 7. 8. 8. 

CUMULATIVE AREA = .07 SQ MI 

2.19 

24.92-HR 

4. 
2.186 

8. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 

* * 
53 KK * Add-' * Add Sediment Pond Outlet and Railraod Embankment Flows 

* * 
************** 

Combine Hydrographs 

55 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 

HYDROGRAPH AT STATION Add-1 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

+ 3044. 13.17 
(CFS) 

(INCHES) 
(AC-FT) 

232. 
2.760 
115. 

CUMULATIVE AREA = 

67. 
3.202 

133. 

.78 sa MI 

65. 
3.203 

133. 

65. 
3.203 

133_ 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

56 KK 

58 RS 

************** 

* 
* 
* 

* 
Rte-C * 

* 
************** 

Railroad 

Route Flows through Railroad Embankment 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTI NG 
NSTPS 

lTYP 
RSVRIC 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

1124.00 INITIAL CONDITION 



x .00 WORKING RAND D COEFFICIENT 

59 SV STORAGE .0 .2 1.0 2.8 5.5 9.2 14.1 20.5 23.4 

60 SQ DISCHARGE o. 275. 609. 839. 1019. 1171. 1305. 1428. 1473. 

61 SE ELEVATION 1124.00 1130.00 1135.00 1140.00 1145.00 1150.00 1155.00 1160.00 1162.00 

*** 

*** WARNING *** MODIFIED PUlS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN O. TO 609. 

*** 

PEAK FLOW 

+ (CFS) 

+ 1509. 

PEAK STORAGE 

+ (AC-FT) 
32. 

PEAK STAGE 

+ (FEET) 
1163.60 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rte-C 

TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
(HR) 

(CFS) 
13.33 232. 67. 65. 65. 

(INCHES) 2.763 3.205 3.206 3.206 
(AC-FT) 115. 134. 134. 134. 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
13.33 2. 1. 1. 1. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
13.33 1129.41 1125.56 1125.50 1125.50 

CUMULATIVE AREA = .78 SQ MI 

¥'J; 

40.11 

1540. 

1165.00 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

62 KK 

64 BA 

11 PB 

13 PI 

************** 

* * 
* Run-C * 

* 
Upper Watershed of Unnamed Trib to Enlow Fork 

* 
************** 

Area C Watershed 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .66 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 
.00 .00 .00 

.00 

.00 
.00 
.00 

.00 

.00 
.00 
.00 

.00 

.00 
.00 
.00 

.00 

.00 



65 LS 

66 UD 

*** 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.05 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.07 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.10 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.86 INITIAL ABSTRACTION 
70.00 CURVE NUMBER 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 PERCENT IMPERVIOUS AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SCS DIMENSIONLESS UNITGRAPH 

51. 
228. 

15. 

TlAG .45 LAG 

*** 

154. 
174. 
11. 

316. 
134. 

8. 

*** 

509. 
101. 

7. 

*** 

UN IT HYDROGRAPH 
29 END-Of-PERIOD ORDINATES 

622. 648. 609. 
77. 59. 44. 
5. 4. 3. 

*** *** 

HYDROGRAPH AT STATION Run-C 

TOTAL RAINfALL = 5.20, TOTAL lOSS = 3.01, TOTAL EXCESS = 2.19 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CfS) (HR) 

+ 587. 12.33 
(CFS) 

(INCHES) 
(AC-fT) 

126. 
1.775 

62. 

CUMULATIVE AREA = 

39. 
2.185 

77 •. 

.66 SQ MI 

37. 
2.185 

77. 

37. 
2.185 

77. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

529. 
33. 
2. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

422. 
25. 
1. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

302. 
19. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

~** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 



tf5 
************** 

* * 
67 KK * Add-2 * 

* * 
************** 

Combine Hydrographs 

69 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 

HYDROGRAPH AT STATION Add-2 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) CHR) 
(CFS) 

+ 1649. 13.25 358. 106. 102. 102. 
(INCHES) 2.308 2.738 2.738 2.738 
(AC-FT) 177. 210. 210. 210. 

CUMULATIVE AREA = 1.44 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

70 KK 

72 RS 

73 RC 

75 RY 
74 RX 

************** 

* 
* 
* 

* 
Rch-1 * 

* 
************** 

Cross Section 1 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

.00 INITIAL CONDITION 

.00 WORKING RAND D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .080 LEFT OVERBANK N-VALUE 

.040 MAIN CHANNEL N-VALUE 

.080 RIGHT OVERBANK N-VALUE 
1900. REACH LENGTH 
.0060 ENERGY SLOPE 

ANCH 
ANR 

RLNTH 
SEL 

ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

ELEVATION 
DISTANCE 

CROSS-SECTION DATA 
LEFT OVERBANK --- + ------- MAIN CHANNEL ------- + ---

1140.00 1100.00 1099.00 1094.00 1094.00 1099.00 
.00 150.00 190.00 195.00 205.00 210.00 

*** 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

3.13 15.42 32.56 50.99 

RIGHT OVERBANK ---
1100.00 1140.00 
300.00 350.00 

70.69 91.67 113.93 137.47 STORAGE 
OUTFLOW 

.00 

.00 
1.31 

127.67 434.47 1492.02 3829.45 7168.72 11428.23 16574.38 22593.95 29484.55 



+ 

+ 

+ 

+ 

ELEVATION 1094.00 1096.42 1098.84 1101.26 1103.68 1106.11 1108.53 1110.95 1113.37 1115.79 

STORAGE 162.28 188.38 215.75 244.40 274.33 305.54 338.02 371.79 406.83 443.15 
OUTFLOW 37250.35 45899.70 55443.88 65896.10 m71.13 89584.71 102853.40 117094.50 132325.50 148564.30 

ELEVATION 1118.21 1120.63 1123.05 1125.47 1127.89 1130.32 1132.74 1135.16 1137.58 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 22594. TO 148564. 

*** 

PEAK FLOW 

(CFS) 

1580. 

PEAK STORAGE 

(AC-H) 
16. 

PEAK STAGE 

(FEET) 
1101.35 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rch-1 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
(CFS) 

13.42 357. 106. 102. 102. 
(INCHES) 2.305 2.736 2.737 2.737 
(AC-FT) 177. 210. 210. 210. 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
13.42 3. 1. 1. 1. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
13.42 1097.30 1095.14 1095.10 1095.10 

CUMULATIVE AREA = 1.44 SQ MI 

1140.00 

tfb 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

76 KK 

78 BA 

11 PB 

13 PI 

************** 

* 
* 
* 

* 
Run-D * 

* 
Unnamed Trib to Enlow Fork 

************** 
Area 0 Watershed 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 1.61 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 



79 LS 

80 UD 

*** 
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.00 

.00 

.00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

.86 INITIAL ABSTRACTION 
70.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 

62. 
911. 
107. 
13. 

TLAG .60 LAG 

*** 

187. 
740. 
86. 
11-

361-
572. 
68. 
9. 

*** 

615. 
460. 
56. 
7. 

HYDROGRAPH AT STATION 

*** 

UNIT HYDROGRAPH 
38 END-Of-PERIOD ORDINATES 

896. 1100. 1202. 
371. 305. 248. 
45. 37. 30. 
6. 4. 2. 

*** 

Run-D 

TOTAL RAINFALL = 5.20, TOTAL LOSS = 3.01, TOTAL EXCESS = 2.19 

PEAK fLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

+ 1189. 12.50 
(CFS) 

( INCHES) 
(AC-H) 

306. 
1.770 

152. 

CUMULATIVE AREA = 

94. 
2.182 

187. 

1.61 SQ MI 

91. 
2.182 
187. 

91. 
2.182 

187. 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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.00 

.00 

1208. 
201. 
24. 
1. 
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.00 
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.00 

1151. 
162. 
19. 
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.00 
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.00 

1044. 
130. 
16. 
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'17 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

81 KK * Add-3 * 
* * 
************** 



Combine Hydrographs 

83 He HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 

HYDROGRAPH AT STATION Add-3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 
(CFS) 

+ 1996. 13.42 664. 200. 193. 193. 
(INCHES) 2.022 2.444 2.444 2.444 
(AC-FT) 329. 398. 398. 398. 

CUMULATIVE AREA = 3.05 sa MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

84 KK 

86 RS 

87 RC 

89 RY 
88 RX 

************** 
* 
* 
* 

* 
Rch-2 * 

* 
************** 

Cross Section 2 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

.00 INITIAL CONDITION 

.00 WORKING RAND D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .080 LEFT OVERBANK N-VALUE 

ANCH 
ANR 

RLNTH 
SEL 

.040 

.080 
2500. 
.0070 

MAIN CHANNEL N-VALUE 
RIGHT OVERBANK N-VALUE 
REACH LENGTH 
ENERGY SLOPE 

ELMAX .0 MAX. ELEV. fOR STORAGE/OUTFLOW CALCULATION 

ELEVATION 
DISTANCE 

CROSS-SECTION DATA 
LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + ---

1120.00 1080.00 1059.00 1054.00 1054.00 1059.00 
.00 50.00 115.00 120.00 130.00 135.00 

*** 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

RIGHT OVERBANK .--
1080.00 1120.00 
400.00 500.00 

STORAGE 
OUTFLOW 

ELEVATION 

.00 

.00 
1054.00 

2.69 
258.61 

1057.47 

8.25 
1044.44 
1060.95 

23.78 50.19 87.48 135.66 194.71 263.55 335.97 
2902.94 6371.54 11913.68 19939.15 30823.98 45949.66 65168.64 
1064.42 1067.89 1071.37 1074.84 1078.32 1081.79 1085.26 

STORAGE 410.97 488.58 568.78 651~58 736.98 824.97 915.56 1008.75 1104.53 1202.91 
OUTFLOW 87319.84 112314.40 140095.10 170625.80 203885.30 239863.30 278557.70 319972.70 364117.60 411005.80 

ELEVATION 1088.74 1092.21 1095.68 1099.16 1102.63 1106.10 1109.58 1113.05 1116.53 1120.00 



*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 65169. TO 411006. 

*** 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rch-2 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 
(CFS) 

+ 1945. 13.50 663. 200. 193. 193. 
(INCHES) 2.020 2.442 2.442 2.442 
(AC-FT) 329. 397. 397. 397. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR n-HR 24.92-HR 

+ (AC-FT) (HR) 
16. 13.50 6. 2. 2. 2. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1062.63 13.50 1058.61 1055.62 1055.56 1055.56 

CUMULATIVE AREA = 3.05 sa MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

90 KK 

92 RS 

93 RC 

95 RY 
94 RX 

************** 
* * 
* Rch-3 * 
* * 
************** 

Cross Section 3 

HYDROGRAPH ROUT I NG DATA 

STORAGE ROUT I NG 
NSTPS 

ITYP 
RSVRIC 

X 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

.00 INITIAL CONDITION 

.00 WORKING RAND 0 COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .080 LEFT OVERBANK N-VALUE 

ANCH .040 
ANR .080 

RLNTH 2200. 
SEL .0080 

ELMAX .0 

MAIN CHANNEL N-VALUE 
RIGHT OVERBANK N-VALUE 
REACH LENGTH 
ENERGY SLOPE-
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --

ELEVATION 1100.00 1060.00 1040.00 1035.00 1035.00 1040.00 1060.00 1100.00 
DISTANCE .00 125.00 140.00 145.00 155.00 160.00 400.00 550.00 

*** 



+ 

+ 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

.00 2.32 6.74 18.02 36.84 63.19 97.09 138.51 186.64 239.00 

.00 269.12 1068.97 2844.31 6013.23 10950.85 17990.04 27436.97 40460.54 56669.61 
1035.00 1038.42 1041.84 1045.26 1048.68 1052.11 1055.53 1058.95 1062.37 1065.79 

295.42 355.91 420.46 489.07 561.75 638.49 719.30 804.17 893.10 986.09 
75662.53 97479.02 122180.70 149840.30 180536.80 214353.00 251374.10 291686.90 335378.70 382537.40 

1069.21 1072.63 1076.05 1079.47 1082.89 1086.32 1089.74 1093.16 1096.58 1100.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 40461. TO 382537_ 

*** 

PEAK FLOW 

(CFS) 

1918. 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** *** *** *** 

HYDROGRAPH AT STATION Rch-3 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
(CFS) 

13.58 662. 200. 193. 193. 
(INCHES) 2.018 2.440 2.440 2.440 
(AC-FT) 328. 397. 397. 397. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (AC-FT) (HR) 
12. 13.58 5. 1. 1. 1. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1043.48 13.58 1039.49 1036.56 1036.50 1036.50 

CUMULATIVE AREA = 3.05 sa MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

96 KK 

98 BA 

11 PB 

13 PI 

************** 
* 
* 
* 

* 
Run-E * 

* 
Boothe Run Watershed 

************** 
Area E Watershed 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 1.56 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 5.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 



99 LS 

100 UD 

*** 
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SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 
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.86 INITIAL ABSTRACTION 
70.00 CURVE NUMBER 

.00 

.00 

.00 

.00 

.00 

.00 
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.01 

.00 
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.00 PERCENT IMPERVIOUS AREA 
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.00 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .50 LAG 

94. 
651. 
53. 

277. 
504. 
42. 

3. 1. 

*** 

568. 
390. 
33. 

*** 

953. 
311. 

25. 

*** 

UNIT HYDROGRAPH 
32 END-Of-PERIOD ORDINATES 

1247. 1381. 1381. 
243. 187. 146. 
20. 15. 13. 

*** *** 

HYDROGRAPH AT STATION Run-E 

TOTAL RAINFALL = 5.20, TOTAL lOSS = 3.01, TOTAL EXCESS = 2.19 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

+ 1301. 12.42 
(CFS) 

(INCHES) 
(AC-FT) 

298. 
1.774 
148. 

CUMULATIVE AREA = 

92. 
2.184 
182. 

1.56 SQ MI 

88. 
2.184 

182. 

88. 
2.184 
182. 
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*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **~ 

************** 



101 KK 

103 HC 

*** 

* 
* 
* 

* 
Add-4 * 

* 
************** 

Combine Hydrographs 

HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** 'It** 'It** 

HYDROGRAPH AT STATION Add-4 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 
(CFS) 

+ 2821. 12.58 958. 292. 281. 281. 
(INCHES) 1.932 2.353 2.353 2.353 
(AC-FT) 475. 579. 579. 579. 

CUMULATIVE AREA = 4.61 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

104 KK 

106 RS 

107 RC 

109 RY 
108 RX 

************** 
* 
* 
* 

* 
Rch-4 * 

* 
************** 

Cross Section 4 

HYDROGRAPH ROUTING DATA 

STORAGE ROUT I NG 
NSTPS 
nyp 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

.00 INITIAL CONDITION RSVRIC 
X .00 WORKING RAND D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .080 lEFT OVERBANK N-VALUE 

ANCH .040 
ANR .080 

RLNTH 2200. 
SEl .0070 

ELMAX .0 

MAIN CHANNEL N-VAlUE 
RIGHT OVERBANK N-VALUE 
REACH LENGTH 
ENERGY SLOPE 
MAX. ElEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
lEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --

ELEVATION 1100.00 1040.00 1025.0cr 1020.00 1020.00 1025.00 1040.00 1060.00 
DISTANCE .00 150.00 190.00 195.00 205.00 210.00 425.00 600.00 

STORAGE 
OUTFLOW 

ELEVATION 

*** 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

.00 3.02 12.27 36.50 75.95 130.47 196.50 272.61 358.79 455.05 

.00 364.34 1686.13 5034.88 11380.81 21712.07 36827.73 56448.41 80889.36 110474.60 
1020.00 1024.21 1028.42 1032.63 1036.84 1041.05 1045.26 1049.47 1053.68 1057.90 



STORAGE 560.40 668.97 779.77 892.81 1008.10 1125.62 1245.37 1367.37 1491.61 1618.08 
OUTFLOW 148267.80 194409.70 246010.10 302934.80 365082.40 432375.40 504753.90 582172.40 664596.10 751999.60 

ELEVATION 1062.11 1066.32 1070.53 1074.74 1078.95 1083.16 1087.37 1091.58 1095.79 1100.00 

*** WARNING *** MODIFIED PUlS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 80889. TO 752000. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 2767. 12.67 

PEAK STORAGE TIME 

+ (AC- FT) 
20. 

(HR) 
12.67 

PEAK STAGE TIME 

+ (FEET) 
1029.78 

(HR) 
12.67 

+ 

+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

*** *** *** *** 

HYDROGRAPH AT STATION Rch~4 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

957. 
1.931 
475. 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

292. 
2.351 
578. 

281. 
2.351 
578. 

MAXIMUM AVERAGE STORAGE 

24.92-HR 

281. 
2.351 
578. 

6-HR 24-HR 72-HR 24.92-HR 

7. 2. 2. 2. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72~HR 24.92~HR 

1025.56 1021.99 1021. 92 1021.92 

CUMULATIVE AREA = 4.61 SQ MI 

STATION 

Run-A 

Rte-A 

Rte-B 

Run-B 

Add-1 

Rte-C 

Run-C 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

1259. 12.17 189. 59. 56. 

1245. 12.17 188. 57. 55. 

3033. 13.17 222. 63. 61. 

110. 12.08 13. 4. 4. 

3044. 13.17 232. 67. 65. 

1509. 13.33 232. 67. 65. 

587. 12.33 126. 39. 37. 

\ 

BASIN 
AREA 

.71 

.71 

.71 

.07 

.78 

.78 

.66 

MAXIMUM 
STAGE 

1161.87 

1158.17 

1163.60 

TIME OF 
MAX STAGE 

12.17 

12.91 

13.33 



• ",.,,: 
...... _- ~ 

2 COMBINED AT 
Add-2 1649. 13.25 358. 106. 102. 1.44 

ROUTED TO 
+ Rch-1 1580. 13.42 357. 106. 102. 1.44 
+ 1101.35 13.42 

HYDROGRAPH AT 
+ Run-D 1189. 12.50 306. 94. 91- 1.61 

2 COMBINED AT 
+ Add-3 1996. 13.42 664. 200. 193. 3.05 

ROUTED TO 
+ Rch-2 1945. 13.50 663. 200. 193. 3.05 
+ 1062.63 13.50 

ROUTED TO 
+ Rch-3 1918. 13.58 662. 200. 193. 3.05 
+ 1043.48 13.58 

HYDROGRAPH AT 
+ Run-E 1301. 12.42 298. 92. 88. 1.56 

2 COMBINED AT 
+ Add-4 2821. 12.58 958. 292. 281. 4.61 

ROUTED TO 
+ Rch-4 2767. 12.67 957. 292. 281. 4.61 
+ 1029.78 12.67 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION Rte-B 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1141.50 1162.00 1162.00 
STORAGE 12. 87. 87. 
OUTFLOW O. 999. 999. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1158.17 .00 70. 3043. .00 13.16 12.83 

*** NORMAL END OF HEC-1 *** 
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OBSERVER-REPORTER 
Greene County 

Proof of Publication 

In compliance with the Newspaper Advertising Ad of July 9, 1976, P.L. an, No. 160, 
as amended. 
COMMONWEALTH OF PENNSYLVANIA, COUNTY OF W ASHINGTON,5S: 

Before me, a Notary Public in and for said County and State. personally appeared 

Da V i d . F. L Y 1 e who being duly swom according to law, depOses and 

says that he is the CFO of the Observer Publishing Company, a 
Pennsylvania corporation, and its agent in this behalf. that the said Company is the owner 
and publisher of the Observer-Reporter, a newspaper of general circuJation, having its place 
of business at Waynesburg. Greene County. Pennsylvania. where it or its prcdeccssors have 
been established for more than six months prior to the publication of the notice hereto 
attached; that the printed notice or advertisement hereto attached is a copy of an official 
advertisement, official noti~ legal notice or I~al advertiSement, exactly as printed or 
published in the Observer-Reporter in its regular edition on the following date or dates 

Dec 13,20,27,2002 & Jan .. 3 ~~~~rthe 
affiant nor the Observer Publishing Company is interested in the subject matter of said notice 
or advertising and that all of the allegations o~tbis afti· c 1i c : ....... 
of publication are true. _ 

~ 

Sworn to and subscribed before me this _3 _Clay of Jan 2003 . 

NotarIal Seal 
Edith W. Sanders, Notary Public 
Washi:lgton, Washington County 

My Commission Expires Feb. 14, 2005 

mber, Pennsylvania ASSOCiation of NotariM 

%~d1~-c4& 
./ 

Notice 
PUBLIC NOTICE !'fill 

Pursuant to the PENNSYLVANIA CLERiP 
STREAMS LAW, the PENNSYLVANIA ti~ 
PARTMENT OF ENVIRONMENTAL PRGra 
TECTION Rules and Regulations the SU_ 
FACE MINING CONSERVATION' and REim 
L.Alv\ATION ACT and the Bituminous!!:' 
SubSidence and Land Conservation Act 

AL
amended and the COAL REFUSE DIS . 

CON)"ROL ACT as amended, noti 
hereby given that Consol Pennsylvc,nia CoatilI 
Company doing bUsiness at 1800 wash·l· 
ton.Road, Pittsburgh, PA has made ap • 
catr~m to the Pennsylvania Department. ' 
EnVironmental Protection to permit an· 
ceeoaltrarefu

l 
S!! disposal facility for the Bai 

n M}ne Complex, which Is curre 
under review. The new diSPOsal facil~ 
comPrised of two coal refuse disposal ari 
- Coal Refuse Disposal Areas No 3 and N . 
and the application was advertiSed In . 
Observer Reporter - Greene County Ecflfl 
9n May 2, _9., 16, 23, 30 and June 6, 2002. T . 
IS a supp.~t to the new coal refuse c.tJjjM 
POsaI.faalifY advertisement for a request",
a variance to affect within 1 00 feet of FJetckv.-. 
ersRun. , . 

The varianc~ area encompasses Fletchl 
Run be!JlnnlllQ at the headwaters at a PO 
~pproxlmately 350 feet west of the Inters 
hon of PA Route 4011 and Fletcher RtmJI 
Road and continUing downstream for aaa 
proximately 420 feet. The proposed opel' 
!ion within the stream variance area vv, , 
Include an above ground conveyor SYS ~ 
to transport coarse coal refuse to the dis . 
al areas with aSSOCiated grading, ditch a 
culvert construction. ~ 

A ~opy of !he application.ls available for Pt.il>Jiiiai 
m~pectlon, and cOPYing for a fee, by 
PO,ntment at the Greene County C 
tion District, Greene County Office Buildi 

b
Room 215,93 East High Street, Wayn - , 

urg, PA 15370, and by appointment at tf.fi!I 
Pennsylvania Department of EnvlrollJllell!lll 
tal Protection, M~urray District MiniAfl'i 
Office, 3913 Washmgton Road, MeMurr . -=-. 
PA 15317. Written comments, oblections 
abereque~t for an informal conference ' 

submitted to the Department of Envir 
'!leota I Protection, District Mining OpeA'IR 
hC!ns, at the above address, no later thiilSil 

t
ftllrtvd (flO) dayS following the final publi~ 
,on a e of this notice. 

GR:12-13,20,27;1~ 
Sd 
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collector water with the leachate collection water at the sampling location. The water 
exiting from both the spring and leachate collectors discharge into the treatment pond 
from the rock drains. The leachate collector is located immediately above the spring 
collector. Separation of the two water flows has not been possible for many years and 
the spring collector water is mixed with the leachate water. The water quality data for 
the spring collector samples listed on the 8.4A forms represent commingled spring 
collector water and leachate collector water and are not representative of the spring 
water alone. 

The Group 1 monitoring points located within the footprint of the existing Bailey eRDA 
do not indicate a continuing trend of ground or surface water degradation based on the 
discharge limits for iron, manganese, total suspended solids or pH. 

Group 2 - S-5A, S-6A, S-7A, S-8A, S-10, S-11 and Spring E 
Wells and springs on the hillside east and downdip of the coarse refuse area and across a 
surface water divide (see Exhibit 8.2A) 

The water quality data for the Group 2 monitoring points indicate that the existing 
Bailey eRDA has not adversely impacted these springs with respect to iron, manganese, 
suspended solids or pH; however, suspended solids have exceeded the discharge limits 
on several occasions. These excursions are attributed to the physical conditions of the 
sampling site and not the migration of suspended solids from the existing Bailey eRDA. 
In most cases, the flow from the sampled springs was very low, the watercourse was very 
shallow and the substrate was composed of silt and clay. During sampling in this setting 
the substrate may have been disturbed and a small amount of mud may have been 
unintentionally included in the sample. The occasional elevated suspended solids 
reported on the 8.4A Forms can be attributed to these sampling conditions. 

Group 3 - S-14, S-15, S-16 and S-17 
Springs in unnamed tributary east of the coarse refuse area and north of new eRDA 
(See Exhibit 8.2A) 

The water quality data for these monitoring points indicate that the existing Bailey 
eRDA has not adversely impacted the springs with respect to iron, manganese, 
suspended solids or pH. On one occasion, the total suspended solids exceeded the 
discharge limits in S-16. The flow from the sampled springs was very low, the 
watercourse was very shallow and the substrate was composed of silt and clay. During 
sampling in this setting the substrate may have been disturbed and a small amount of 
mud may have been unintentionally included in the sample. The occasional elevated 
suspended solids reported on the 8.4A Forms can be attributed to these sampling 
conditions. 
Group 4 - S-18, S-19, S-20 and S-30 
Springs southeast of the existing refuse disposal area and within new eRDA 
(See Exhibit 8.2A) 

The water quality data for these monitoring points indicate the existing Bailey eRDA 
has not adversely impacted the springs with respect to iron, manganese, suspended 
solids or pH. On one occasion, the total suspended solids exceeded the discharge limits in 

Module 8 - Bailey Mine eRDA 
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iv) Contaminated seepage or underdrain discharges following site closure. 

The leachate collection system will continue to operate as designed (see Module 
21) and the NPDES discharge will continue after the site is closed. A detailed 
monitoring network of ten monitoring wells and piezometers, two springs, two 
spring collector drains, two leachate collection drains, three saddle dam toe 
drain outlets and twelve surface water monitoring points is proposed in section 
8.6 below to verify that no underdrain discharges go undetected. 

8.6 Hydrologic Monitoring Plan. 

Monitoring points must be clearly marked and identified (with durable markers) in the field. The field 
identification scheme should correspond with the identification scheme in the application. 

All monitoring points will be marked and identified in the field following the approval of this 
monitoring plan by the Department. 

a) Complete Form 8.6A identifying the points which will be used in the monitoring program, the parameters to 
be measured at each point, and the period and frequency of sampling at each point. (At a minimum, 
chemical sampling and water level or flow measurements must be conducted and reported to the 
Department every three months for each monitoring location). 

See Form 8.6A 

The quarterly monitoring data for all of the monitoring points listed on the Form 8.6A will 
be submitted to the PADEP quarterly. In the event that sulfate concentrations reach or 
exceed a threshold value in monitoring wells MW K-S, MW K-I, MW K-D, MW L-S, MW 
L-I and MW L-D, the PADEP will be notified in writing within 30 days of such an 
occurrence. This notification will serve as an alert only. An initial threshold sulfate 
concentration, in the six listed wells, of 250 mgll will be assumed. This threshold 
concentration may be changed after a review of the existing water quality in the monitoring 
wells or after sufficient samples have been obtained to determine a reasonable variance in 
ground water quality over time that accommodates possible seasonal influences or 
variations. If the sulfate concentration in one of the six monitoring well listed exceeds the 
threshold value, the monitoring plan or frequency may be changed after consideration by 
the PADEP and CONSOL. 

A table listing the elevation, latitude and longitude of the monitoring points is attached to 
this module as APPENDIX 8.6 - A. 

b) Attach a narrative describing how the proposed monitoring points relate to the detection and mitigation of 
impacts discussed under 8.5. 

A total of twelve monitoring wells and piezometers, two springs, two spring collector drains, 
two leachate collection drains, three saddle dam toe drain outlets and twelve surface water 
monitoring points are proposed as the hydrologic monitoring points for the proposed new 
CRDA. The location of the proposed monitoring points are shown on the Exhibit 8.2A 
Hydrologic Data Map and the details of the monitoring points are outlined herein. 
Monitoring of the surface water monitoring points has begun and the data collected to date 

Module 8 - Bailey Mine CRDA 
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are included in the 8.4A Forms. The proposed monitoring wells and piezometers will be 
installed upon issuance of the permit to construct the refuse disposal facility. 

Ground Water Monitoring Points (See Exhibit 8.2A - Hydrologic Data Map) 

Piezometers Cluster H (Two Piezometers)-East Side (down-dip) Side of Refuse Area 

This piezometer cluster will be located on the south side of the unnamed tributary in a nil 
area west of the railroad grade and east of the road guardrail. These are the most down
gradient ground water monitoring points proposed and are intended to monitor ground 
water moving parallel to the valley toward the points of ground water discharge to the east. 

Piezometer H-Shallow lMW H - S) 
To be completed to a depth of ten feet below the elevation of the streambed (total depth 
estimated at 20 feet). This piezometer will be screened from 5 to 20 feet below land 
surface and will monitor the shallowest ground water flow system leaving the proposed 
refuse disposal area. 

Piezometer H- Deep (MW H-D) 
This piezometer will be screened from 40 to 50 feet below land surface and will monitor 
the ground water flow system immediately below the flow system monitored by MW H
S. 

Piezometer Cluster I (Two Piezometers) - West Side (up-dip) Side of Refuse Area 

This piezometer cluster will be located along the ridgeline between the existing slurry pond 
and the new area. This is the most up-gradient ground water monitoring point. 

Piezometer I-Shallow lMW 1-S) 
This piezometer will be completed to the approximate bottom elevation of 1460 msl, 
which is twenty feet above the maximum planned elevation of the existing slurry pond. 
Final elevation of existing slurry pond is projected to be 1420 msl. and the surface 
elevation is approximately 1480 msl. Piezometer I-Shallow will be 40 feet deep with a 
screened interval from 20 to 40 feet. This piezometer is intended to monitor the quality 
of any ground water in the shallow subsurface that may be moving through the ridge 
separating the existing and proposed new disposal facilities. In the event the water table 
is below the bottom elevation of the piezometer, the monitoring point will be maintained 
to document any changes in the shallow ground water flow system that may occur in the 
future. 

Piezometer I-Deep (MW I - D) 
The surface elevation of this piezometer is approximately 1480 msl and the projected 
elevation of the slurry pond to the west is 1420 msl. The screened interval of this 
piezometer will be 40 feet from an elevation of 1420 to an elevation of 1380 feet and is 
intended to monitor any deeper migration of water from the slurry pond through the 
ridge separating the valleys. 

Module 8 - Bailey Mine eRDA 
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Monitoring Well J (MW - J) - North Side of Refuse Area 
This monitoring well will be located between the unnamed tributary to the north and the 
proposed refuse area. This well will be completed to a depth of 100 feet with 20 feet of 
casing and a monitoring interval from 20 to 100 feet. This well is intended to monitor any 
migration of ground water that may occur in the near surface fracture flow zone between 
the refuse area and the unnamed tributary valley to the north. 

Piezometer Cluster K (Three Piezometers) - Southwest side of refuse area - Between the 
refuse area and Fletcher Run 

Monitoring Piezometer Cluster K <MW K - S) - Southwest Side of Refuse Area 
This monitoring well will be competed on the ridgeline between the proposed refuse area 
and Fletcher Run to the southwest. This well will be completed to a depth of 100 feet with 
20 feet of casing and a monitoring interval from 20 to 100 feet. This well is intended to 
monitor any migration of ground water that may occur in the near surface fractured flow 
zone between the refuse area and streams to the southwest and is designated as the shallow 
monitoring well of this piezometer cluster. 

Monitoring Piezometer Cluster K (MW K - n -Southwest Side of Refuse Area 
This monitoring well will be competed on the ridgeline between the proposed refuse area 
and Fletcher Run to the southwest. This well will be completed to a depth of 280 feet with 
180 feet of casing and a monitoring interval from 180 to 280 feet. This well is intended to 
monitor any migration of ground water that may occur in the near intermediate flow zone 
between the refuse area and streams to the southwest and is designated as the intermediate 
monitoring well of this piezometer cluster. 

Monitoring Piezometer Cluster K <MW K - D) - Southwest Side of Refuse Area 
This monitoring well will be completed on the ridgeline between the proposed refuse area 
and Fletcher Run to the southwest. The well will be completed to a depth of 400 feet or at a 
bottom hole elevation of 1120 msl. This bottom hole elevation is equivalent to the lowest 
elevation of the proposed refuse area located in the valley bottom on the eastern side of the; 
area. The well is intended to detect any migration of contaminated ground water that may 
occur at the lowest elevation of the refuse area. The surface elevation at this location is 
approximately 1520msl. The screened interval of this piezometer will be 40 feet from an 
elevation of 1120 to an elevation of 1160 feet. 

Piezometer Cluster L (Three Piezometers) - South side of refuse area - Between the refuse 
area and Grinnage Run 

Monitoring Piezometer Cluster L (MW L - S) - South Side of Refuse Area 
This monitoring well will be located on the ridgeline between the proposed refuse area and 
Grinnage Run to the southwest. This well will be completed to a depth of 100 feet with 20 
feet of casing and a monitoring interval from 20 to 100 feet. This well is intended to monitor 
any migration of ground water that may occur in the near surface fractured flow zone 
between the refuse area and streams to the southwest and is designated as the shallow 
monitoring well of this piezometer cluster. 
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Monitoring Piezometer Cluster K (MW L - n - South .Side of Refuse Area 
This monitoring well will be competed on the ridgeline between the proposed refuse area 
and Grinnage Run to the southwest. This well will be completed to a depth of 310 feet with 
210 feet of casing and a monitoring interval from 210 to 310 feet. This well is intended to 
monitor any migration of ground water that may occur in the near intermediate flow zone 
between the refuse area and streams to the southwest and is designated as the intermediate 
monitoring well of this piezometer cluster. 

Monitoring Piezometer Cluster L (MW L - Dl - South Side of Refuse Area 
This monitoring well will be completed on the ridgeline between the proposed refuse area 
and Grinnage Run to the south. The well will be completed to a depth of 380 feet or at a 
bottom hole elevation of 1120 msl. This bottom hole elevation is equivalent to the lowest 
elevation of the proposed refuse area located in the valley bottom on the eastern side of the 
area. The well is intended to detect any migration of contaminated ground water that may 
occur at the lowest elevation of the refuse area. The surface elevation at this location is 
approximately 1500msl. The screened interval of this piezometer will be 40 feet from an 
elevation of 1120 to an elevation of 1160 feet. 

Monitoring Well M (MW - Ml - Southeast Side of Refuse Area 
This monitoring well will be located on the ridgeline between the proposed refuse area and 
tributary valleys to the southeast. This well will be completed to a depth of 100 feet with 20 
feet of casing and a monitoring interval from 20 to 100 feet. This well is intended to monitor 
any migration of ground water that may occur in the near surface fractured flow zone 
between the refuse area and the valleys to the southeast. 

All of the ground water monitoring wells and piezometers will be completed with four-inch 
diameter PVC casing and well screen. The annular space throughout the screened monitoring 
interval will be gravel packed with clean silica sand. The annular space between the highest 
monitoring elevation and the surface will be sealed with a bentonite plug and cement grout. 
The top of the monitoring wells will be fitted with a steel protective casing with a locking cap 
and will be clearly marked and identified with durable markers. 

In general the permeability of rocks decreases by one order of magnitude for every 100 feet of 
depth (Stoner and others, 1987). For this reason no monitoring wells or piezometers will be 
completed deeper than 100 feet from the land surface. Below this depth the permeability of the 
rocks decreases substantially and very little ground water circulation occurs. 

A diagram depicting the typical construction for the piezometers and monitoring wells is 
attached to the Module 8 as FIGURE 8.6 - B. 

Pumping tests will be conducted on each monitoring well and piezometer when they are 
installed and the pumping test data will be submitted as supplemental information to this 
module. 
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5600-PM-MR0324 Rev. 4/2001 

Surface Water Monitoring Points (See Exhibit S.2A - Hydrologic 
Data Map) 

Unnamed tributary immediately down gradient of the refuse area -SW-N 
This surface water monitoring point is located at the east end of the culvert passing 
under the railroad grade immediately below the proposed refuse area. 

Kerr Run - SW-O 
This surface water monitoring point is located in Kerr Run approximately halfway 
between the headwaters and the confluence with Owens Run. 

Kerr Run - SW-P 
This surface water monitoring point is located on Kerr Run near the confluence of 
Kerr Run with Owens Run. 

Fletcher Run - SW-O 
This surface water monitoring point is located approximately halfway between the 
headwaters of Fletcher Run and the confluence with Owens Run. 

Fletcher Run - SW-R 
This surface water monitoring point is located on Fletcher Run near the confluence of 
Fletcher Run and Owens Run. 

Grinnage Run - SW-S 
This surface water monitoring point is located on Grinnage Run halfway between the 
headwaters of Grinnage Run and the confluence with Owens Run. 

Grinnage Run - SW-T 
This monitoring point is located on Grinnage Run near the confluence of Grinnage 
I,{un with Owens Run. 

South Branch of Enlow Fork East of the Site - SW-U 
This surface water monitoring point is located on the South Branch of Enlow Fork 
approximately 1000 feet up-stream from the confluence of the unnamed tributary 
draining the site. 

South Branch of Enlow Fork East of the Site - SW -V 
This surface water monitoring point is located on the South Branch of Enlow Fork 
approximately 1000 feet down-stream from the confluence of the unnamed tributary 
draining the site. 

Unnamed Tributary to the South Branch of Enlow Fork North of the Site - SW-W 
This surface water monitoring point is located on the unnamed tributary north of the 
proposed refuse area near the confluence of the unnamed tributary with the South 
Branch of Enlow Fork. 
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5600-PM-MR0324 Rev. 412001 

Unnamed Tributary to the South Branch of Enlow Fork Southeast of the Site - SW-X 
This surface water monitoring point is located on the unnamed tributary southeast of 
the proposed refuse area near the point where the stream crossed under the railroad 
berm. This monitoring point is intended to detect any migration of leachate from the 
facility though the ridge southeast of the site. 

Unnamed Tributary to the South Branch of Enlow Fork Southeast of the Site - SW-y 
This surface water monitoring point is located near the headwaters of the unnamed 
tributary southeast of the proposed refuse area. This monitoring point is intended to 
detect any migration of leachate from the facility though the ridge southeast of the 
site. 

SpringZ 
This spring is located southeast of the facility and is intended to detect any migration 
of leachate from the facility though the ridge southeast of the site. 

SpringAA 
This spring is located southeast of the facility and is intended to detect any migration 
of leachate from the facility though the ridge southeast of the site. 

Spring Collector Underdrains: DB (Coarse Refuse) and CC (Slurry Pond) 
An underdrain system of rock drains and collector pipes will be installed at the base 
of the coarse refuse pile and slurry pond to prevent spring water from coming in 
contact with the refuse or refuse leachate at the base of the facility. The spring water 
collected in these drain systems will be conveyed to the toe of the sites. When 
installed, the water discharged from these drains will be sampled on a quarterly basis 
and tested for the parameters shown on Form 8.6A. These monitoring points will 
have the added benefit of detecting changes in spring water quality that may indicate 
the liner systems are leaking. 

Leachate Collector Underdrains: DD (Coarse Refuse) and EE (Slurry Pond) 
A leachate collector drain system will be installed at the base of the coarse refuse pile 
and the slurry pond to convey leachate water to the treatment pond at the toe of the 
sites. When installed, the water discharged from these drains will be sampled on a 
quarterly basis and tested for the parameters shown on Form 8.6A. These 
monitoring points will characterize the quality of leachate through time from both 
the coarse refuse disposal area and the slurry area. 

Saddle Dam Toe Drain Outlets: SD-B, SD-C and SD-D 
A toe drain will be installed at the base of each of the three saddle dams (Saddle Dam 
D, C & D). When installed the water discharged from these drains, if any occurs, will 
be sampled on a quarterly basis and tested for the parameters shown on Form 8.6A. 
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Sample Point Weli/Spring Owner 
No. 

Greene 1 well Charles Greene 
Greene 2 well Charles Greene 

Webb well Olive Webb 
WE-A well CPCC 
WE-8 well cpee 
WE-C well CPCC 
SP-D spring epcc 
SP-E spring CPCC 

Spring spring CPCC 
Collector No. 

2 
S1 spring CPCC 
S2 spring CPCC 

S1A spring CPCC 
S2A spring CPCC 
S3A spring epcc 
55A spring CPCC 
S6A spring CPCC 
S7 spring epee 

57A spring CPCC 
58 spring CPCC 

S8A spring epee 
59 spring CPCC 

510 spring CPCC 
S11 spring epec 

FORM8.3A 
GROUND WATER INVENTORY 

Use 

Domestic 
Domestic 
Domestic 

N/A 
NlA 
N/A 
N/A 
NlA 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Surface Depth of Diameter 
Elevation Well of Well 

(MSL) (feet) (inches) 
1185' -130 8 
1185' -130 8 
1465' -250 8 
1002' N/A N/A 

1088.5' N/A N/A 
1119' N/A N/A 
1330' N/A N/A 
1220' N/A N/A 
N/A N/A N/A 

1060' N/A N/A 
980' N/A N/A 
1310' N/A N/A 
1310' N/A N/A 
1220' N/A N/A 
1200' N/A N/A 
1290' N/A N/A 
1220' N/A N/A 
1290' N/A N/A 
1200' N/A N/A 
1220' N/A N/A 
N/A N/A N/A 

1280' N/A N/A 
1220' N/A N/A 

Bailey eRDA - Form 8.3A 
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Depth of 
Casing 

(feet) 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Static Water Elevation Type of 

MSL or Flow, Date of treatment if any 

Measurement (iron filter, etc.) 

N/A None 
N/A None 
N/A None 

967.7, 10 year avg. None 
1073.9, 10 year avg. None 
1085.1 10 year avg. None 
0.35, 10 year avg. None 
0.44, 10 year avg. None 
23.6, 8 year avg. None 

1.4, 4 year avg. None 
380.3, 14 year avg. None 

N/A None 
N/A None 
N/A None 
N/A None 
N/A None 
N/A None 
N/A None 
N/A None 
N/A None 
N/A None 
N/A None 
N/A None 



Sample Point Well/Spring Owner 
No. 

514 spring CPCC 
515 spring CPCC 
516 spring CPCC 
517 spring CPCC 
518 spring CPCC 
519 spring CPCC 
520 spring CPCC 
521 spring CPCC 
522 s~rinJt CPCC 
523 spring CPCC 
524 spring CPCC 
525 spring CPCC 
526 spring CPCC 
527 spring CPCC 
528 spring CPCC 
530 spring CPCC 
531 spring CPCC 
532 spring cpee 
533 spring epec 
534 spring epec 
535 spring CPCC 
536 spring epcc 
537 spring epec 
538 spring cpee 
539 spring CPCC 
540 spring CPCC 
541 spring cpce 

FORM8.3A 
GROUND WATER INVENTORY 

Use 

N/A 
N/A 
N/A 
N/A 

Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 

None 
None 
None 
None 

Surface Depth of Diameter 
Elevation Well of Well 

(MSL) (feet) (inches) 
1350' N/A N/A 
1380' N/A N/A 
1370' N/A N/A 
1350' N/A N/A 
1330' N/A N/A 
1350' N/A N/A 
1480' N/A N/A 
1320' N/A N/A 
1260' N/A N/A 
1340' N/A N/A 
1330' N/A N/A 
1380' N/A N/A 
1250' N/A N/A 
1280' N/A N/A 
N/A N/A N/A 

1350' N/A N/A 
1290' N/A N/A 
1290' N/A N/A 
1330' N/A N/A 
1360' N/A N/A 
1330' N/A N/A 
1290' N/A N/A 
1280' N/A N/A 
1170' N/A N/A 
1300' N/A N/A 
1280' N/A N/A 
1320' N/A N/A 
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Depth of 
Casing 

(feet) 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Static Water Elevation Type of 

MSL or Flow, Date of treatment if any 

Measurement (iron filter, etc.) 

N/A None 
N/A None 
N/A None 
N/A None 

0.61, 12/19/01 None 
2.88, 12/19/01 None 
DRY, 12/20101 None 
0.13, 12/19/01 None 

N/A None 
DRY, 12/19/01 None 
DRY, 12119101 None 
0.04,12/19/01 None 
0.88, 12/19/01 None 
0.79, 12/19/01 None 
-2, 12/19/01 None 

DRY, 12/19/01 None 
5.28, 12/19/01 None 
DRY, 12119/01 None 
1.59, 12/19/01 None 
0.61, 12/19/01 None 
1.13,12/19/01 None 
0.61, 12/20/01 None 
0.72, 12/20/01 None 
1.59,12/18/01 None 
1.13, 12/18/01 None 
1.98, 12/18/01 None 
1.59, 12/18/01 None 



Sample Point Well/Spring Owner 
No. 

S42 spring CPCC 
543 spring CPCC 
S44 spring CPCC 
S45 spring CPCC 
546 spring CPCC 
547 spring epce 
548 spring CPCC 
549 spring epcc 
S50 spring cpce 
S51 spring CPCC 
S52 spring CPCC 
S53 spring CPCC 
P54 pond CPCC 
555 spring epee 
P56 pond epee 
S57 spring epee 
S58 spring epec 
S59 spring cpce 

WE-53 well epee 

FORM8.3A 
GROUND WATER INVENTORY 

Use 

None 
None 
None 
None 

Livestock 
livestOCK 

None 
None 

Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 
Livestock 

None 
N/A 
--

Surface Depth of Diameter 
Elevation Well of Well 

(MSL) (feet) (inches) 

1240' N/A N/A 
1310' N/A N/A 
1330' N/A N/A 
1290' N/A N/A 
1390' N/A N/A 
1320' N/A N/A 
1350' N/A N/A 
1290' N/A N/A 
1300' N/A N/A 
1300' N/A N/A 
1330' N/A N/A 
1340' N/A N/A 
1320' N/A N/A 
1280' N/A N/A 
1270' N/A N/A 
1280' N/A N/A 
1320' N/A N/A 

1330' N/A N/A 
1125' N/A N/A 

-- --
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Depth of 
Casing 

(feet) 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Static Water Elevation Type of 

MSL or Flow, Date of treatment if any 

Measurement (iron filter, etc.) 

4.53, 12118/01 None 
N/A None 
N/A None 

0.66, 12120/01 None 
0.88, 12120/01 None 

N/A None 
1.98, 12120/01 None 
0.79, 12/20/01 None 

N/A None 
N/A None 

0.72, 12/18/01 None 
0.66, 12/18/01 None 
3.60, 12/18/01 None 

N/A None 
N/A None 
N/A None 
N/A None 
N/A None 

1222.1,4 year None 
av~ 



Stream Name 

Unnamed tributary to South 

Branch Enlow Fork 

Grinnage Run 

Fletcher Run 

South Branch of Enlow Fork 

Unnamed drainage to South 

Branch of Enlow Fork 

Status/Basis 

PO = Perennial (per 89.141) 
PS = Perennial (per 87.1, 89.5, 90.1) 
I • Intermittent 
E = Ephemeral 
a = by jOint inspection with OEP staff 
b = by flow measurements 
c = by g/w level measurements 
d = by aquatic survey 
e = by photographs 

FORM 8.38 
STREAM INVENTORY 

Flow 
Status 
-----

Segment (FromlTo) Basis 

Enlow Fork to Headwaters POle 

from 1000' boundary to north POle 

east headwaters 

from 1000' boundary north east POle 

to headwaters 

From SW - U to SW - V POle 

S Branch Enlow Fork to POlb 

Headwaters 
~~ 

Uses 

Uses 

3 

3 

3 

3 

3 

1 = Cold Water 
2 = Trout Stocked Fishery 
3 = Warm Water Fishery 

7 = Livestock Water Supply 
8 = Boating, Navigation 

4 = Potable Water Supply 
5 = Industrial Water Supply 
6 = Wildlife Water Supply 

9 = Swimming 
10 = Irrigation 
11 = Recreational Fishery 
12 = Waterfowl Habitat 

Bailey eRDA - Form 8.3B 
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---

*Average 
Annual 

Flow 
(CFS or 
GPM) General Qualit}' Characteristics 

29 gpm See Form B.4A - SW - N 
-

4B gpm See Form B.4A - SW - S 

50 gpm See Form B.4A - SW - Q 

1537 gpm See Form B.4A - SW - U & SW - V 

3Bgpm See Form B.4A - SW - Y 

- --- -------~-

Flow 

• Indicate method of computing average 
annual flow 

Average of recorded flows ___ _ 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Rlchhill Township 
County: Greene 

MODULE S.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: S • AA 
Description: Spring - Unnamed drainage to South Branch of Enlow 

Fork upstream of proposed refuse drainage 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:15 W80:22:23 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Flow (gpm)1 
Date 

Sampled 
Static Water 

10/18/02 
11/25/02 
12/20102 
1/30103 
2124/03 
3/19/03 

Form 8.4A 
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Elevation 

Dry 
0.57 
1.26 
2.79 

-10 
1.04 

Field 
pH 

7.4 
6.9 
7.1 

6.4 

6.6 

lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

8.3 9.0 155 -145 
7.5 10.0 129 -121 
8.1 6.5 167 -159 
7.3 6.6 72 -68 
8.1 9.4 147 ·143 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

water present, not moving: 

0.1 0.03 0.10 45 <5.0 217.0 I 

<0.03 <0.01 <0.03 35 6.0 187.0 

0.1 <0.01 0.20 40 <5.0 217.0 
0.07 <0.01 0.30 33 <5.0 153.0 Too much to measure I 

<0.03 <0.01 0.20 36 5.0 195.0 

Revised 4-12-03 Monitoring Point S-AA 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhlll Township 
County: Greene 

MODULE S.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 5 - Z 
Description: Spring - Unnamed drainage to South Branch of Enlow 

Fork upstream of proposed refuse drainage 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:18 W80:22:19 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)1 
Date 

Static Water 
Sampled 

10/18/02 
11/25/02 
12/20/02 
1/30103 
2/24/03 
3/19/03 

Form 8.4A 
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Elevation 

0.37 

1.13 
3.41 
3.99 
-10 

12.00 

Field 
pH 

7.4 

7.3 
6.8 
7.2 

6.4 

6.7 

lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mg/l) (mg/l) 

8.1 15.0 219 -209 
8.1 10.0 163 -152 
7.4 12.0 113 -99 
8.1 9.2 174 -169 
7.6 10.2 88 -85 
7.6 11.3 171 -167 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/l) or Comments 
(mg/l) (mg/l) (mg/l) (mg/l) 

(mg/l) Spec. Cond.(m 
mho) 

0.2 0.01 0.08 37 7.0 280.0 
0.3 0.04 0.30 36 12.0 220.0 
0.2 <0.01 0.20 28 <5.0 196.0 
0.06 <0.01 0.10 39 <5.0 247.0 
0.1 <0.01 0.40 32 8.0 170.0 Too much to measure 
0.1 0.02 0.20 39 5.0 224.0 

Revised 4-12-03 Monitoring Point S-Z 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE B.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring-D 
Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:30 W80:23:56 
Elevation: 1370 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

9/28/92 
12130/92 
3/29/93 
6/28/93 
9/29/93 
12/27/93 
3/28194 
6/7194 
9/29/94 
10/27/94 
3/15195 
6/20/95 
8/28/95 
12/18/95 
3/18196 
6/10/96 
8/12/96 
11/5/96 
1/21/97 
5/20/97 

Form 8.4A 
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Elevation 

0.00 

0.13 
0.75 
0.00 
0.00 

0.00 
3.75 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.50 
0.00 

0.00 

0.00 
0.00 

0.53 

Field 
pH 

6.6 
6.7 

6.1 

6.0 

6.5 

Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(C) 

6.4 9.7 20 
6.5 7.6 12 

6.1 6.0 6 

6.2 8.5 8 

6.3 15.3 13 

Tot Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

-13 5.40 0.09 2.91 36 177 164 

-3 0.08 0.01 0.18 34 1 143 

1 0.12 0.02 0.09 0 0 118 

-1 0.39 0.05 0.31 28 2 140 

-1 0.69 0.02 0.06 30 2 130 

Revised 4-12-03 Monitoring Point Spring-D 
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I 

I 

I 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE B.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring-D 
Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir. Meter. Etc.) 
Coordinates: N39:57:30 W80:23:56 
Elevation: 1370 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

9/23/97 0.00 
11/20/97 0.00 

213/98 <0.10 

6/2/98 0.00 
9/21/98 0.00 

10/6/98 0.00 

1/19/99 2.00 

6/9199 0.00 

8/10/99 0.00 

10/19/99 0.00 

2/15100 3.00 
4/20100 0.50 
7/5/00 0.00 

11/8/00 0.00 

2/6100 0.00 
3/27/01 0.00 

4/24/01 1.00 

10/30101 ND 

11/27/01 ND 

12/19/01 1.98 

Form 8.4 A 
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Field Lab 
pH pH 

7.3 7.2 

6.0 6.0 

8.0 5.6 
6.7 6.9 

N/A 8.4 

6.5 6.3 

7.8 7.4 

7.9 7.6 

7.1 7.6 

Field 
Alkalinity Acidity 

Temp 
(mglL) (mg/L) 

(C) 

9.5 12 1 

10.5 4 3 

N/A 4 -10 
N/A 8 -5 

N/A 11 -9 
N/A 14 -5 

11.0 219 -203 

11.0 129 -117 

7.0 142 -141 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

2.29 0.05 1.64 33 5 152 

0.14 0.07 0.18 35 0 151 

0.40 0.02 N/A 29 <5 120 

0.10 <0.01 N/A 48 18 90 

0.20 <0.01 0.10 37 12 150 

0.30 0.03 N/A 24 5 520 

0.03 1.00 0.20 530 7 2272 

0.30 0.70 0.10 537 35 1770 

0.09 0.20 0.10 544 <5 1641 

Revised 4-12-03 Monitoring Point Spring-D 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Rlchhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Spring-D 
Description: Spring - Upgradient of Existing Bailey Surface Facility 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:30 W80:23:56 
Elevation: 1370 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

1/29/02 2.64 
2/28/02 3.17 

_. ~/26/Q2 3.29 

Form B.4A 
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Field Lab 
pH pH 

7.4 7.7 

7.5 7.9 
7.0 7.7 

Field 
Alkalinity Acidity 

Temp 
(mg/L) (mg/L) 

(C) 

11.0 173 -160 

4.0 167 -155 
7.0 34 -21 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.08 0.70 0.06 480 8 2136 

0.20 0.60 0.10 541 <5.0 2285 

0.70 0.20 1.10 40 82 249 

Revised 4-12-03 Monitoring Point Spring-D 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S1 
Description: Stream - Upstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:04 W80:24:41 
Elevation: 1060 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Static Water 
Sampled 

1/29/98 
4/29/98 
7/29/98 
10/28/98 
1/26199 
4/14/99 
8/11/99 
11/1/99 
2/16/00 
6/9100 

8/28/00 
10/30100 
3/23101 
6/8101 

Form 8.4A 
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Elevation 

1.10 

1.10 
1.16 

1.10 

1.50 
1.10 
0.89 
0.67 

2.20 

0.61 

0.91 
1.40 
2.70 
2.70 

Field 
pH 

8.2 

8.0 
7.8 

8.0 
8.2 

8.2 
7.9 

8.0 

8.0 

8.1 

8.0 
8.2 
8.3 
8.2 

Lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mg/L) (mg/L) 

7.6 N/A 290 -280 
7.8 N/A 296 -283 
7.8 N/A 277 0 
8.3 N/A 271 -245 
8.1 N/A 241 -222 
8.1 N/A 235 -219 
8.1 N/A 264 -264 
8.2 N/A 303 -291 

8.0 N/A 189 -183 
8.0 N/A 313 -309 

7.9 N/A 324 -322 
8.1 N/A 351 -344 
8.2 N/A 321 -319 
8.2 N/A 255 -251 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mgll) or 
(mg/L) (mg/L) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

0.30 1.34 0.10 775 6 4690 
0.42 0.64 0.18 1075 13 5390 
0.24 0.24 N/A 950 0 6320 
0.44 0.33 N/A 1100 5 6940 
0.55 0.94 N/A 925 20 4660 
0.73 0.58 N/A 900 13 5370 
0.99 0.66 N/A 1225 1 6990 
0.37 0.41 N/A 925 3 6270 
0.30 0.80 N/A 1201 8 2900 
0.30 0.30 N/A 847 5 4330 

0.20 0.50 N/A 1157 <5 4600 
0.50 0.60 N/A 1238 <5 4040 
0.90 0.80 N/A 1143 18 3010 
0.30 0.40 N/A 1124 37 3440 

Revised 4-12-03 

Comments 

Monitoring Point S1 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 52 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:21 W80:25:18 
Elevation: 1000 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

1/6/86 
5/29/86 
7/3/86 

12/18/86 
12/4186 
2/4/87 
3/11/87 
4/2187 
5/6/87 
6/3/87 
7/8/87 
8/6/87 
9/2/87 

9/16/87 
10/14/87 
10/20/87 
11/4187 
11/19/87 
12/2187 

12130/87 

Form 8.4 A 
Page 1 

Elevation 

0.67 

0.56 

0.28 
1.65 
N/A 
1.28 

0.76 
4.90 

1.65 
1.87 

N/A 
0.90 

1.32 
N/A 
1.08 
N/A 

0.99 
N/A 
2.50 
N/A 

Field 
pH 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.0 N/A 110 -100 
8.0 N/A 168 -163 
8.4 N/A 137 -109 

8.4 N/A 159 -138 
8.2 N/A 139 -125 
8.4 N/A 156 -134 
8.2 N/A 187 -171 
7.9 N/A 136 -133 
8.3 N/A 156 -146 
8.4 N/A 158 -151 

8.4 N/A 173 -167 
8.3 N/A 136 -136 
8.4 N/A 192 -184 
8.2 N/A 169 -158 

8.2 N/A 186 -177 

8.3 N/A 135 -127 

8.4 N/A 195 -190 
8.4 N/A 179 -172 
8.4 N/A 196 ·187 
8.5 NlA 184 ·177 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgll) or 
(mg/L) Spec. Cond.(m 

mho) 

0.09 0.14 0.12 550 55 1700 
0.74 <0.20 0.45 117 46 4470 

1.32 0.07 0.03 350 51 1710 

0.18 0.03 0.17 560 2 2990 
<0.20 <0.20 <0.20 500 24 2400 
0.15 0.18 0.19 292 10 1180 
0.04 0.20 0.11 265 2 2150 

5.01 0.33 6.20 190 173 1167 
<0.50 <0.50 <0.50 3000 11 1570 
0.94 <0.30 <0.30 500 6 1858 

<0.30 <0.30 <0.30 450 14 2030 
<0.40 <0.20 <0.80 380 9 2200 

<0.30 <0.30 <0.30 668 2 2430 
<0.30 <0.30 <0.30 583 29 2190 

<0.30 <0.30 <0.30 419 8 2030 
<0.30 <0.30 1.12 292 16 1932 

<0.30 <0.30 <0.30 147 10 1900 

<0.30 <0.30 <0.30 610 8 N/A 
0.66 0.34 0.34 611 35 2320 

<0.30 <0.30 <0.30 567 12 2110 
--- --

Revised 4-12·03 

Comments 

Monitoring Point S2 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE S.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S2 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:21 W80:25:18 
Elevation: 1000 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Static Water 
Sampled 

1/13/88 
1/28/88 
2110/88 
2/18/88 
3/2/88 
3/29/88 
4/5/88 
5/2/88 
6/6/88 
7/14/88 
8/3/88 

9/16/88 
10/27/88 
11/14/88 
12/9188 
1/25/89 
2/17/89 
3/10/89 
4/29/89 
5/22/89 

Form 8.4A 
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Elevation 

0.67 

N/A 

2.95 

N/A 

1.46 

N/A 

1.25 
1.00 

0.62 

0.50 

1.50 

0.66 
0.33 

0.89 

1.56 

3.00 

5.00 

9.70 

2.80 

3.00 

Field 
pH 

N/A 
N/A 

N/A 
N/A 

N/A 

N/A 

N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mg/L) (mg/L) 

8.2 N/A 222 -218 
8.3 N/A 183 -177 

8.4 N/A 213 -198 
8.4 N/A 180 -172 

8.5 N/A 197 -188 

8.5 N/A 174 -165 

8.4 N/A 167 -156 

8.2 N/A 181 -176 

8.4 N/A 169 -163 

8.2 N/A 163 -147 

8.4 N/A 176 -171 

8.3 N/A 186 -174 

8.2 N/A 176 -169 
8.3 N/A 218 -211 

8.3 N/A 223 -21 

8.3 N/A 200 -193 

8.2 N/A 143 -133 

8.4 N/A 168 -158 

8.4 N/A 170 -160 

8.2 N/A 196 -180 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/I) or 
(mg/L) (mg/L) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

<0.30 0.37 <0.30 442 19 2080 
<0.30 0.41 <0.30 432 1 1990 
<0.80 <0.80 <0.80 479 16 2530 
<0.30 0.30 <0.30 416 5 1891 

<0.30 <0.30 <0.30 430 14 1990 

<0.30 <0.30 <0.30 157 13 1645 
<0.30 <0.30 <0.30 344 16 1478 
<0.30 <0.30 <0.30 395 14 1930 
0.20 0.14 <0.05 371 5 2290 
0.12 0.09 <0.05 401 2 2451 
0.46 0.55 <0.20 787 35 4827 

0.12 0.56 <0.05 697 11 2935 
<0.20 1.01 <0.20 658 3 3060 
0.39 0.73 <0.05 692 10 3097 

<0.20 0.69 <0.20 633 1 3044 

0.07 0.47 <0.05 647 4 2297 

0.29 0.25 0.15 462 15 1609 

0.31 0.32 0.18 510 14 1888 

0.07 0.25 <0.05 471 14 1932 
0.26 0.25 0.21 463 17 1887 

Revised 4-12-03 

Comments 

Monitoring Point S2 



Operator: Con sol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S2 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:21 W80:25:18 
Elevation: 1000 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Static Water 
Sampled 

6/2/89 
7/21/89 
8/23/89 
9/27/89 
10/27/89 
12/15/89 
1/30190 
2121190 
3/5/90 
4/9/90· 
5/23/90 
6/28/90 
7/25/90 
11/5/90 
2/15/91 
5/23/91 
9/9/91 
3/30/92 
6/22192 
9/3/92 

Form 8.4 A 
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Elevation 

2.50 

0.62 
1.12 

997.00 

996.00 

1.25 

6.00 
2.66 

1.25 
1.25 

1.69 

1.46 

1.69 

1.13 

2.44 
561.00 

617.00 

1495.00 

898.00 

1572.00 

Field 
pH 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mglL) (mg/L) 

8.4 N/A 204 -196 

8.3 N/A 211 -211 
8.3 N/A 138 -136 

8.4 N/A 188 -177 

8.3 N/A 180 -170 

8.4 N/A 203 -196 

8.2 N/A 148 -142 

8.3 N/A 194 -184 

8.3 N/A 194 -184 

8.2 N/A 174 -168 

8.4 N/A 201 -191 

8.4 N/A 185 -156 

8.2 N/A 133 -121 

8.0 N/A 178 -170 

8.2 N/A 169 -159 
8.2 N/A 204 -193 

8.2 N/A 183 -177 

8.2 N/A 160 -151 

8.3 N/A 219 -214 

8.2 ~/~ 197 -190 
- ---- ---- - --------

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/l) or 
(mglL) (mg/L) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

0.35 <0.20 <0.20 436 8 2474 

0.57 1.00 0.16 614 27 2722 

0.35 0.25 0.14 511 7 2625 

<0.20 <0.20 <0.20 876 4 2990 

0.09 <0.05 <0.05 714 5 3037 

0.12 0.13 <0.05 554 18 2649 

1.12 0.13 0.62 279 65 1524 

<0.05 0.23 <0.05 554 2 2056 

<0.05 0.17 <0.05 487 2 2213 

0.14 0.20 0.07 457 14 2163 

0.11 0.67 0.09 608 6 2574 

0.26 0.09 0.15 547 17 2673 

0.36 0.07 <0.05 161 8 851 

0.08 0.20 0.05 584 2 2596 

0.16 0.13 0.09 398 24 1810 

0.29 0.78 0.13 525 62 2783 

<0.20 <0.20 <0.20 632 15 4334 

<0.05 0.08 0.07 671 21 2657 

<0.21 <0.21 0.32 741 11 3917 

0.28 0.62 0.24 1149 8 4164 
-- - ~ 

Revised 4-12-03 

Comments 

Monitoring Point S2 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 52 
Description: Stream ~ Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:21 W80:25:18 
Elevation: 1000 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

12/18/92 
2/20/93 
5/28/93 
8/4/93 
11/8/93 
2/10/94 
6/21/94 
6/16/94 
11/3/94 
3/31/95 
6/15/95 
8/25/95 
11/20/95 
1/29/98 
1/29/98 
4/29/98 
4/29/98 
5/27/98 
6/17/98 
7/22/98 

Form 8.4 A 
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Elevation 

1863.00 

748.00 

561.00 

1010.00 
1092.00 

1497.00 

2019.00 

2244.00 
N/A 

673.00 

1885.00 

449.00 

1870.00 

1122.00 

2.50 
1400.00 

3.10 

842.00 

1234.00 

1010.00 

Field 
pH 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
8.3 
N/A 
7.9 
N/A 
N/A 
N/A 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.1 N/A 164 -157 

8.3 N/A 209 ·199 
8.2 N/A 193 -189 
8.2 N/A 163 ·145 
8.3 N/A 167 -157 
8.3 N/A 209 ·197 

8.0 N/A 209 -174 

7.9 N/A 270 -269 
7.9 N/A 215 -215 
7.7 N/A 262 ~262 

8.0 N/A 203 ·203 

7.7 N/A 244 ·243 
8.1 N/A 185 ·136 

7.8 N/A 272 -262 

7.7 N/A 243 -231 
8.0 N/A 239 ·239 
7.8 N/A 228 -219 

7.9 N/A 220 -215 

7.8 N/A 272 -263 

7.7 N/A 253 -238 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or 
(mg/L) Spec. Cond.(m 

mho) 

0.81 0.31 0.86 528 42 1930 

0.14 0.35 0.16 651 10 2517 

0.25 0.27 0.22 635 24 3310 

<0.21 0.58 <0.21 1134 7 3852 
<0.21 0.30 <0.21 913 11 4088 

0.28 0.83 0.15 724 16 2741 

0.06 0.09 0.04 925 7 4000 

<0.21 0.23 <0.21 597 6 4000 
0.29 0.44 0.17 608 36 2860 
0.21 0.70 0.16 714 4 3220 
0.79 0.53 0.44 947 15 3720 

<0.21 <0.21 <0.21 648 7 4440 

1.19 2.60 1.70 1475 34 4820 

0.15 0.73 0.10 675 33 3530 

0.17 0.75 0.00 700 3 4000 

0.22 0.28 0.14 737 12 3700 

0.20 0.27 0.15 775 6 4020 

0.25 0.19 0.24 893 22 5050 

0.41 0.57 N/A 1150 36 5550 

0.12 0.14 <0.05 988 12 5790 

Revised 4·12·03 

Comments 

Monitoring Point 52 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S2 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:21 W80:25:18 
Elevation: 1000 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

7/29/98 
8/19/98 
9/21/98 
10/28/98 
10/28/98 
11/11/98 
1/26/99 
1/26/99 
4/14/99 
4/14/99 
8/11/99 
8/11/99 
11/1/99 
11/1/99 
2/16/00 
3/1100 
6/9/00 
8/28/00 
10/18/00 
10/30/00 

Form 8.4A 
PageS 

Elevation 

1.05 

842.00 

561.00 
539.00 

1.20 

617.00 

898.00 

2.00 

898.00 
2.00 

299.00 

0.67 

448.00 
1.00 

4.40 

504.00 

0.67 

1.06 
673.00 

1.50 

Field 
pH 

8.2 
N/A 
N/A 
N/A 
8.1 
N/A 
N/A 
8.1 
N/A 
8.3 
N/A 
8.1 
N/A 
8.2 

8.3 

N/A 
8.2 

8.2 
N/A 
8.3 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.9 N/A 235 -222 
7.7 N/A 195 -169 
7.7 N/A 211 -202 
7.7 N/A 253 -246 
8.3 N/A 227 -208 
7.6 N/A 241 -238 
7.8 N/A 194 -188 

8.1 N/A 199 -187 

7.8 N/A 213 -208 
8.1 N/A 205 -191 

7.8 N/A 226 -221 
8.3 N/A 209 -209 
7.6 N/A 253 -247 
8.2 N/A 253 -241 

8.3 N/A 163 -158 

8.2 N/A 220 -214 

8.1 N/A 242 -239 

8.1 N/A 261 -256 
8.0 N/A 271 -265 

8.3 N/A 271 -265 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgll) or 
(mg/L) Spec. Cond.(m 

mho) 

0.14 0.10 N/A 975 0 6150 
<0.21 <0.21 0.21 4260 10 5500 
0.21 0.21 0.09 1010 17 5530 

0.15 0.17 <0.05 1040 4 6090 

0.19 0.16 N/A 1025 6 6420 

0.19 0.16 0.14 1060 17 6230 

0.32 0.52 0.22 619 22 3150 

0.34 0.46 N/A 713 12 3740 

0.33 0.34 0.33 792 1 3710 
0.39 0.31 N/A 725 5 4380 

0.17 0.16 0.12 1050 21 5440 
0.24 0.16 N/A 1150 1 6440 

0.16 0.23 <0.05 1020 14 5360 
0.18 0.20 N/A 675 2 6520 

0.40 0.50 N/A 830 9 2270 

0.60 0.30 0.10 1042 13 3510 

0.20 0.04 N/A 1199 15 3920 

0.10 0.20 N/A 967 <5 4500 
0.30 0.40 0.30 865 46 4160 

0.50 1.20 N/A 1159 13 4150 

Revised 4-12-03 

Comments 

Monitoring Point S2 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE B.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S2 
Description: Stream - Downstream Talley Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:5S:21 WSO:25:18 
Elevation: 1000 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

2/6/01 700.00 
3/23/01 4.50 
6/8101 2.70 

8/1/01 N/A 

Form S.4A 
Page 6 

Field 
pH 

N/A 
8.5 
8.4 

N/A 

Lab Field Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/l) 

(C) 

S.2 N/A 284 -269 
8.5 N/A 261 -256 
8.4 N/A 217 -212 

8.1 N/A 347 -331 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/l) (mg/L) (mg/L) 
Solids (mgJl) or 
(mg/L) Spec. Cond.(m 

mho) 

0.60 0.90 0.30 1566 16 3870 
0.50 0.40 N/A SOO 23 2290 
0.30 0.30 N/A 1066 32 30S0 

N/A N/A N/A N/A 23 N/A 

Revised 4-12-03 

Comments 

Monitoring Point S2 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE S.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 57 

Revise...! 5ept 2003 

Description:Upstream of 1 South on Unnamed Tributary to Kerr Road Valley Tributary 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:31 W80:25:01 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

1/28/98 
5/27/98 
7/29/98 
1/27/98 
4/14/99 
11/3/99 
1/12/00 
6/2/00 

8/28/00 
10/30100 
3/23/01 

6/8101 

Form 8.4A 
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Elevation 

0.11 
0.06 

trickle 

0.31 
0.02 

0.01 
0.02 

0.01 

0.00 
<0.001 

0.41 

0.15 

Field 
pH 

7.7 
7.9 

8.2 

7.9 

7.9 
7.7 

8.2 

8.1 

8.0 
7.5 
8.1 

8.0 

Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(C) 

7.5 N/A 116 

8.6 N/A 163 

8.5 N/A 187 
7.8 N/A 94 

8.0 N/A 100 

8.2 N/A 94 

7.8 N/A 118 
8.1 N/A 162 

8.0 N/A 182 
7.4 N/A 209 
N/A N/A 87 

7.9 N/A 146 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgll) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

-100 0.12 0.02 0.04 63 0 357 
-151 0.32 0.04 0.27 55 3 414 
-171 0.38 0.01 N/A 53 1 460 
-77 0.15 0.02 N/A 63 1 337 
-88 0.56 0.04 N/A 55 10 323 
-76 0.15 0.04 N/A 165 2 518 
-113 0.03 <0.01 N/A 117 6 420 
-157 0.07 <0.01 N/A 49 7 380 

-177 0.09 0.07 N/A 193 <5 460 
-202 0.40 0.20 N/A 676 5 430 
-80 0.30 0.01 N/A 84 9 190 

-138 0.20 0.01 N/A 68 9 360 

Monitoring Point 57 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhlll Township 
County: Greene 

MODULE B.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 58 

Revised Sept 2003 

Description:Downstream of 1 South Shaft on Unnamed Tributary to Kerr Road Valley Tributary 

Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:23 W80:24:59 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

1/28/98 
5/27/98 
7/29/98 
1/27/99 
4/14/99 
11/3/99 
1/12/00 
6/2/00 

8/28/00 
10/30100 
3/23/01 
6/8101 

Form 8.4 A 
Page 1 

Elevation 

0.13 

0.07 

trickle 
0.33 
0.02 

0.01 

0.02 
0.01 

0.00 

<0.001 
0.54 

0.17 

Field 
pH 

7.4 
8.0 
7.9 
8.2 

8.0 
7.8 

8.2 
8.0 

7.4 
7.5 
7.7 

8.2 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.3 N/A 114 -100 

8.5 N/A 161 -146 

8.0 N/A 185 -170 

7.9 N/A 89 -74 
8.1 N/A 99 -88 

8.2 N/A 93 -81 

7.9 N/A 123 -110 
8.1 N/A 167 -163 

7.5 N/A 194 -189 
7.4 N/A 214 -207 
7.8 N/A 85 -77 

7.9 N/A 124 -116 
--- --- ---- ~ 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.07 0.01 0.03 63 0 350 

0.44 0.04 0.35 55 6 412 

0.15 0.02 N/A 51 0 454 

0.21 0.02 N/A 63 0 330 

0.61 0.03 N/A 51 6 320 

0.21 0.02 N/A 153 2 500 

<0.03 1.40 N/A 113 5 370 
0.20 0.02 N/A 60 9 370 

0.09 0.10 N/A 157 5 450 

0.40 0.10 N/A 163 12 330 
0.60 0.03 N/A 81 9 190 

0.30_"- 0.02 N/A 64 20 320 
----

Revised 10-30-02 Monitoring Point 58 

I 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 527 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:27 W80:23:15 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Static Water 

Sampled 
Elevation 

pH 

9/25/01 NO 7.9 
10/23/01 NO 8.4 
11/28/01 NO 8.2 
12119101 -0.79 7.3 

1/30102 -1.22 7.1 
2121/02 -1.98 7.2 

NO - Not Determined 

Form 8.4 A 
Page 1 

lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mg/l) (mg/l) 

7.8 14.0 ·302 -289 
8.0 18.0 256 -242 
7.9 9.0 233 -220 
7.9 9.0 276 -263 
7.6 8.0 224 -210 
7.8 6.0 230 -226 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/I) or Comments 
(mg/l) (mg/l) (mgll) (mg/l) 

(mg/l) Spec. Cond.(m 
mho) 

0.40 0.03 0.20 100 26 400 
0.20 0.05 0.20 106 21 419 
<0.03 0.05 0.07 115 26 397 
0.10 0.02 0.06 104 <5 360 
0.10 0.07 0.20 91 56 342 

<0.03 0.02 <0.03 113 24 347 

Revised 4-12-03 Monitoring Point 527 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE S.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S28 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:24 W80:23:23 
Elevation: 1440 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

12/19/01 -2 7.4 
1/30102 N/A 7.1 
2121102 -1.44 7.3 

3/28/02 N/A 7.6 

4/16/02 N/A 7.6 

7/23/02 Dry 

NO - Not Determined 

Form 8.4 A 
Page 1 

Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(C) 

8.0 6.0 136 
7.8 8.0 113 
8.0 4.0 131 

8.5 12.0 119 

7.8 25.0 143 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgll) or 
(mg/L) Spec. Cond.(m 

mho) 

-125 0.08 0.90 0.06 69 17 1423 
-97 0.50 0.30 0.70 59 164 110 
-126 0.10 0.40 0.06 72 <5.0 233 

-105 1.80 0.30 2.30 38 175 179 

-138 0.60 0.30 0.30 59 165 223 

Revised 4-12-03 

Comments 

i 

Monitoring Point S28 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 538 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:22 W80:22:48 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Tot. Dis. 
Flow (gpm)/ Field Suspended Solids 

Date Static Water Field Lab Temp Alkalinity Acidity Iron Manganese Aluminum Sulfate Solids (mgll) or Comments 
Sampled Elevation pH pH (C) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Spec. Cond.(m 

mho) 

9/20/01 NO 8.2 8.2 17.0 240 -226 0.07 <0.01 0.20 51 30 306 
10/25/01 NO 8.4 7.7 14.0 272 -257 0.09 <0.01 0.10 82 37 369 
11/29/01 NO 8.5 8.2 13.0 235 -223 0.20 <0.01 0.09 83 27 347 
12/18/01 1.59 7.7 8.2 8.0 223 -211 0.20 0.01 0.10 103 44 336 
1/30102 1.98 7.5 8.2 8.0 209 -192 0.10 0.01 0.08 81 83 300 

__ 2121/02 _'------_2~6 ~_ L--8.3 4.0 2~ __ -230 __ 0.S0 _ 0.02 _ 0.60 ~ _ <5.0 340_------'-______ -----' 

NO - Not Determined 

Form 8.4A 
Page 1 

Revised 4-12-03 Monitoring Point 538 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE B.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 539 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:20 W80:22:51 
Elevation: 1300 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

9/27/01 NO 8.1 

10/25/01 NO 8.8 
11/29/01 NO 8.4 

12/18/01 1.13 7.6 
1/30102 1.76 7.5 
2/21/02 2.64 7.7 

NO - Not Determined 

Form 8.4A 
Page 1 

Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/l) 

(C) 

8.5 11.0 281 
8.1 14.0 223 
8.2 11.0 218 

8.2 7.0 178 
8.2 8.0 198 
8.3 7.0 206 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

-270 0.05 <0.01 0.20 43 256 478 
-209 1.00 0.03 1.20 87 5 299 
-206 0.10 <0.01 0.08 95 15 314 

-165 0.10 <0.01 0.10 101 16 306 
-182 0.05 0.01 0.08 99 115 321 
-192 0.04 0.01 <0.03 98 24 295 

Revised 4-12-03 Monitoring Point 539 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhlll Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 540 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:16 W80:22:51 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Sampled 

Static Water 
pH 

Elevation 

9/27101 NO 8.0 

10/25/01 NO 8.5 
11/29/01 NO 8.4 

12/18/01 1.98 7.2 

1/30/02 2.64 7.3 

___ 2/21/02 1.98 7.2 

NO - Not Determined 

Form 8.4A 
Page 1 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

eC) 

8.4 12.0 245 -233 

7.9 12.0 224 -211 
8.0 11.0 173 -162 

7.9 9.0 137 -125 
8.0 8.0 176 -163 

7.9 8.0 170 -154 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.05 0.01 0.20 75 <5 365 

0.10 0.01 0.20 93 22 337 
0.10 <0.01 0.09 88 17 288 

0.20 0.10 0.20 67 77 213 

0.10 0.01 0.05 79 219 276 

0.30 0.01 0.30 73 22 300 

Revised 4-12-03 Monitoring Point 540 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE S.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No.: 541 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:07 W80:22:57 
Elevation: 1320 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

9/27/01 NO 8.1 

10/25/01 NO 8.8 
11/29/01 NO 8.4 

12/18/01 1.59 7.3 
1/30102 3.96 7.3 

2/21/02 5.28 ~ 

NO - Not Determined 

Form 8.4A 
Page 1 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.6 11.0 124 -111 
8.2 11.0 240 -227 
8.2 11.0 200 -188 
8.1 9.0 117 -104 
8.1 9.0 117 -99 
8.2 6.0 126 -121 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.06 0.01 0.20 74 39 583 
0.30 <0.01 0.30 96 7 373 
0.10 0.02 0.10 76 18 261 

0.10 <0.01 0.10 57 23 172 

0.07 0.01 0.04 48 87 176 

<0.03 _ 0.01 <0.03 61 13 242 
'------- --- --- ~----

Revised 4-12-03 Monitoring Point 541 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No.: 542 
Description: Main Valley of New Refuse Disposal Area 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:07 W80:22:51 
Elevation: 1240 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Static Water 

Sampled 
Elevation 

pH 

9/27101 NO 8.5 

10/25/01 NO 7.8 
11/29/01 NO 8.4 

12118101 4.53 7.2 

1/30/02 5.28 7.0 

2121/02 5.28 7.1 

NO - Not Determined 

Form 8.4 A 
Page 1 

Lab 
pH 

8.4 

7.8 
7.9 
7.8 

7.8 

7.9 

Field 
Alkalinity Acidity 

Temp 
(C) 

(mg/L) (mg/L) 

10.0 184 -176 

10.0 115 -101 
10.0 120 -104 

8.0 61 -51 

7.0 78 -67 

~O 106 -97 
'---

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/l) or Comments 
(mg/L) (mg/L) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

0.04 0.03 0.20 31 <5 352 

0.10 <0.01 0.20 40 8 179 
0.09 <0.01 0.10 50 5 -150 

0.10 <0.01 0.10 43 33 131 

0.03 0.01 <0.03 46 23 136 

0.20 0.02 0.20 47 13 155 
---------

Revised 4-12-03 Monitoring Point 542 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S45 
Description: Spring Grinnage Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:57 W80:23:06 
Elevation: 1380 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/1/01 NO 7.6 

10/26/01 NO 7.1 
11/30/01 NO 7.7 

12/20/01 0.66 7.0 

1/29102 1.59 7.4 

2/27102 3.17 7.4 

3/26/02 2.04 6.7 

NO - Not Determined 

Form 8.4 A 
Page 1 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.2 14.0 247 -235 
7.5 10.0 250 -236 
7.4 11.0 148 -138 
7.7 10.0 173 -161 
8.0 10.0 163 -149 
8.1 3.0 162 -152 . 

7.7 7.0 30 -20 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgtl) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

<0.03 <0.01 0.20 78 18 423 

0.20 0.01 0.04 112 <5 346 
0.20 <0.01 0.20 99 8 261 

0.05 <0.01 0.10 93 <5 278 

0.06 0.01 0.09 95 7 266 
<0.03 <0.01 0.05 99 <5.0 282 

0.70 0.05 1.00 45 168 42 

Revised 4-12-03 Monitoring Point S45 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: S46 
Description: Spring Grinnage Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:00 W80:23: 19 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Static Water 

Sampled 
Elevation 

pH 

10/1/01 ND 8.0 

10/26/01 ND 7.8 
11/29/01 ND 8.3 

12/20/01 0.88 7.6 

1/29102 2.64 7.7 

2/27/02 5.28 7.5 

3/26/02 3.11 6.9 

ND - Not Determined 

Form 8.4A 
Page 1 

lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mg/l) (mg/l) 

8.5 15.0 249 -236 

8.0 10.0 288 -275 
8.1 11.0 219 -207 

8.3 6.0 244 -233 

8.2 10.0 219 -205 

8.2 2.0 235 -229 

7.8 6.0 48 -34 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mgtl) or Comments 
(mg/l) (mg/l) (mg/l) (mg/l) 

(mg/l) Spec. Cond.(m 
mho) 

0.07 0.04 0.20 120 103 440 

0.10 0.03 0.30 148 8 438 
0.20 0.09 0.10 89 18 337 

0.05 0.10 0.20 152 9 394 

0.05 0.01 0.05 144 60 371 

0.09 0.01 0.10 120 10 351 

1.30 0.20 1.50 48 760 68 

Revised 4-12-03 Monitoring Point S46 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No:548 
Description: Spring Time Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:54 W80:23:19 
Elevation: 1350 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/25/01 NO 8.7 
11/27/01 NO 7.9 

12/20/01 1.98 7.2 

1/28102 3.17 7.0 

2/28/02 2.75 7.1 

3/28/02 2.46 7.2 

NO - Not Determined 

Form 8.4 A 
Page 1 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mglL) 

(C) 

7.9 10.0 121 -107 
7.7 12.0 64 -54 
8.1 6.0 78 -67 
7.3 10.0 75 -63 
8.1 3.0 124 -117 

7.6 8.0 33 -27 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mglL) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.09 0.01 0.20 40 27 198 
0.30 <0.01 0.20 38 28 218 
0.10 0.01 0.09 40 5 127 
0.08 . 0.01 0.09 37 <5.0 160 

0.07 <0.01 0.09 47 <5.0 212 

0.05 <0.01 0.50 27 <5.0 93 

Revised 4-12-03 Monitoring Point 548 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: 549 
Description: Spring Time Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:51 W80:23:01 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Static Water 

Sampled 
Elevation 

pH 

10/25/01 NO 8.8 
11/27/01 NO 8.2 
12/20/01 0.79 7.1 

1/28102 2.64 7.1 

2/28/02 2.15 7.4 

3/28/02 2.98 7.5 
NO - Not Determined 

Form 8.4 A 
Page 1 

lab 
Field 

Alkalinity 
Temp 

pH 
(C) 

(mg/l) 
-

8.0 11.0 141 
8.1 12.0 97 
8.1 6.0 116 
7.9 6.0 103 
8.1 2.0 108 

8.5 10.0 114 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/I) or Comments 
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

(mg/l) Spec. Cond.(m 
mho) 

-129 0.30 0.01 0.30 44 22 222 
-86 0.20 0.01 0.20 67 13 220 

-105 0.06 <0.01 0.10 59 27 209 

-90 0.20 0.01 0.10 47 <5.0 216 

-96 0.09 <0.01 0.09 60 <5.0 174 

-103 0.07 <0.01 0.50 40 35 175 

Revised 4-12-03 Monitoring Point S49 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: 552 
Description: Spring Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:15 W80:23:35 
Elevation: 1330 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 NO 8.0 
11/27/01 NO 8.2 
12/18/01 0.72 7.5 

1/29/02 2.64 6.9 
2/21/02 3.17 7.1 

3/28/02 3.48 7.0 
NO - Not Determined 

Form 8.4A 
Page 1 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.0 6.0 258 -252 
8.0 11.0 184 -172 
7.6 8.0 247 -235 

7.4 10.0 258 -244 

8.0 10.0 255 -243 

8.0 10.0 207 -197 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mgJL) 
Solids (mgJl) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.30 0.20 0.07 118 89 404 
0.20 0.10 0.20 119 19 331 
0.10 0.03 0.04 137 21 480 

0.40 0.20 0.04 113 6 388 
0.10 0.03 0.05 121 <5.0 406 

0.10 0.02 0.50 100 9 300 

Revised 4-12-03 Monitoring Point 552 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhlll Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No:553 
Description: Spring Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:18 W80:23:34 
Elevation: 1340 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 NO 8.2 
11/27/01 NO 7.9 
12/18/01 0.66 7.4 
1/29102 1.44 7.5 
2/21/02 1.76 7.5 

3/28/02 2.15 7.6 

NO - Not Determined 

Form 8.4 A 
Page 1 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.0 8.0 244 -239 
7.6 10.0 88 -73 
8.4 8.0 166 -154 
8.1 11.0 257 -242 
8.2 9.0 257 -243 

8.6 10.0 227 -215 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 0.05 0.07 107 44 411 
1.10 0.05 1.00 83 125 228 
0.20 0.05 0.10 118 46 323 
0.20 0.02 0.10 121 51 397 
0.05 0.01 <0.03 155 10 421 

0.06 0.01 0.50 129 32 361 

Revised 4-12-03 Monitoring Point 553 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: P54 
Description: Pond Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:18 W80:23:37 
Elevation: 1320 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Date 
Flow (gpm)/ 

Field 
Sampled 

Static Water 
pH 

Elevation 

10/26/01 NO 7.6 
11/27/01 NO 8.1 
12118/01 3.60 7.3 
1/29/02 2.26 7.2 

2/21/02 15.85 7.4 
3/28/02 8.47 7.6 

NO - Not Determined 

Form 8.4 A 
Page 1 

Lab 
Field 

Alkalinity 
pH 

Temp 
(mg/L) 

(C) 

7.6 7.0 238 
7.9 10.0 165 
7.9 6.0 122 
7.8 10.0 205 
8.1 7.0 208 
8.6 14.0 140 

Tot. Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.{m 

mho) 

-228 ·2.30 0.44 0.10 45 11 421 
-151 0.30 0.10 0.20 42 34 286 
-110 0.40 0.20 0.20 70 11 279 
-190 0.20 0.06 0.10 97 17 353 
-196 0.30 0.05 0.20 70 26 328 
-130 0.06 0.01 0.50 81 5 243 

Revised 4-12-03 Monitoring Point P54 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No:S60 
Description: Spring Fletcher Run Valley 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:23 W80:23:38 
Elevation: 1360 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)1 

Field 
Static Water 

Sampled 
Elevation 

pH 

10/18/02 Dry 

11/25/02 Dry 

12120102 2.38 6.80 

1/30/03 Dry 

2/24/03 Dry 
3/19/03 Dry 

---

NO - Not Determined 

Form 8.4A 
Page 1 

Lab Field 
Alkalinity 

Temp 
pH 

(C) 
(mg/L) 

7.0 12.0 154 

Tol Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mgll) or Comments 
(mg/L) (mg/L) (mg/L) (mglL) (mg/L) 

(mglL) Spec. Cond.(m 
mho) 

-142 0.06 <0.01 0.03 120 14.0 296.0 

Revised 4-12-03 Monitoring Point 560 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW-N 
Description: New Refuse Area Valley Stream 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:35 W80:22:29 
Elevation: 1100 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

8/1/01 
10/11/01 
11/29/01 

12119/01 
1/28/02 
2/27/02 
3/25/02 

Form 8.4A 
Page 1 

Elevation 

35.00 
23.45 
140.51 

364.50 

240.48 

287.12 
374.35 

Field 
pH 

N/A 
8.0 
7.9 

7.4 

6.9 
7.2 
7.0 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.0 N/A 139 -125 
7.9 17.0 177 -164 
7.7 12.0 130 -119 

8.0 8.0 115 -104 
7.8 6.0 118 -1'05 
8.0 1.0 129 -117 
7.7 6.0 49 -33 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.{m 

mho) 

1.00 0.06 1.10 56 26 360 
0.30 0.30 0.10 79 11 299 
0.20 0.10 0.10 81 <5 277 

0.08 0.08 0.06 77 8 239 
0.20 0.08 0.07 80 <5.0 246 

0.07 0.07 0.02 96 <5.0 238 
1.90 _ '-------__ 0.07 2.0Q _ 23 8910 210 

-

Revised 4-12-03 Monitoring Point SW - N 

I 

-



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW - 0 
Description: Kerr Road Valley Stream 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:15 W80:24:24 
Elevation: 1200 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

10/11/01 
11/29/01 
12/19/01 
1/29102 
2/28/02 
3/26/02 

Form 8.4A 
Page 1 

Elevation 

0.23 
37.50 
68.49 
46.15 

51.88 

67.23 

Field Lab 
pH pH 

8.5 8.1 
8.4 8.0 
8.1 8.1 
7.4 8.1 

8.0 8.3 
6.9 8.0 

Field 
Alkalinity Acidity 

Temp 
(mg/l) (mg/L) 

(C) 

13.0 202 -190 
12.0 130 -119 
6.0 129 -114 
10.0 141 -128 

3.0 134 -124 

7.0 56 -43 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/l) (mg/L) (mg/l) 
Solids (mg/l) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.10 0.04 0.10 598 <5 1518 
0.07 0.05 0.01 167 5 808 

0.09 0.07 0.20 110 20 466 

0.10 0.04 0.10 164 <5 676 

0.09 0.06 0.08 178 <5.0 687 

0.80 0.08 1.20 43 140 163 

Revised 4-12-03 Monitoring Point SW - 0 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW· P 
Description: Kerr Road Stream Valley at Owen's Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:51 W80:25:14 
Elevation: 1095 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

8/1/01 71.00 
10/11/01 26.80 
11/29/01 245.11 
12/19/01 427.97 
1/29/02 443.61 
2128/02 387.23 
3/26/02 452.11 

Form 8.4 A 
Page 1 

Field 
pH 

NIA 

8.0 
8.4 
7.8 
7.8 
7.8 
7.0 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mgll) 

(C) 

8.2 NIA 194 ·180 
8.0 13.0 249 -237 
8.1 12.0 177 -166 
8.3 7.0 149 ·137 
8.4 9.0 156 -143 
8.5 3.0 148 ·138 
8.0 8.0 50 ·34 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mgll) (mg/l) (mg/l) (mg/l) 
Solids (mg/I) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.07 0.04 0.20 49 6 540 
0.10 0.02 0.08 94 <5 389 
<0.03 <0.01 0.06 114 <5 436 
0.09 0.02 0.07 89 <5 284 
0.08 0.03 0.05 85 <5 348 
0.05 0.02 0.06 93 <5.0 351 
1.20 ~6_~_ 1.70 31 488 51 

Revised 4-12·03 Monitoring Point SW • P 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW - Q 
Description: Fletcher Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:55 W80:23:58 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Date 
Flow (gpm)/ 
Static Water 

Sampled 
Elevation 

10/11/01 4.33 
11/30/01 58.50 
12/19/01 89.30 
1/29102 69.07 

2/28/02 67.51 

3/26/02 _ 
-- ---

78.42 

Form 8.4 A 
Page 1 

Field 
pH 

8.1 
7.9 
7.5 
7.3 
7.5 

~-

Lab 
Field 

Alkalinity Acidity , 
Temp 

pH 
(C) 

(mg/L) (mg/L) 

8.0 14.0 231 -217 
7.7 12.0 147 -136 
8.0 8.0 143 -130 
7.9 8.0 162 -142 
8.1 3.0 161 -151 

L_].8 8.0 55 -39 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/I) or Comments 
(mg/L) (mg/L) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

0.20 0.20 0.10 70 10 282 
0.30 0.20 0.10 67 10 244 
0.20 0.20 0.10 75 14 206 
0.30 0.10 0.20 93 <5.0 267 
0.10 0.10 0.08 85 21 264 

1.90 0.20 2.00 39 784 65 

Revised 4-12-03 Monitoring Point SW - Q 
f 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW • R 
Description: Fletcher Run at Grays Fork 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:19 W80:24:23 
Elevation: 1160 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

8/1/01 
10/11/01 
11/30101 
12/19/01 
1/29102 
2128/02 
3/26/02 

Form 8.4A 
Page 1 

Elevation 

115.00 

1.30 
163.69 
333.84 

185.76 
202.97 

221.34 

Field 
pH 

N/A 
7.4 
8.1 
7.7 

7.4 
7.8 

6.9 

lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

7.9 N/A 193 -184 
7.3 11.0 266 -255 
7.9 11.0 162 -150 
8.2 8.0 163 -150 
8.1 10.0 177 -164 
8.4 4.0 172 -162 
7.8 7.0 56 -53 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/l) (mg/l) (mg/l) (mg/l) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.50 0.20 0.40 45 10 450 

0.40 3.00 0.10 30 73 344 
0.30 0.08 0.20 66 23 254 
0.20 0.10 0.20 70 12 242 

0.40 0.10 0.40 75 12 267 
0.40 0.10 0.30 81 <5.0 257 
2.10 _ _ 0.20 2.19 __ 48 _1082 120 

---

Revised 4-12-03 Monitoring Point SW - R 

-



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODUlE8.4A 
BACKGROUNDIMONITORING POINT 

Monitoring Point No: SW - S 
Description: Grlnnage Run 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:56:47 W80:23:22 
Elevation: 1220 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)1 
Date 

Sampled 
Static Water 

10/11/01 
11/30101 
12/20101 
1/29102 
2/27/02 
3/26/02 

Form 8.4 A 
Page 1 

Elevation 

1.97 
46.00 
96.50 
68.98 
71.33 
79.12 

Field 
pH 

8.1 
8.0 
7.2 
7.4 
7.5 
6.9 

lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/l) (mg/l) 

(C) 

8.0 12.0 226 -217 
7.7 11.0 122 -112 
8.3 5.0 141 -129 
8.0 9.0 147 -138 
8.2 1.0 148 -135 
7.6 7.0 39 -25 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mgll) (mg/l) (mg/l) (mgll) 
Solids (mgll) or Comments 
(mg/l) Spec. Cond.(m 

mho) 

0.09 0.05 0.07 79 13 317 
0.20 0.02 0.20 73 <5 205 
0.07 0.03 0.20 78 9 210 
0.20 0.02 0.10 91 <5 264 
0.10 0.03 0.20 94 <5.0 266 
1.10 0.20 1.00 36 770 116 

Revised 4-12-03 Monitoring Point SW - S 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE B.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW • T 
Description: Grinnage Run at Grays Fork 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:55:57 W80:23:32 
Elevation: 1110 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Flow (gpm)/ 
Date 

Static Water 
Sampled 

10/11/01 
11/30/01 
12/19/01 
1/29/02 
2/28/02 
3/26/02 

Form 8.4 A 
Page 1 

Elevation 

22.70 

314.83 
392.37 
236.51 
301.47 

358.11 

Field Lab 
pH pH 

8.4 8.3 
8.2 7.9 
7.8 8.2 
7.7 8.3 
7.8 8.4 

6.8 7.8 

Field 
Alkalinity Acidity 

Temp 
(C) 

(mg/L) (mglL) 

12.0 230 ·219 
11.0 132 ·121 
8.0 119 ·117 
9.0 139 -127 
4.0 134 ·124 

7.0 41 -29 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mgll) or Comments 
(mg/L) (mg/L) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

0.10 0.07 0.07 86 <5 315 
0.30 0.05 0.20 71 16 212 
0.10 0.07 0.10 68 16 203 

0.20 0.06 0.10 82 <5 227 
0.20 0.06 0.10 87 <5.0 238 

1.40 0.20 1.50 31 766 51 

Revised 4-12-03 Monitoring Point SW - T 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Rlchhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW - U 
Description: South Branch of Enlow Fork upstream of unnamed tributary 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:30 WBO:22:21 
Elevation: 1140 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

10/11/01 
11/29/01 
12/19/01 
1/28/02 
2/27/02 
3/25/02 

Form 8.4 A 
Page 1 

Elevation 

25.20 

266.42 
456.13 
213.73 
299.45 

387.16 

Field 
pH 

B.O 

8.2 

7.6 
7.1 
7.4 

7.0 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.8 16.0 183 -171 

8.0 12.0 112 -103 
8.2 8.0 93 -82 
7.9 7.0 99 -84 
8.2 1.0 117 -113 
7.8 6.0 47 -34 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.{m 

mho) 

0.10 0.20 0.10 105 5 289 

0.20 0.02 0.09 88 6 230 

0.10 0.03 0.10 83 10 182 

0.30 0.04 0.20 73 6 196 
0.20 0.04 0.10 77 <5.0 197 
1.60 _ ~ __ Q.08 1.60_ 16 494_& 

---
168 

-

Revised 4-12-03 Monitoring Point SW - U 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW - V 
Description: South Branch of Enlow Fork downstream of unnamed tributary 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:44 W80:22:32 
Elevation: 1090 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Static Water 
Sampled 

1/20/99 
4/26/99 
7/9/99 

10/16/99 

2125/00 
5/25/00 

7/14/00 
10/11/01 
11/29/01 
12/19/01 
1/28/02 
2/27/02 
3/25/02 

Form 8.4A 
Page 1 

Elevation 

5027.23 

3231.79 

98.75 

4.49 

2334.07 

3186.91 

6.73 

11.17 

465.83 
1003.20 

420.22 

546.23 

789.10 

Field 
pH 

8.0 
8.1 

7.9 
7.8 

8.0 

8.0 

7.9 

8.3 

8.2 
7.6 

7.0 

7.3 

7.0 

Lab 
Field 

Alkalinity 
Temp 

pH 
(C) 

(mg/L) 

7.7 N/A 51 

8.0 N/A 74 

8.3 N/A 124 

7.9 N/A 112 

8.0 N/A 69 

8.1 N/A 116 

7.9 N/A 135 

7.9 12.0 200 

8.0 10.0 126 
8.2 8.0 109 

8.0 7.0 105 

8.1 1.0 116 

7.8 6.0 55 

Tot Dis. 

Acidity Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/I) or Comments 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

(mg/L) Spec. Cond.(m 
mho) 

-41 0.51 0.06 0.37 56 3 234 

-60 0.27 0.03 0.11 44 0 250 

-103 0.35 0.07 0.22 50 5 358 
-90 0.19 0.02 0.12 95 10 434 

-65 0.08 <0.01 0.20 47 5 240 

-111 0.30 0.03 N/A 32 7 260 

-132 <0.03 <0.01 <0.04 35 10 320 
-188 0.10 0.10 0.10 107 10 340 

-114 0.10 0.05 0.06 99 7 257 
-93 0.09 0.06 0.10 94 9 207 

-90 0.30 0.06 0.10 95 <5.0 234 

-106 0.10 0.05 0.10 93 <5.0 168 

-38 1.50 0.05 1.60 22 5220 116 

Revised 4-12-03 Monitoring Point SW - V 

I 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW - W 
Description: Time Valley Stream 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:58:02 W80:22:51 
Elevation: 1100 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

8/1/01 
11/30/01 
12119101 
1/28/02 
2127102 

3/25/02 
_ _ 4/16/02 

Form 8.4A 
Page 1 

Elevation 

42.00 

24.00 
44.05 

36.55 
49.12 

86.30 
127.63 

Field 
pH 

N/A 

8.3 
7.7 
7.1 

7.2 

7.2 

7.5 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.0 N/A 144 -129 
8.1 10.0 108 -97 
8.1 6.0 108 -104 
7.8 4.0 84 -71 
8.1 1.0 85 -76 

7.8 6.0 44 -31 
7.7 16.0 67 -61 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mgJl) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

1.00 0.05 1.10 72 21 340 

0.20 0.02 0.10 78 <5 235 
0.05 0.01 0.08 78 17 235 
0.20 0.01 0.05 65 <5.0 196 

0.10 <0.01 0.10 70 <5.0 202 

1.90 0.07 1.80 18 1608 188 

0.10 _ '-------__ Q.QL _ 0.20 36 11 154 

Revised 4-12-03 Monitoring Point SW - W 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Richhlll Township 
County: Greene 

MOOUlES.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW -X 
Description: Upstream - Unnamed drainage to South Branch of Enlow 

Fork upstream of proposed refuse drainage 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:08 W80:22:26 
Elevation: 1280 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)1 
Date 

Sampled 
Static Water 

10/18/02 
11/25/02 
12/20102 
1130/03 
2124103 

__ ~/19/03 

Form 8.4A 
Page 1 

Elevation 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

Field lab 
Field 

Alkalinity 
Temp 

pH pH (mgll) 
(C) 

--

Tot Dis. 
Suspended Solids 

Acidity Iron Manganese Aluminum Sulfate 
Solids (mg/l) or Comments 

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
(mg/l) Spec. Cond.(m 

mho) 

Revised 4-12-03 
Monitoring Point SW - X 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAilEY MINE 
Permit No: 
Municipality: Rlchhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: SW • Y 
Description: Downstream - Unnamed drainage to South Branch of Enlow 

Fork upstream of proposed refuse drainage 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:18 W80:22:15 
Elevation: 1180 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

10/18/02 
11/25/02 
12/20/02 
1/30103 
2/24/03 

~/19/Q3 

Form 8.4 A 
Page 1 

Elevation 

0.27 

7.12 

45.74 
27.48 
114.57 

36.29 

Field 
pH 

7.9 
6.6 

6.8 

6.5 
7.0 

6.8 

Lab 
Field 

Alkalinity Acidity 
Temp 

pH 
(C) 

(mglL) (mg/l) 

7.8 18.0 178 -168 
7.6 8.0 65 -55 
7.4 8.0 57 -47 
7.7 3.2 99 -95 
7.4 3.5 38 -33 

7.6 9.4 71 -66 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

Solids (mg/I) or Comments 
(mg/L) (mglL) (mglL) (mglL) 

(mg/L) Spec. Cond.(m 
mho) 

0.3 0.07 0.2 60 26.0 255.0 

0.5 0.10 0.4 34 <5.0 121.0 

0.6 <0.01 0.4 30 7.0 129.0 

0.2 0.03 0.2 40 7.0 164.0 

0.1 <0.01 0.5 30 8.0 120.0 

0.2 0.01 0.2 33 15.0 148.0 

Monitoring Point SW -Y 
Revised ~ 12-03 

I 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Greene 1 
Description: Well 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:35 W80:22:20 
Elevation: 1185 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Flow (gpm)/ 
Date 

Sampled 
Static Water 

9/20/01 
10/30/01 
11/28/01 
12120101 
1/30/02 

2/21/02 

Form 8.4A 
Page 1 

Elevation 

NO 
NO 

29.48 
29.82 

30.75 

29.02 

Field 
pH 

7.6 
7.8 
7.9 

7.1 

6.5 

7.0 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.6 23.0 179 -167 
7.7 23.0 185 -174 
7.9 18.0 194 -184 
7.9 22.0 196 -194 
7.5 21.0 173 -159 

7.7 15.0 216 -196 

Tot Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mglL) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 <0.01 0.05 33 <5 190 
0.06 0.03 0.10 44 8 460 
0.10 0.03 0.07 43 <5 259 
0.30 0.08 0.10 47 8 240 

0.40 0.02 0.06 49 <5 239 

0.10 0.01 <0.03 87 <5.0 356 

Revised 4-12-03 Monitoring Point Greene 1 
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Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE S.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Greene 2 
Description: Well 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:36 W80:22:17 
Elevation: 1200 

INSTRUCTIONS: Use a separate sheet for each sample pOint and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

10/30/01 NO 
11/28/01 39.75 
12/20/01 30.48 
1/29102 28.22 
2/21/02 31.42 
3/26/02 37.19 

Form 8.4 A 
Page 1 

Field 
pH 

8.0 
8.1 
7.0 
6.9 
7.0 
7.0 

-

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

7.7 16.0 234 -221 
7.5 13.0 235 -224 
7.8 12.0 240 -237 
7.5 16.0 227 -213 
7.7 12.0 148 -122 
8.1 20.0 __ L- 212 _ _ -200 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/I) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 0.01 0.10 92 <5 336 
0.01 <0.10 0.09 90 <5 309 
0.05 0.01 0.10 91 <5 315 
0.20 0.01 0.03 80 <5.0 311 
0.20 0.02 <0.03 46 <5.0 235 

<0.03_ ~Q1 0.20 74 <5.0 294 

Revised 4-12-03 Monitoring Point Greene 2 



Operator: Consol Pennsylvania Coal Company 
Mine Name: BAILEY MINE 
Permit No: 
Municipality: Richhill Township 
County: Greene 

MODULE 8.4A 
BACKGROUND/MONITORING POINT 

Monitoring Point No: Webb 1 
Oescription:Weli 
Method of Flow Measurement (Weir, Meter, Etc.) 
Coordinates: N39:57:16 W80:23:18 
Elevation: 1410 

INSTRUCTIONS: Use a separate sheet for each sample point and list results consecutively by date. 

Date 
Flow (gpm)/ 

Sampled 
Static Water 

Elevation 

10/30101 NO 
11/28/01 NO 
12/19/01 NO 
1/30102 NO 

2121102 NO 

3/26/02 NO 

Form 8.4A 
Page 1 

Field 
pH 

8.3 
8.4 
7.5 
7.0 
7.1 

7.0 

Lab 
Field 

Alkalinity Acidity 
pH 

Temp 
(mg/L) (mg/L) 

(C) 

8.1 13.0 421 -406 
8.3 13.0 418 -407 
8.1 11.0 161 -150 
7.6 14.0 224 -211 

7.8 7.0 260 -256 

8.1 8.0 246 -232 
~ 

Tot. Dis. 

Iron Manganese Aluminum Sulfate 
Suspended Solids 

(mg/L) (mg/L) (mg/L) (mg/L) 
Solids (mg/l) or Comments 
(mg/L) Spec. Cond.(m 

mho) 

0.10 0.06 0.20 73 <5 466 
0.10 <0.01 0.06 69 <5 712 
0.06 <0.01 0.20 178 <5 400 
0.10 0.01 0.06 113 <5 420 

0.08 <0.01 <0.03 146 <5.0 469 

0.05 <0.01 0.20 98 <5.0 387 

Revised 4-12-03 Monitoring Point Webb 1 
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Monitoring Point 
No. Water Field Lab 

(4 digits max.) Description Flow Elev. pH pH 

MW-H-S Monitoring * * * 
I{Shallow) Well 
MW .. H-D Monitoring * * * 
l(DeepJ Well 
MW-I .. S Monitoring * * * 
(I nterm ediate) Well 
MW-I .. D Monitoring * * * 
'Deep} Well 
MW-J Monitoring * * * 

Well 
MW-K-S Monitoring * * * 
'Shallow} Well 
MW .. K-I Monitoring * * * 
(Intermediate) Well 
MW .. K-D Monitoring * * * 
'Deep) Well 
MW .. L-S Monitoring * * * 
'Shallow} Well 
MW-L-I Monitoring * * * 
'Shallow) Well 
MW-L-D Monitoring * * * 
I{Deep) Well 
MW-M Monitoring * * * 

Well 
S-Z Spring * * * 
S-AA Spring * * * 
SWooN Stream Point * * * 
SW .. O Stream Point * * * 
SWoop Stream Point * * * 
SW-Q Stream Point * * * 
SW-R Stream Point * * * 
SW .. S Stream Point * * * 
SW-T Stream Point * * * 

FORM 8.6A 
MONITORING PROGRAM SUMMARY 

Tempera- Alka-
ture IInlb' 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 
* * 
* * 
* * 
* * 
* * 
* * 
* * 
* * 

Acidity Iron Manganese 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 

Bailey eRDA .. Form a.6A 
Page 1 of 1 

Revised April 12, 2003 

Aluminum Sulfate 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 
* * 
* * 
* * 
* * 
* * 
* * 
* * 
* * 

Sus. Dis. Spec. Start End 
Solids Solids Condo Date Date Freauency 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 1 2 Quarterly 

* * * 3 2 Quarterly 

* * * 3 2 Quarterly 

* * * 3 2 Quarterly 

* * * 3 2 Quarterly 

* * * 3 2 Quarterly 

* * * 3 2 Quarterly 

* * * 3 2 Quarterly 

* * * 3 2 Quarterly 

* * * 3 2 Quarterly 



5600·PM·M Rev. 412001 

Monitoring Point 
No. Water Field Lab Tempera- Alka- Sus. 

(4 dlaits max.) Description Flow Elev. pH pH ture Unity Acidity Iron Manganese Aluminum Sulfate Solids 

SW-U Stream Point * * * * * * * * * * * 
SW-V Stream Point * * * * * * * * * * * 
SW-W Stream Point * * * * * * * * * * * 
SW-X Stream Point * * * * * * * * * * * 
SW-Y Stream Point * * * * * * * * * * * 
Spring Spring * * * * * * * * * * * 
Drain BB Collector 
'Coarse) Drain 
Spring Spring * * * * * * * * * * * 
Drain CC Collector 
'Slurry) Drain 
Leachate Leachate * * * * * * * * * * * 
Drain DD Collector 
'Coarse) Drain 
Leachate Leachate * * * * * * * * * * * 
Drain EE Collector 
'Slurry) Drain 
Saddle Toe Drain * * * * * * * * * * * 
Dam 8 Outlet 
Saddle Toe Drain * * * * * * * * * * * 
DamC Outlet 
Saddle Toe Drain * * * * * * * * * * * 
DamD Outlet 

1- Monitoring wells will be installed and monitoring will begin upon approval of the monitoring plan and issuance of the permit 
2- Monitoring will continue throughout the life and closure of the facility 
3.. Monitoring will begin upon approval of the monitoring plan and will continue throughout the life and closure of the facility 
4- Monitoring will begin when drain system / outlet is installed. 

Bailey CRDA .. Form a.6A 
Page 1 of2 

Revised April 12, 2003 

Dis. SpSG. Start End 
Solids Condo Date Date Frequency 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 3 2 Quarterly 

* * 4 2 Quarterly 

* * 4 2 Quarterly 

* * 4 2 Quarterly 

* * 4 2 Quarterly 

* * 4 2 Quarterly 

* * 4 2 Quarterly 

* * 4 2 Quarterly 



Module 8: Hydrology 
Bailey Mine eRDA 

APPENDIX 8.6-A 
Locations and elevation of proposed monitoring points in the hydrologic monitoring plan 

Monitoring Point 
No. 

MW-H-S 
(Shallow) 
MW-H-D 
(Deep) 

MW-I- S 
(I ntermed iate) 

MW-I-D 
(Deep) 

MW-J 

MW-K-S 
(Shallow) 
MW-K-I 

(Intermediate) 
MW-K-D 
(Deep) 

MW-L-S 
(Shallow) 
MW-L-I 

(Intermediate) 
MW-L-D 
(Deep) 

MW-M 

S-Z 

S-AA 

SW-N 

SW-O 

SW-P 

SW-Q 

SW-R 

SW-S 

SW-T 

SW-U 

Description Elevation 

Monitoring Well 1140 

Monitoring Well 1140 

Monitoring Well 1480 

Monitoring Well 1480 

Monitoring Well 1420 

Monitoring Well 1520 

Monitoring Well 1520 

Monitoring Well 1520 

Monitoring Well 1500 

Monitoring Well 1500 

Monitoring Well 1500 

Monitoring Well 1470 

Spring 1320 

Spring 1380 

Stream Point 1120 

Stream Point 1200 

Stream Point 1100 

Stream Point 1220 

Stream Point 1160 

Stream Point 1220 

Stream Point 1120 

Stream Point 1140 

Module 8 - Bailey Mine eRDA 
Revised April 12,2003, Sept 2003 

APPENDIX 8.6-A Page I of2 

Latitude Longitude 

39:57:32 80:22:20 

39:57:50 80:23:29 

39:57:50 80:23:29 

39:57:50 80:23:29 

39:57:47 80:22:58 

39:57:26 80:23:29 

39:57:26 80:23:29 

39:57:26 80:23:29 

39:57:02 80:23:05 

39:57:02 80:23:05 

39:57:02 80:23:05 

39:57:09 80:22:35 

39:57:17 80:22:19 

39:57:14 80:22:22 

39:57:34 80:22:29 

39:57:15 80:24:24 

39:56:51 80:25:15 

39:56:54 80:23:57 

39:56:18 80:24:24 

39:56:46 80:23:21 

39:55:56 80:23:32 

39:57:29 80:22:20 



Module 8: Hydrology 
Bailey Mine eRDA 

APPENDIX 8.6-A 
Locations and elevation of proposed monitoring points in the hydrologic monitoring plan 

Monitoring Point 
No. 

MW-H-S 
(Shallow) 
MW-H-D 
(Deep) 
MW-I-S 

(I ntermediate) 
MW-I-D 
(Deep) 

MW-J 

MW-K-S 
(Shallow) 
MW-K-I 

(I ntermediate) 
MW-K-D 
(Deep) 

MW-L-S 
(Shallow) 
MW-L-I 

(Shallow) 
MW-L-D 
(Deep) 

MW-M 

S-z 

S-AA 

SW-N 

SW-O 

SW-P 

SW-Q 

SW-R 

SW-S 

SW-T 

SW-U 

Description Elevation 

Monitoring Well 1140 

Monitoring Well 1140 

Monitoring Well 1480 

Monitoring Well 1480 

Monitoring Well 1420 

Monitoring Well 1520 

Monitoring Well 1520 

Monitoring Well 1520 

Monitoring Well 1500 

Monitoring Well 1500 

Monitoring Well 1500 

Monitoring Well 1470 

Spring 1320 

Spring 1380 

Stream Point 1120 

Stream Point 1200 

Stream Point 1100 

Stream Point 1220 

Stream Point 1160 

Stream Point 1220 

Stream Point 1120 

Stream Point 1140 

Module 8 - Bailey Mine eRDA 
Revised April 12, 2003 

APPENDIX 8.6-A Page 1 of 2 

Latitude Longitude 

39:57:32 80:22:20 

39:57:50 80:23:29 

39:57:50 80:23:29 

39:57:50 80:23:29 

39:57:47 80:22:58 

39:57:26 80:23:29 

39:57:26 80:23:29 

39:57:26 80:23:29 

39:57:02 80:23:05 

39:57:02 80:23:05 

39:57:02 80:23:05 

39:57:09 80:22:35 

39:57:17 80:22:19 

39:57:14 80:22:22 

39:57:34 80:22:29 

39:57:15 80:24:24 

39:56:51 80:25:15 

39:56:54 80:23:57 

39:56:18 80:24:24 

39:56:46 80:23:21 

39:55:56 80:23:32 

39:57:29 80:22:20 



Module 8: Hydrology 
Bailey Mine eRDA 

APPENDIX 8.6-A 
Locations and elevation of proposed monitoring points in the hydrologic monitoring plan 

sw-v 
SW-W 

SW-X 

SW-Y 

Spring Drain SS 
(Coarse) 

Spring Drain CC 
(Slurry) 

Leachate Drain DO 
(Coarse) 

Leachate Drain EE 
(Slurry) 

SD-8 

SD-C 

SD-D 

Stream Point 1110 

Stream Point 1100 

Stream Point 1280 

Stream Point 1270 

Spring Collector Drain 1160 

Spring Collector Drain 1160 

Leachate Collector Drain 1160 

Leachate Collector Drain 1160 

Saddle Dam Toe Drain 1470 
Outlet 

Saddle Dam Toe Drain 1470 
Outlet 

Saddle Dam Toe Drain 1470 
Outlet 

Module 8 - Bailey Mine eRDA 
Revised April 12, 2003 

APPENDIX 8.6-A Page 2 of 2 

39:57:44 80:22:31 

39:58:01 80:22:51 

39:51:06 80:22:26 

39:57:17 80:22:15 

39:57:26 80:22:40 

39:57:29 80:22:42 

39:57:26 80:22:40 

39:57:29 80:22:42 

39:57:28 80:23:40 

39:57:19 80:23:95 

39:57:12 80:23:18 



Figure B.6b-1 
Bailey Mine eRDA 

Typical Piezometer Construction 

Steel Guard Pipe -~ 
WI Locking Cap 

Boring -3~n Diameter ---___ -l·~, ... J'1 

Cement Grout ------~ 

2-lnch PVC Riser -------t~~ 

Bentonite Clay Seal 

2-lnch PVC Screen 

Sand Pack 

(Not to Scale) 

Ground Surface 
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1) location (map reference); 

The culvert location is shown on Sheet 27 of the Exhibit 21. 1 drawings. 

2) description of current condition; 

The culvert is in excellent condition 

Revised Oct. 2002; April, 2003 

3) demonstration of compliance with current design and administrative requirements; 

Calculations demonstrating the culvert's capacity to pass sedimentation pond discharge are presented 
in Appendix G of the Module 21 Design Report. 

4) if modifications are required to achieve compliance-

i) design details; 

ii) construction schedule; 

iii) monitoring provisions; 

iv) demonstration that there will be no significant risk to public health or the environment during 
the reconstruction period. _ 

No modifications to the culvert are required. 

10.3 Construction Schedule. 

Provide a construction schedule addressing site preparation and facility installation at each surface mining activity 
site. Identify critical steps where close engineering supervision or certification is required by regulation. 

Site preparation for the new disposal facility is expected to be initiated during the fall of 2003. CPCC plans to 
initiate development of Area No.3, Area No.4, or both facilities during the fall of 2003. Selection of the disposal 
area or areas to be developed at that time will be based on remaining disposal capacity in Area Nos. 1 and 2 
compared to projected coal refuse generation rates. At this time, CPCC expects that initial site preparation will 
focus on development of Area No.4. 

CPCC proposes to close existing Area Nos. 1 and 2 incrementally prior to and during development of the new 
disposal areas. Presented as Attachment 10.3 are diagrams depicting the following proposed closure sequencing 
for existing Areas No. 1 and 2 and proposed Areas No.3 and 4. 

• Stage 1 presents existing conditions and identifies areas closed to date. 

• Stage 2 reflects the site preparation phase for Area No.4. During this phase of facility development, disposal 
operations will be ongoing in Area Nos. 1 and 2. Sections of Area Nos. 1 and 2 reaching final grade during 
this period will be closed as indicated. 

• Stage 3 reflects the site preparation phase for Area No.3. During this period, coarse coal refuse disposal 
operations will be ongoing in Area No.4. Coarse coal refuse slopes of Area No. 1 will be closed and stockpile 
areas for excess liner/cover soil from Area No.3 will be developed in the southwest corner. Area No. 2 will be 
completely closed as indicated when the Area Nos. 3 and 4 working surface is large enough to accommodate 
all coarse coal refuse disposal operations. 

• Stage 4 reflects the beginning of slurry disposal in Area No.3, reclamation of the western portion of Area No. 
1, and continued construction/site preparation in Area Nos. 3 and 4. 

• Stages 5, 6, and 7 depict the sequenced closure of Areas No. 3 and No.4. 

Initial site preparation for the new disposal facility is expected to begin during 2003 for Area No. 4 and be followed 
by coarse coal refuse placement within Area No. 4 during 2005 or sooner. Coarse coal refuse placement for Area 
No. 3 dam construction is expected to occur a few years later when the remaining fine coal refuse disposal 
capacity in Area No. 1 is almost exhausted. Slurry placement can begin when the first stage of dam construction 
is completed; approximately 6 to 7 months after coarse coal refuse placement for dam construction begins. Slurry 
placement in Area No. 3 will not commence until slurry disposal in refuse Area 1 has ceased. Coal Refuse 

10 - 3 
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Disposal Area No. 4 will be active and available to receive coal refuse during the period of Area No. 3 dam 
construction. When the coal refuse dams are complete, coarse coal refuse disposal will be diverted to the western 
"beach" portion of Area NO.1. However, if the volume of coarse coal refuse exceeds the capacity of the existing 
conveyor, the overflow coarse coal refuse will be disposed in Area No. 4 at this time. After the coarse coal refuse 
cap in the western section of Area 1 is completed as indicated on Stage 4, all coarse coal refuse will be disposed 
in Area NO.4. Coal refuse placement at the disposal facility (both areas) is expected to be complete by 
approximately 2020. Final stages of cap construction (soil cover placement) will occur after coal refuse placement 
is complete. 

Presented as Sheet 15 of Exhibit 21.1 is a staging diagram for development of Area NO.3. Sheet 15 shows 
coarse and fine coal refuse slurry levels/elevations for each year of development. The staging diagram depicts 
disposal of all suitable coarse coal refuse in Area No. 3 until dam construction is complete. A 750/0/25% 
suitable/non-suitable coarse coal refuse ratio has been assumed. 

Refer to Sheets 41 through 55 of Exhibit 21.1 for proposed Area NO.3 and No.4 construction sequencing. These 
drawings show the sequenced development of each area from site preparation through closure. 

The following items require supervision during development of this site: 

• Cutoff trench construction and dam foundation preparation. 

• Installation of the rock drain and any spring drains. 

• Installation of the decant pipe. 

• Construction of the sedimentation ponds which will require certification. 

• Liner installation (soil and HDPE)which will require certification. 

• Piezometer installation. 

• Installation of the dam internal drains. 

• Installation of dewatering borehole discharge pipe, conduit, and outlet pipe protection. 

• Saddle Dams 8, C, and D. Periodic inspection of Main Dam and Saddle Dam A construction will be in 
accordance with the dam permits and MSHA requirements. 

• Coal refuse cap construction which will require certification 

Federal and State regulations require certification that construction, operation, and maintenance of the slurry pond, 
sedimentation pond, and associated dams have been conducted in accordance with the approved plan. 

10.4 Special Handling of Toxic and Pollution Forming Materials 

For each surface mining activity site where earth moving will take place, describe the manner in which toxic or 
pollution-forming materials will be monitored and handled. 

Toxic or pollution-forming materials are not expected to be encountered at the project site during site preparation. 
Any that may be encountered will be removed and disposed of off site. 

10.5 Oil and Gas Wells 

Where surface mining activities are proposed to be conducted within 125 feet of any oil or gas well identity the 
location on Exhibits 6.2, 9.1, and 18.1 and provide a description of the activity. Provide a demonstration that the 

10 -4 
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well has been sealed; or describe the measures to be taken to ensure the integrity of the well, ensure access to 
the well is provided at all times, and provide notice of the proposed activity to the well owner. 

Five abandoned gas wells are located within Coal Refuse Disposal Area No.3 (slurry impoundment site). See 
Exhibits 6.2, 9.1, 18.1, and Sheet 2 of Exhibit 21.1 for their locations. Documentation that three of the wells (566, 
567 and 659) have been sealed is presented as Attachment 10.5. The remaining two gas wells (569 and 660) will 
be sealed in accordance with the Oil and Gas Act, prior to disposal facility construction. 

10.6 Wells, Exploration Holes and Bore Holes 

Describe the manner in which, exploration holes, monitoring wells, and exposed underground openings will be 
cased, sealed or otherwise managed. 

Soil borings and test pits were drilled at the project site during 2001 for facility design purposes (refer to Exhibits 
6.2 and 21. 1). None of these borings penetrated the mine. All were grouted their full length with cement grout. 

Three exploration boreholes (F-20, MB-85-1, and MB-85-2) and three degas boreholes (141, 2A-1, 2A-~ and 3A-1) 
were drilled within Coal Refuse Disposal Area No. 3 at the locations shown on Exhibit 6.2 and Sheet 2 of Exhibit 
21.1. The exploration boreholes have been grouted their full length with cement grout. Degas boreholes also 
have been sealed. Certificates of degas borehole sealing are included as Attachment 10.6. 

A mine dewatering borehole located within the Area No. 3 main dam area will remain active during disposal facility 
development. Access to this borehole will be provided by extending the borehole casing, drive shaft, and electrical 
conduit incrementally through the dam during coal refuse placement. The borehole pump will be moved to the top 
of the casing as it is extended. 

10.7 Utilities 

Where proposed surface mining activities may adversely affect services provided by oil, gas, and water wells; oil, 
gas, and coal slurry pipelines; railroads; electric and telephone lines; and water and sewage lines, provide a 
demonstration of the measures which will be taken to minimize these impacts. If excavating will occur within 
100 feet of a pipeline, attach a copy of the notification sent to the pipeline owner which describes precautionary 
measures to be taken (any proposal for conducting mining activities within a pipeline right-of-way or easement 
must include the written approval of the pipeline owner). (Technical Guidance Document 562-2112-503 titled, 
Coal Surface Mining and Blasting Near Underground Utility Lines and Pipelines provides additional information. 
Copies are available through the District Office or on the DEP Homepage (www.dep.state.pa.us) under PUBLIC 
PARTICIPATION/FINAL TECHNICAL GUIDANCE.) 

An existing 6 inch Columbia Gas transmission line crosses the site. CPCC is working with Columbia Gas to 
relocate this line around proposed limits of work. A letter documenting Columbia Gas' approval for the gas line to 
be relocated and for CPCC to conduct activities within the existing pipeline right-of-way area will be provided prior 
to the coal refuse permit approval, as Attachment 10.7. 

Two overhead power lines owned by Allegheny Power also cross the project site. CPCC is working with Allegheny 
Power to relocate these lines around proposed limits of work. A letter documenting Allegheny Power approval for 
the power lines to be relocated will be provided prior to the coal refuse permit approval, as Attachment 10.7 .. 

10.8 Storage Tanks 

If above-ground fixed fuel or chemical storage tanks will be located on a surface mining activity site, identify the 
location on Exhibit 9.1 and describe the measures which will be taken to prevent adverse impacts of leaks and 
spills (Note: Underground storage tanks are subject to the requirements of the Storage Tank and Spill Prevention 
Act). 

10-5 
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There is one above ground fuel storage tank proposed at the new refuse site within the proposed refuse 
maintenance building. No underground storage tanks are proposed with this application. Fuel will be stored in a 
15,000 gallon above-ground tank at the Baily Mine Complex Refuse Disposal Areas No.3 and No.4 facility at the 
location shown on the Module 21 Construction Drawings. The tank will have double walls or a secondary 
containment for control of leaks. It will be situated on a concrete pad to deter infiltration of any spills that may 
occur during discharge or filling of the tank. Any spills that occur will have absorbing material applied and will be 
cleaned by CPCC before they migrate from the pad. 

10.9 Public Parks and Historic Places 

Where the proposed mining or refuse disposal activities may adversely affect any publicly owned park, state 
forest, state game land, or historic place listed on the National Register of Historic Places, provide a 
demonstration of the measures which will be taken to minimize or prevent these impacts. 

Not applicable. There are no publicly owned parks, state forests, state game lands, or historic place listed on the 
National Register of Historic Places that will be affected by the refuse disposal activities. 

10.10 Fish and Wildlife Protection 

Describe measures which will be taken to protect fish and wildlife during the active phase of operations. 

The proposed facility design includes measures to reduce uncontrolled discharge to area groundwater and surface 
water. The facility will be provided with a final vegetated soil cover designed to reduce infiltration and prevent 
exposure of coal refuse to area wildlife. Disposed coal refuse will be separated from stream base flows and 
springs by a soil liner. Stream flow and springs will be collected and conveyed under the facility in a system of 
drains. Runoff from coal refuse will be collected and conveyed to a lined sedimentation pond. Drains installed 
within the coarse coal refuse will intercept leachate and convey it to the sedimentation pond. Slurry impoundment 
supernatant will be recycled to the preparation plant, similar to the current operation of the existing Bailey Mine 
Complex disposal area. 

Fletcher Run, a high quality watershed area, will be protected from impacts by the belt conveyor crossing by 
implementing a design that provides for no discharge of coal refuse contact water to Fletcher Run. The conveyor 
will cross the top of the watershed. As shown on Sheets 3 and 4 of Exhibit 21.1, runoff below the conveyor belt 
will be collected and conveyed to a collection sump for sedimentation. The sump will have no discharge but will be 
pumped to coal Refuse Disposal Area No. 3 instead. 

10.11 Sanitary Facilities 

If sanitary facilities will be provided, identify their location and describe the means of sewage disposal. If sewage 
will be treated and discharged to surface water, provide the NPDES permit number. 

Not applicable. Sanitary facilities are not included as part of this permit application. 

10.12 Fire Hazards/Combustible Materials 

a) Identify any material which has a low ignition point or otherwise poses a potential fire hazard that will be 
stored or disposed of at any surface activity site. Describe the measures and contingency plans which will 
be used to prevent the sustained combustion of these materials and ensure that they are isolated from coal 
refuse and exposed coal seams. 

Combustible materials and coal refuse generated at the mine are stored separately. Nevertheless, coarse 
coal refuse delivered to the disposal facility will be visually inspected for combustible materials when it is 
placed. Any combustible materials that may be present will be removed and will be disposed off site by a 
private contractor. 

10 - 6 



5600-PM-MR0324 Rev. 412001 Revised October 2002, April 2003 

Module 11: Erosion and Sedimentation Controls 

'rovide the following information for each surface mining activity site. Organize the information by completing separate 
... ets of answers to items 11.1 through 11.3 for each site. Narrative descriptions should reference the information on 
Exhibit 9.1. ' 

11.1 Eros/on & Sedimentation Controls. 

a) Provide a narrative description of erosion and sediment controls which will be used during site preparation, 
operation, and reclamation. 

Site erosion and sedimentation (E&S) will be controlled during each phase of facility development by using a 
system of collection and diversion ditches and sedimentation control structures/devices consisting of ponds, 
sediment traps and straw bale/silt fence barriers. E&S controls proposed for each phase of construction are 
discussed below and are shown on the Construction Drawings as part of Module 21. 

Site Preparation. Site construction will be initiated by installing the sedimentation pond. During this phase of 
site preparation, E&S will be controlled with sediment traps, sediment barrier, and ditches. Temporary 
diversion channels and pipes will be used to divert offsite runon away from the work area. The sedimentation 
pond will provide E&S control during remaining phases of site preparation. Runoff from stockpile areas not 
draining to the sedimentation pond generally will be passed through a sediment trap. A small section of 
stockpile area will be controlled with sediment barrier. Sediment barrier also will be used to control 
construction of the runoff collection sump. 

Operation. Runoff from most areas of site operation will be passed through the sedimentation pond. Runoff 
from the outside face of Saddle Dam A will be discharged into the existing Bailey slurry impoundment (Coal 
Refuse Disposal Area No.1). The existing Bailey sedimentation pond will receive runoff from Stockpile Area 
No. 1 (refer to Module 21 Construction Drawings, sheet 37). Runoff from the Fletcher Run conveyor crossing 
will be collected by the runoff collection sump and automatically pumped to the slurry impoundment. The 
sump has been designed to contain all runoff from a 10-year storm event with no discharge into Fletcher Run. 

Reclamation. Runoff from Coal Refuse Disposal Area No. 4 and a large section of Coal Refuse Disposal 
Area No. 3 will pass through the sedimentation pond. The slurry impoundment cap design incorporates 
channels to reduce drainage lengths and thereby reduce erosion. The remaining section of slurry 
impoundment will discharge into Coal Refuse Disposal Area NO.1. E&S controls to be implemented during 
pond reclamation are presented on Drawing No. 3DA of the Module 21 Construction Drawings. 

b} Using Form 11.1A, Diversion/Collection Ditch Data Sheet, provide detailed design and construction 
information for all channels and diversions. 

See Form 11. 1 A attached to this Module for detailed design and construction information for proposed 
channels. 
Design calculations are presented in Appendix G of the Module 21 Design Report. 

c) Provide design criteria and capacity calculations for all drainage pipes and culverts, including those which are 
part of road drainage systems. 

See calculations appended to the Module 21 Design Report, for design criteria and capacity calculations for all 
drainage pipes and CUlverts proposed as part of this application. The design storm event for permanent 
culverts is the 1 DO-year, 24-hour storm. The design storm for temporary culverts within the disposal areas is 
the 1 DO-year, 24 hour storm. 

d) Provide design criteria and capacity calculations for sedimentation control ponds and their discharge 
structures. (Details regarding pond construction should be addressed under Module 13) 

One sedimentation pond having a dual chamber is proposed as part of this operation. The pond will be 
constructed during initial site preparation and will remain in service throughout the life of the facility. The 
design storm for the pond is the 1 DO year, 24 hour storm event. Refer to Module 13 and Attachment 21. 1 

11 -1 



5600-PM-MR0324 Rev. 4/2001 

Title: 
Coal Disposal Areas NO.3 and No.4 Collection Channels 

Prepared By: 
JMB 

Channel Cross-section Type: 
Type C Channel (See Sheet 35) 

Average 
Drainage Design 

Watershed Curve 
Channel 1.0. Area Storm Slope Number 

acres (yrs.) (%) 

C2 13.2 100 5 84 

13.2 2 5 91 

C3 14.2 28 

14.2 28 

C4 9.7 32 

C5 22.8 100 42 84 

" " " " 

22.8 2 42 91 

C6 4.5 40 

C7 9.6 30 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex, Greene County CON SOL 

Telephone Number: Date: 
November 2002; Revised April, 2003; 

Channel Peak Channel Bed Channel Uning Manning's Channel Side Freeboard Bottom Flow Area Discharge Q Slope (specify Coefficient Slopes 
Width 

average rock 
cfs (%) (ft.) size) (n) (ft) UR (sq. ft.) 

f-P220 
72 5.0 0.5 Fabricform 0.03 0 212 7.2 

FP220 
35 5.0 0.5 Fabricform 0.03 0 212 4.2 

FP220 
5.8 Fabricform 

FP220 
5.8 Fabricform 

FP220 
7.4 Fabricform 

FP220 
124 9.2 0.7 Fabricform 0.03 0 212 8.7 

FP220 
" 39.5 1.1 Fabricform " 5.9 

FP220 
61 9.2-39.5 Fabricform 

FP220 
5.0 Fabricform 

FP220 
5.0 Fabrlcform 

* Channel C-1 has been removed from this table and the design drawings. 

Permit Number: 

Sheet 3 of5 

Revised September 2003 

With Freeboard 
Top Flow 

Flow Depth Flow Velocity QAvaliable Channel Width Top Channel 
Depth 

Width 
(ft) (ft) (ft.lsec·l. ets (ft.) (ft.) 

1.9 7.6 10.0 82.26 2.5 10.0 

1.5 5.8 8.3 82.26 2.5 10.0 

2.1 8.3 14.3 152.8 2.75 10.0 

1.7 6.9 26.1 316.5 2.75 " 

Channels are designed for 1 DO-year storm event in accordance with Chapter 90.122(n). The peak discharge for the worst case channel was used as the basis of design for all channels. Channel C2 was used as the 
basis of design for Channels C2, C3, C4, C6, and C7. Note that although Channel C3 has a larger drainage area than Channel C2, Channel C2 was selected because it has a flatter slope, which results in a larger 
channel. A separate calculations was performed for CS. The higher flow between a 1 OO-year storm wI a coarse refuse watershed and 2-year storm wI a bare soil watershed was used for the worst case design. 

Form 11.1 A-perm.xls 
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5600-PM-MR0324 Rev. 412001 

TltIe: 
Coal Disposal Areas No.3 and No.4 Collection Channels 

Prepared By: 

JMB 
Channel Cross-section Type: 

Type C Channel (See Sheet 35) 

Average 
Drainage Design 

Watershed Curve 
Channel 1.0. Area Storm Slope Number 

acres (yre.) ('Yo) 

C2 13.2 100 5 84 

13.2 2 5 91 

C3 14.2 28 

14.2 28 

C4 9.7 32 

C5 22.8 100 42 84 

" " " " 

22.8 2 42 91 

C6 4.5 40 

C7 9.6 30 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex, Greene County CONSOL 

Telephone Number: Date: 
November 2002; Revised April, 2003; 

Channel Peak Channel Bed Manning's Channel Side 
Freeboard Channel Uning Bottom Flow Area Discharge Q Slope (specify Coefficient Slopes 

Width 
average rock 

cfs ('Yo) (ft) size) (n) (ft) LIR (sq. ft.) 

FP220 
72 5.0 0.5 Fabricform 0.03 0 212 7.2 

FP220 
35 5.0 0.5 Fabricform 0.03 0 212 4.2 

FP220 
5.8 Fabricform 

FP220 
5.8 Fabricform 

FP220 
7.4 Fabricform 

FP220 
124 9.2 0.7 Fabricform 0.03 0 212 8.7 

FP220 
" 39.5 1.1 Fabricform . 5.9 

FP220 
61 9.2-39.5 Fabricform 

FP220 
5.0 Fabricform 

FP220 
5.l! Fabricform 

• Channel C-1 has been removed from this table and the design drawings. 

Permit Number: 

Sheet30f5 
Revised September 2003 

With Freeboard 
Top Flow Flow Depth Flow Velocity QAveilable Channel Width Top Channel Depth 

Width 
(ft.) (ft) (fUsec.) cfs (ft.) (ft.) 

1.9 7.6 10.0 82.26 2.5 10.0 

1.5 5.8 8.3 82.26 2.5 10.0 

2.1 8.3 14.3 152.8 2.75 10.0 

1.7 6.9 26.1 316.5 2.75 " 

Channels are designed for 1 OO-year storm event in accordance with Chapter 90.122(n). The peak discharge for the worst case channel was used as the basis of design for all channels. Channel C2 was used as the 
basis of design for Channels C2, C3, C4, C6, and C7. Note that although Channel C3 has a larger drainage area than Channel C2, Channel C2 was selected because it has a flatter slope, which results in a larger 
channel. A separate calculations was performed for C5. The higher flow between a 1 OO-year storm wi a coarse refuse watershed and 2-year storm wi a bare soil watershed was used for the worst case design. 
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Quick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 04-07-2003 13:11:21 
Watershed file: --> C:\PROJECTS\CONSOL\CHANNELS\C-2 100 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\CHANNELS\C-2 100.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel C-2 100 Year Peak Flow (Refuse) 
April 2003 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precipe I 
(in) 

Runoff 
(in) 

Ia/p 
input/used 

13.20 84.0 0.10 0.00 5.20 3.45 1.07 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area =" -13.20" acres or "0.02062 sq".mi 
Peak discharge = 72 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.10 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

** ** 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 
** Tc & Tt are available in the hydrograph tables. 

/:; -/31 



~? v-- (J ~ ~00-3 
Quick TR-55 Version: 5.,. SiN: Page 1 

Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 04-07-2003 14:28:28 
watershed file: --> C:\PROJECTS\CONSOL\CHANNELS\C-5 100 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\CHANNELS\C-5 100.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel C-5 100 Year Peak Flow )Refuse) 
April 2003 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. I 
(in) 

Runoff 
(in) 

Ia/p 
input/used 

22.80 84.0 0.10 0.00 5.20 3.45 I.07 .10 
-------------------------\-----------------------------------------------------
* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ialp tables. 

Subarea 
Description 

Total area = 22.80 acres or 0.03562 sq.mi 
Peak discharge = 124 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.10 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

** ** 

Ialp 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 
** Tc & Tt are available in the hydrograph tables. 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: C-S 100 Peak Flow 

Comment: Collection Channel C-S 100 Year Peak Flow 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0920 ft/ft 

124.00 cfs 

2.08 ft 
14.32 fps 

8.66 sf 
8.32 ft 
9.31 ft 
2.99 ft 
0.0133 ft/ft 
2.47 (flow is Supercritical) 

~~~t~O~~J (o.S·) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

b- (1./3 



Triangular Channel Analysis & Design' 
Open Channel - Uniform flow 

Worksheet Name: C-5 100 Peak Flow 

Comment: Collection Channel C-5 Avail. Flow 

Solve For Discharge 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Depth ........... . 

Computed Results: 
Discharge ....... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0920 ft/ft 
2.75 ft 

260.85 cfs 
17.25 fps 
15.13 sf 
11.00 ft 
12.30 ft 
4.03 ft 
0.0121 ft/ft 
2.59 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 199 



Quick TR-55 Version: 5.46 SiN: 
r,JAA-0 ~ .Joo3 

Page 1 
Return Frequency: 2 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 04-07-2003 14:28:46 
Watershed file: --> C:\PROJECTS\CONSOL\CHANNELS\C-5 2 . MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\CHANNELS\C-5 2.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel C-5 2 Year Peak Flow (Bare Soil) 
April 2003 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precipe I 
(in) 

Runoff 
(in) 

Ia/p 
input/used 

22.80 91.0 0.10 0.00 2.60 1.70 1.08 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 22.80 kcres or 0.03562 sq.mi 
Peak discharge = 61 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.10 0.00 

Rounded Values 
Tc * Tt 

(hr) '(hr) 

** ** 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 
** Tc & Tt are available in the hydro graph tables. 



• Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: C-5 2 Year Peak Flow 

Comment: Collection Channel C-5 2 Year Peak Flow 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0920 ft/ft 

61.00 cfs 

1.59 ft 
11.99 fps 

5.09 sf 
6.38 ft 
7.13 ft 
2.25 ft 
0.0146 ft/ft 
2.37 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



'5600·PM·MR0324 Rev. 4/2001 

Title: 
Coal Olspo$S1 Areas No.3 and No.4 Collection Channels 

Prepared By: 
JMB 

Channel Cross-section Type: 
Type D Channel (See Sheet 35) 

Average 
Drainage Design Watershed Curve Channell.C. Area Storm Slope Number 

acres (yrs.) (%) 

01 146.2 100 40 77 

02 99.1 40 

03 64.0 40 

04 74.1 19 

05 42.2 36 

06 116.3 25 

I 
07 107.9 10 

08 20.9 10 

" 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex. Greene County CON SOL 

Telephone Number: Date: 
January 2002 Revised April. 2003 

Channel Peak Channel Bed 
Freeboard Channel lining Manning's Bottom 

Channal Side Flow Area Flow Depth 
Discharge a Slope (specify Coefficient Slopes 

Width 
average rock 

cfs (%) (ft.) size) (n) (ft) LlR (sa. ft.) 1ft.) 

FP220 
334 11.0-39.0 0.5 Fabrlcform 0.03 3 2.5/2.5 17.75 2.1 

FI-'Z20 
8.38-36.0 Fabrlcform 

FP22U 
3.62-29.9 Fabrlcform 

FP220 
8.65 -21.1 Fabrleform 

FP220 
5.39 - 34.2 Fabrlcform 

FP220 
23.1 Fabrlcform 

FP220 
11.6 Fabrleform 

FP220 
1.15-11.6 Fabrleform 

Permit Number: 

Sheet 4 0'5 

With Freeboard 
Top Flow Flow Velocity a Available 

Width Channel 
Top Channel Depth 

Width 
1ft) Ift.lsec.) cfs {ft.} (ft.) 

13.7 30.1 476.5 3.0 18.0 

"'" Channels are deSigned for 1 CO·year storm event in accordance with Chapter 90.122(n). The peak discharge for the worst case channel (01) was used as the basis of design for all channels. The worst case for Channel 
" ~ 01 Is the entire top of Area 3 (75 acres) Is coarse refuse and the remaining area Is vegetated. this assumption is very conservative since the top of Area 3 will be reclaimed In stages and very large areas area will not be 

"'lopen at once. 

Form 11.1A-' 
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5600-PM-MR0324 Rev. 412001 

TItle: 

Coal DIaPDIBI Areas No. 3 and No.4 Collecllon Channels 

Prepared By: 

JMB 

Channel Croe&-88CIIon Type: 

Type A Channel (See Sheet 35) 

Dralnage DesIgn Average 
Wat8f8hed 

Area Storm Curve 
Chennell.D. Slope 

Num~r - (vre.l (%1 

Ai 12.6 100 40 70 
12.6 2 40 91 

A2 6.3 40 
A3 5.3 40 
A4 1.8 40 
A5 3.8 40 
A6 5.6 40 
A7 5.1 40 
A8 3.1 40 
A9 1.7 40 
A10 1.3 35 
A11 2.3 35 
A12 5.9 40 
A13 6.9 40 
A14 7.9 40 
A15 8.3 40 
A16 1.3 20 
A17 2.9 40 
A19 8.0 11 
A24 1.5 14 
A25 0.6 14 

A18 6.8 11 
A20 6.2 11 
A21 6.7 11 
A22 8.0 100 11 70 

8.0 2 11 91 
A23 7.0 11 
A27 2.3 28 
A29 6.6 15 
A30 4.3 25 
A31 7.6 31 
A32 2.3 10 
A33 3.4 10 
A34 1.8 10 
A35 2.2 10 
A36 2.1 10 
A37 2.8 10 

-
A38_ 6.2 10 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Balley Central Mine Complex, Greene County CONSOL 

Telephone Number. OBle: 

Novem~r 2002 Revised AprO, 2003 

Peek Channel Channel MannIng'e Channel 
ChaMel 

Freeboanl Bottom Flow Area FlowOepth 
OlachargeQ Bed Slope LInIng Coefllclant SldeSlopee 

(specify WIdth 

average 
ofe (%1 (ft.l rock aIze) enl (ft) UR (sa. ft.} (ft.) 

24 2 0.5 V~gJSID. 0.06 0 3/3 8.1 1.6 
34 2 0.5 Veg./Svn. 0.025 0 3/3 5.5 1.4 

2 VegJSvn. 
2 VeaJSvn. 
2 VegJSvn. 
2 VegJSyn. 
2 \'tQJSyn. 
2 VeaJSvn. 
2 VeaJSvn. 
2 VeaJSvn. 
2 VegJSyn. 
2 VeaJSvn. 
2 Veg./Svn. 
2 Vea./Svn. 
2 VeaJSvn. 
2 VegJSvn. 
2 VQgJSyn. 
2 VegJSvn. 
2 VegJSvn. 
2 VE!QJSyn. 
2 VeaJSvn. 

1 Veg./Svn. 
1 VeaJSvn. 
1 Vea./Svn. 

14 1 0.5 VegJSvn. 0.06 0 3/3 7.01 1.53 
21 1 0.5 VeaJSvn. 0.025 0 3/3 5.08 1.3 

1 VegJSvn. 
1 VegJSyn. 
1 Vea./Svn. 
1 VegJSyn. 
1 VeaJSvn. 
1 VegJSvn. 
1 VegJSyn. 
1 Vea./Svn. 
1 Vea.lSvn. 
1 VegJSvn. 
1 Vea.lSvn. 
1 Veg.lSvn. 

PennItNum~r: 

Sheet 10'5 

Top Flow Flow 
W1Ih Freeboard 

QAvaDable Channel WIdth Velocity Top 
Depth Channel 

Width 
(ftl (ft.Iaeo.1 ofe (ft.l (ft.) 

9.9 3.0 40.6 2.5 15.0 
8.1 6.2 97.4 2.5 15.0 

9.17 2 28.7 2.5 15 
7.8 4.14 66.2 2.5 15 

Channels are designed for 100-year storm event In accordance with Chapter 90.122(n). The peak discharge for the worst case channel was used as the basis of design for all channels. Channel Ai was 
used as the basis of design for all of the channels with 2% slopes. Channel A22 was used as the basis of design for all channals with 1 % slopes. All type A channels are built on top of the final cover. Since 
the final cover wiD be constructed within one construction season for each watershed, the higher fiow between 100-year stonn wI a vegetated watershed and 2-year storm wI a bare soil watershed was used 
for the worst case design. 

Channels A-26 and A-28 have been removed. 
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5600·PM·MR0324 Rev. 412001 

Title: 
Coal DlsDosal Areas No.3 and No.4 Collection Chann 

Prepared By: 
JMB 

Channel Cross·sectlon Type: 
TVDe B Channel (See Sheet 35) 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailev Central Mine ComDlex Greene County CONSOL 

Telephone Number: Date: 
Januarv 2002 

Permit Number: 

Sheet 2 of5 
Revised ADril 2003 

Drainage Design Average Peak Channel Channel Manning's Channel Channel Row Top Row Flow Q 
With Freeboard 

Channel 
Area Storm 

Watershed Curve Discharge 
Bed Slope Freeboard Unlng Coefficient Bottom Side Flow Area Depth Width Velocity Available Channel Top 

1.0. Slope Number Q (specify Width Slopes DeDth Channel 
acres (yrs.> (%) cfs (%) (ft.) averaae en) eft} LlR (sQ. ft.) (ft.) (ft) (ft./sec.) cfs (ft.) Width 

B1 58.2 100 5 75 137 1 0.5 Vea.lSyn. 0.06 4 3/3 38.9 3.0 22.0 3.5 137.5 3.5 23.5 
82 19.8 5 1 VegJSyn. 
B3 32.5 5 1 Vea./Syn. 
B4 29.8 5 1 Veg.lSyn. 
B5 47.8 4 1 Veg.lSyn. 
66 23.9 4 1 Veg.lSyn. 
B7 35.2 4 1 Veg.lSyn. 
BS 27.7 10 1 Veg.lSyn. 
B9 22.6 27 1·2 Veg.lSyn. 
810 13.0 24 1 Veg.lSyn. 
811 12.S 15 1 Veg.lSyn. 

Channels are designed for 100-year storm event In accordance with Chapter 90.122(n}. The peak discharge for the worst case channel (81) was used as the basis of design for all channels. The worst case for 
Channel B1 is the top of the last two stages of cap placement (22 acres) Is coarse refuse and the remaining area Is vegetated. This assumption is very conservative since the top of Area 3 will be reclaimed In stages and 
very large areas area will not be open at once. 
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5600·PM·MR0324 Rev. 412001 

Title: Slle: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Coal Disposal Areas No.3 and No.4 Collection Channels Bailey Central Mine Complex, Greene County CONSOL 

Prepared By: Telephone Number: Date: 
JMB November 2002 Revised April. 2003 

Chennel Cross-section Type: 
Type C Channel (See Sheet 35) 

Average Channel 
Drainage Design Peak Channel Bed Channel Unlng Mannlng's Chennel Side 

Watershed Curve Freeboard Bottom FlowAree Flow Depth 
Channel 1.0. Area Storm Slope Number 

Discharge Q Slope (specify Coefficient 
Width 

Slopes 

average rock 
acres (yrs.) (%) cfs (%) (ft.) size) (n) eft) L/R (SQ. ft.) (ft.) 

FP220 
C2 13.2 100 5 84 72 5.0 0.5 Fabricform 0.03 0 212 7.24 1.9 

FP220 
13.2 2 5 91 35 5.0 0.5 Fabricform 0.03 0 212 4.21 1.45 

FP220 
C3 14.2 28 5.8 Fabricform 

FP220 
14.2 28 5.8 Fabricform 

FP220 
C4 9.7 32 7.4 Fabricform 

FP220 
C5 22.8 100 42 84 124 9.2-39.5 0.5 Fabricform 0.03 0 212 9.3 1.8 

FP220 
22.8 2 42 91 61 9.2-39.5 0.5 Fabrlcform 0.03 0 212 5.5 1.4 

FP220 
C6 4.5 40 5.0 Fabrlcform 

FP220 
C7 9.6 30 5.0 Fabricform 

* Channel C-1 has been removed from this table and the design drawings. 

Permit Number: 

Sheel30f5 

With Freeboard 
Top Flow 

FlowVeloelty Q Available Channel Width 
Depth 

Top Channel 
Width 

eft) (fUsee.) cfs (ft.) (ft.) 

7.61 9.95 82.26 2.5 10.0 

5.81 8.3 82.26 2.5 10.0 

10.6 13.3 174.1 2.5 10.0 

8.1 11.2 174.1 2.5 10.0 

Channels are designed for 100.year storm event In accordance with Chapter 90.122(n}. The peak discharge for the worst case channel was used as the basis of design for all channels. Channel C2 was used as the 
basis of design for Channels C2, C3, C4, ce, and C7. A separate calculations was performed for C5. The higher flow between a 100·year storm wI a coarse refuse watershed and 2-year storm wI a bare soli watershed 
was used for the worst case design. 

Form 11.1A-perm.x1s 
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5600-PM-MR0324 Rev. 412001 

TItle: 
Coal Disposal Areas No.3 and No.4 Collection Channels 

Prepared By: 
JMB 

Channel Cross-section Type: 
Type D Channel (See Sheet 35) 

Average 
Drainage Design 

Watershed Curve 
Channell.D. Ares Storm Slope Number 

acres (yrs.) (%) 

01 146.2 100 40 n 

02 99.1 40 

03 64.0 40 

04 74.1 19 

05 42.2 36 

06 116.3 25 

07 107.9 10 

08 20.9 10 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex. Greene County CONSOl 

Telephone Number: Date: 
January 2002 Revised April. 2003 

Channel Peak Channel Bed 
Freeboard Channel Lining Manning's 

Bottom 
Channel Side 

Flow Area Flow Depth OlschargeQ Slope Coefficient Slopes (specify Width 
average rock 

cfs (%) (ft.) size) (n) (ft) LlR (sa. ft.) (ft.) 

FP220 
334 11.0-39.0 0.5 Fabricform 0.03 3 2.5/2.5 17.75 2.1 

FP220 
8.38-36.0 Fabrlcform 

FP220 
3.62-29.9 Fabrlcform 

FP220 
8.65 - 21.1 Fabrlcform 

FP220 
5.39 - 34.2 Fabrlcform 

Fp220 
23.1 Fabrlcform 

FP220 
11.6 Fabrlcform 

FP220 
1.15-11.6 Fabrlctorm 

Permit Number: 

Sheet 4 015 

With Freeboard 
Top Flow 

Flow Velocity QAvallable 
Width Channel 

Top Channel 
Depth 

Width 
(ft) (fUsec.) cfs (ft.) (ft.) 

13.7 30.1 476.5 3.0 18.0 

Channels are designed for 100-year storm event In accordance with Chapter 90.122(n). The peak discharge for the worst case channel (01) was used as the basis of design for all channels. The worst case for Channel 
01 Is the entire top of Area 3 (75 acres) Is coarse refuse and the remaining area Is vegetated. this assumption Is very conservative since the top of Area 3 will be reclaimed In stages and very large areas area will not be 
open at once. 

Form 11.1A-perm.xls 
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Title: 
Coal Disposal Areas No.3 and No.4 Conectlon Channels 

Prepared By: 
JMB 

Channel Cross-section Type: 
Type E Channel (See Sheet 3S) 

Drainage Design 
Average 

Channell.O. Area Storm 
Watenlhed Curve 

Slope Number 
acres (yrs.} ('Yo) 

E1 0.2 40 

E2 1.0 40 

E3 1.2 50 

E4 2.4 100 50 84 

2.4 2 50 91 

E5 0.8 40 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex, Greene County CONSOL 

Telephone Number: Date: 
November 2002 Revised April, 2003 

Peak Channel Bed Channel Lining Manning's Channel Channel Side 
DlschargeQ Slope 

Freeboard (specify Coefficient 
Bottom Slopes Flow Area Flow Depth 

average rock Width 

cfs ('Yo) (ft.) size) (n) (ft) LIR {sq. ft.) (ft.) 

FP220 
2-40 Fabricform 

FP220 
2-15 Fabricform 

FP220 
5-28 Fabricform 

FP220 
13.0 2-32 0.5 Fabricform 0.03 0 212 2.8 1.2 

FP220 
6.0 2-32 0.5 Fabricform 0.03 0 212 1.6 0.9 

FP220 
2-35 _Fallricform_ 

Permit Number. 

SheetS 015 

Top Flow With Freeboard 

Width 
Flow Velocity QAvallable Channel Top Channel 

DeDth Width 
(ft) (ftJsec.) cfs (ft.) (ft.) 

4.8 13.0 14.9 1.75 7.0 

3.6 10.7 14.9 1.75 7.0 

Channels are designed for 100-year storm event In accordance with Chapter 90.122(n). The peak discharge for the worst case channel (E4) was used as the basis of design for all channels. The higher flow between 
1 aO-year storm wi a coarse refuse watershed and 2-year storm wi a bare soli watershed was used for the worst case design. 
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5600·F 324 REV. 412001 

T1Ue: 
Sed Pond and Initial Site Prep Temporary Channels 
Prepared By: 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex. Coal Disposal Areas 3 & 4 CONSOL 
Telephone Number: Date: 

Greg Hellman. P.E. 412-269-6096 January 14. 2002; Revised October. 2002; April. 2003 
Channal Cross-secUon Type: 

Drainage Design 
Average 

Peak Channel Bed Manning's 
Channel Channel Side 

Channell.D. Area Stonn 
Watershed Curve Discharge Q Slope 

Freeboard Channel Lining Coefficient 
Bottom 

Slopes 
Flow Area 

Slope Number Width (specify average rock 
acres (yrs.) (%) cfs (%) (ft.) size) (n) (ft) LIR (sa. ft.) 

T1 5.5 10 32 70 6 20 0.9 Grouted R-3 Rlprap 0.04 0 2 0.8 
T2 5.5 10 23 70 6 2 0.6 Vag/Curlad Wood 0.06 0 2 2.7 
T3 8.7 100 31 70 25 2 0.5 Veg/Curled Wood 0.06 0 2 7.8 
T4 9.5 2 26 70 4 0.6 0.6 Vag/Curled Wood 0.06 0 2 3.09 
T5 290.5 2 24 70 100 2 0.9 Veg/Syn Mat 0.06 3 2 22.0 
T6 149 2 33 70 70 2 0.9 Veg/Syn Mat 0.06 3 2 14.5 
T7 12.0 2 26 70 10 1 0.9 Vag/Curled Wood 0.06 0 2 5.1 
T8 52.0 2 30 70 25 2 0.5 Vag/Curled Wood 0.06 0 2 7.8 
T9 11.6 2 34 70 10 2 0.6 Vag/Curled Wood 0.06 0 2 3.9 

T11 21.5 10 40 70 30 30 0.6 Grouted R-4 Rlprap 0.05 0 2 2.7 
T52 2.72 2 10 91 7 1 0.5 Vag/Curled Wood 0.06 0 2 3.88 
T53 1.51 2 13 91 4 1 0.5 Vag/Curled Wood 0.06 0 2 2.55 
T54 0.66 2 17 91 2 1 0.5 Vag/Curled Wood 0.06 0 2 1.51 
T55 _J.-H 2 -- -~ ~1 ,- 4 1-37 0.5 R-4 Rlprap 0.048 0 2 2.16 

Notes: 
The 1 DO-year design storm was used for Channel T -3 since this channel diverts runon away from the sedimentation pond, which has a 100 year design storm. 
The 10 year design storm was used for Channels T·1, T·2 and T·11slnce they will be used throughout the life of the facility. 

Fonn 11.1A-temp.xls 

Flow Depth 

(ft.) 

0.6 
1.2 
2 

1.2 
2.6 
2.1 
1.6 
2.0 
1.4 
1.2 
1.4 
1.1 
0.9 
1.0 

Pennlt Number: 

Sheet_ of -

Top Flow Flow 
Width Velocity 

Q Available Channel 
Depth 

(ft) (ft./sec.) cfs (ft.) 

2.6 7.2 19.4 1.5 
4.6 2.3 7.4 1.75 
7.9 3.2 26.0 2.5 
5.0 1.3 4.1 1.75 
13.6 4.5 131.8 3.5 
11.2 4.8 85.9 3.0 
6.4 2.0 18.4 2.5 
7.9 3.2 26.0 2.5 
5.6 2.6 12.1 2.0 
4.6 11.2 34.5 1.75 
5.6 3.5 8.5 2.00 
4.5 3.0 5.3 1.75 
3.5 2.6 2.9 1.50 

4.15 6.2 6.4 1.75 

With Freeboard 
Channel 
Width 
(ft.) 

6 
7 
10 
7 
17 
15 
10 
10 
8 
7 
8 
7 
6 
7 

QAvallable 

cfs 
5 
1 
47.2 
10.0 
186.5 
161.4 
33.4 
47.2 
26.0 
84.7 
18.4 
12.9 
8.5 
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5600-1 324 REV. 4/2001 

Title: 

Temporary Haul Road Channels 
Prepared By: 
Greg Hellman, P.E. 
Channel Cross-section Type: 

Drainage Design Average 

Channel 1.0. Area Storm 
Watershed Curve 

Slope Number 
acres (yrs,) (%) 

T10 50.5 100 34 72 

T23 25.8 100 31 75 

HR-TypeA 43.0 100 30.5 84 
HR-Type B 5.5 100 27 91 
HR-Type B n " 27 n 

Notes: 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Central Mine Complex, Coal Disposal Areas 3 & 4 CONSOL 
Telephone Number: Date: 
412-269-60ea Janaury 14, 2002 Revised October. 2002 

Peak Channel Bed Manning's 
Channel Channel Side 

Discharge Q Slope Freeboard Channel Lining Coefficient 
Bottom 

Slopes 
Flow Area Flow Depth 

Width (specify average 
cfs (%) (ft.) rock size) (n) eft) LlR (sq. ft.) (ft.) 

125 2.0 0.5 Veg/Syn Mat 0.06 0 2 24.3 3.5 

84 25 0.6 Grouted R-4 Rlprap 0.042 0 2 5.7 1.7 

157 5.0 0.5 R-4 Rlprap 0.045 0 2 17.6 3.0 
36 5.0 0.7 R-4 Rlprap_ 0.04 0 2 5.3 1.6 
" 8.0 0.8 n n n 4.5 1.5 

HR Type A Channels are used for Haul Roads 13. 17. 18. and 19. Calculations are based on Haul Road 18 which is the worst case. 
HR Type B Channels are used for all other Haul Roads constructed during initial site preparation. Calculations are based on Haul Road 16 which is the worst case. 
The 1 OO-year design storm Is used for haul road channels in accordance with PADEP Subchapter D. Section 90.122. 

Form 11.1A-temp.xls 

Permit Number: 

Sheet_of_ 

I 

Top Flow Flow With Freeboard 

Width Velocity 
a Available Channel Channel 

Depth 
QAvallable 

Width 
(ft) (ft.!sec.) cfs (ft.) (ft.) cfs 

13.9 5.1 126.2 4 16 180.2 

6.8 14.7 92.0 2.25 9 r 
i 

11.9 8.9 161.7 3.5 14 2·. 1 
6.5 6.7 43.2 2.25 9 84.5 
6 8.0 54.6 2.3 9 106.8 



5600·1 J324 REV. 4/2001 

Title: 
Temporary Slurry Impoundment Channels 
Prepared By: 
Greg Hellman, P.E. 
Channel Cross-seetlon Type: 

Drainage Design 
Average 

Channell.D. Area Storm 
Watershed Curve 

Slope Number 

acres (yrs.) (%) 

T12 4.1 100 34 84 

n " n n n 

T13 18.0 100 30 91 

n n n n " 

T14 30.6 100 23 88 

" n n n n 

T15 13.0 100 42 88 

II n n .. n 

T16 19.3 100 33 84 

n n II 33 n 

T17 2.1 100 40 84 
T18 29.0 100 41 84 

T19 11.8 100 33 80 

T20 8.9 100 50 75 

T21 6.2 100 42 84 
T22 3.3 100 40 84 

T44 54.0 100 33 80 

T48 16.0 100 27 84 

Type A Rock 
130.0 100 27 81 Drain 

Type BRock 
50.0 100 30 85 Drain 

Type BRock 
" n 30 n 

Drain 
Type A 29.0 100 28 84 Temporary 
Type 8 

57.0 100 33 84 TemDOrary 

Notes: 

Site: 

Fl.. ....• 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex. Coal Disposal Areas 3 & 4 CONSOL 
Telephone Number: Date: 
412-269-6096 January 15, 2002 

Peak Channel Bed Manning's 
Channel 

Channel 
DischargeQ Slope Freeboard Channel Uning Coefficient 

Bottom 
Side Slopes Flow Area 

Width (specify average 
cfs (%) (ft.) rock size) (n) (ft) LJR (SQ. ft) 

22 5 0.6 Grouted R-4 Riprap 0.045 0 2 4.0 

n 35 0.5 Grouted R-4 Riprap 0.045 0 2 1.9 

94 5 0.5 Grouted R-4 Riprap 0.045 0 2 12.0 

n 10 0.8 Grouted R-4 Riprap 0.045 0 2 9.2 

148 5 0.6 Grouted R-4 Riprap 0.045 0 2 16.9 

n 20 1.3 Grouted R-4 Riprap 0.045 a 2 10.0 

63 5 0.6 Grouted R-4 Riprap 0.045 0 2 8.9 

n 35 1.3 Grouted R-4 Riprap 0.045 0 2 4.3 

105 5 0.7 Grouted R-4 R1prap 0.045 a 2 13.0 

n 35 1.5 Grouted R-4 Riprap 0.045 0 2 6.3 

11 5 0.5 R-3 Riprap 0.035 0 2 2.0 
125 1.5 0.6 R-3 Riprap 0.035 3 2 19.3 

45 30 0.7 Grouted R-4 Riprap 0.045 0 2 3.5 

29 5 0.5 Vegetation & 
0.06 0 2 6.2 Synthetic Mat 

34 5 0.6 R-4 Riprap 0.045 0 2 5.6 
18 5 0.6 R-3 Riprap 0.035 a 2 2.9 

175 4 0.5 R-4 Riprap 0.045 0 2 20.8 

87 12 0.5 Grouted R-4 Rlprap 0.045 0 2 8.1 

434 5 0.5 Grouted R-4 Riprap 0.045 3 2.5 40.3 

222 6 0.5 Grouted R-4 R1prap 0.045 0 2.5 22.1 

n 13 0.9 Grouted R-4 Riprap 0.045 0 2.5 16.6 

70 1 1.2 Coarse Refuse 0.03 3 2.5 13.6 Material 

120 1 1.7 Coarse Refuse 0.03 3 2.5 20.2 Material 

The 100-year design stonn is used for temporary collection channels in accordance with PADEP Subchapter D. Section 122. 
Since Type A and B Temporary Channels will be continuously moving as fill is placed, coarse refuse lining is used. 

Form 11.1A-temp.xls 

Permit Number: 

Sheet of - -
Revised October 2002 

Top Flow Flow With Freeboard 
Flow Depth 

Width Velocity 
QAvaliable Channel Channel 

QAvaiiable Depth Width 
(ft.) (ft) (ftJsec.) cfs (ft) (ft.) cfs 

1.4 5.7 5.5 25.5 2.0 8.0 54.8 

1.0 3.9 11.3 67.4 2.0 8.0 145.1 

2.5 9.8· 7.8 99.4 3 12 16 

2.2 8.6 10.2 140.6 3 12 2 

2.9 11.6 8.8 161.7 3.5 14.0 243.9 

2.2 9.0 14.8 323.4 3.5 14.0 487.8 

2.1 8.4 7.1 75.1 2.75 11.0 128.2 

1.5 5.9 14.7 198.6 2.75 11.0 339.2 

2.6 10.2 8.1 128.2 3.25 13.0 200.2 

1.8 7.1 16.7 339.2 3.25 13.0 529.5 

1.0 4.0 5.5 11.1 1.5 6.0 32.7 
2.5 12.8 6.5 130.8 3.0 15.0 195.6 

1.3 5.3 12.8 62.4 2.0 8.0 134.3 

1.8 7.0 4.7 29.5 2.25 9.0 56.3 

1.7 6.7 6.1 38.4 2.25 9.0 75.1 
1.2 4.8 6.3 20.1 1.75 7.0 41" 

3.2 12.9 8.4 179.0 3.75 15.0 26,._ 

2.0 8.0 10.7 87.0 2.50 10.0 154.0 

3.5 20.3 11.2 462.9 4.0 23.0 633.4 

3.0 14.9 10.0 227.0 3.5 17.5 342.4 

2.6 12.9 13.4 334.1 3.5 17.5 504.0 

1.8 12.0 5.2 119.2 3.0 18.0 217.4 

2.3 14.5 5.9 217.4 4.0 23.0 424.9 



5600~~ 324 REV. 4/2001 

TItle: 
Temporary Coarse Refuse Channels 
Prepared By: 
Greg Hellman, P.E. 
Channel Cross-section Type: 

Drainage Design Average 

Aree Storm 
Watershed Curve 

Channel'.D. Slope Number 
acres (yrs.) (%) 

T24 13.5 100 31 80 

. " . . . 
T25 100.7 100 30 88 

" . . . . 
T26 129.0 100 40 82 

T27 71.0 100 33 84 

Temp Bench 
6.5 100 40 84 Channel 

Notes: 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex. Coal Disposal Areas 3 & 4 CONSOL 
Telephone Number: Date: 
412-269-6096 Janaury 15, 2002; Revised October, 2002; Revised April. 2003 

Peak Channel Bed Mannlng's 
Channel Channel Side Top Flow 

Discharge Q Slope Freeboard Channel Lining Coefficient Bottom Slopes Flow Area Flow Depth Width 
Width (specify average 

cfs (%) (ft.) rock size) (n) (ft) LlR (sq. ft.) (ft.) (f1L 

35 5 0.5 Grouted R-4 Riprap 0.045 0 2 7.7 2.0 7.8 

a 35 1.1 Grouted R-4 Riprap 0.045 0 2 3.7 1.4 5.4 

285 7 0.6 FP220 Fabricform 0.03 0 2.5 24.5 3.1 15.6 

. 35 1.4 FP220 Fabricform 0.03 0 2.5 13.4 2.3 11.6 

290 1.5 0.5 R-4 Riprap 0.035 3 2.5 51.8 4.0 23.0 

259 1 0.6 R-3 Riprap 0.035 3 2 39.8 3.7 18.1 

35 2 0.8 R-3 Riprap 0.035 0 2.5/2 6.8 1.7 7.8 
--- ------ --- ---- '-----

The 1 OO~year design storm Is used for temporary collection channels In accordance with PADEP Subchapter D, Section 122. 

Form 11.1A-temp.x1s 

Permit Number. 

Sheet_of_ 

I 

I 

Flow 
With Freeboard 

Velocity QAvallab!e Channel Channel QAvallable 
D~th Width 

(ft.lsec.) cfs {ft.} (ft.) cfs 

6.8 54.8 2.5 10.0 99.4 

14.0 145.1 2.5 10.0 263.1 

16.8 455.2 3.75 18.8 666.8 

30.7 1017.9 3.75 18.8 1490.9 

8.6 446.1 4.5 25.5 590.2 

6.5 259.0 4.25 20.0 340.6 

5.2 50.9 2.5 11.2 92.2 



5600-~ )324 REV. 4/2001 

TItle: 
Temporary Saddle Dam A Channels 
Prepared By: 
Greg Hellman, P.E. 
Channel Cross-section Type: 

Drainage Design 
Average 

Watershed Curve 
Channell.D. Area Storm Slope Number 

acres (yrs.) (%) 

T28 18 100 27 85 

T29 18.0 100 33 85 

T30 62.2 100 30 75 

T31 7.2 100 31 86 

T32 19.0 100 24 75 

Notes: 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex, Coal Disposal Areas 3 & 4 CONSOL 
Telephone Number: Date: 
412-269-6096 January 23, 2002 

Peak Channel Bed Manning's 
Channel 

Channel 
Freeboard Bottom Flow Area 

Discharge 0 Slope Channel Uning Coefficient Side Slopes 
(specify average Width 

cfs (%) (ft.) rock size) (n) (ft) LJR (sq. ft.) 

67 2 0.7 
Vegetation & 

0.06 0 2 16.3 Synthetic Mat 

67 20 0.6 Grouted R-4 Riprap 0.045 0 2 5.5 

150 4.0 0.5 R-4 Riprap 0.045 0 2 18.5 

44 25 0.6 Grouted R-4 Riprap 0.045 0 2 3.7 

52 4 0.5 R-4 Rlprap 0.043 0 2 8.1 

The 1 DO-year design storm is used for temporary collection channels in accordance with PADEP Subchapter D. Section 122. 

Form 11.1A-temp.x1s 

Permit Number: 

Sheet of - -
Revised October, 2002 

Top Flow Flow With Freeboard 
Flow Depth o Available Channel Width Velocity Channel o Available Depth Width 

(ft.) (ft) (ftJsec.) cfs (ft.) (ft.} cfs 

2.9 11.4 4.1 76.7 3.5 14.0 11 

1.7 6.7 12.1 76.8 2.25 9.0 1 

3.0 12.2 6.1 150.0 3.5 14.0 216.1 

1.4 5.5 11.9 56.9 2.0 8.0 122.6 

2.0 8.0 6.4 51.3 2.5 8.0 93.1 



5600-1 J324 REV. 4/2001 

TItle: 
Runoff Collection Sump Channels 
Prepared By; 
Greg Hellman, P.E. 
Channel Cross-section Type: 

Drainage Design 
Average 

Channell.D. Area Storm 
Watershed Curve 

Slope Number 

acres (yrs.) (%) 

T33 1.3 10 28 70 

" " n .. n 

T34 1.1 10 25 70 

" " " n n 

T35 1.7 10 23 80 

n .. n n " 

T36 2.8 10 30 80 

" " n n n 

T45 0.7 10 29 70 

" .. n .. n 

T46 1.1 10 33 70 

.. .. " n n 

T49 4.6 10 31 80 

T50 6.8 10 30 70 

n " n n " 

T51 8.5 10 30 70 

n n n n n 

Notes: 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company; 
Bailey Central Mine Complex, Coal Disposal Areas 3 & 4 CONSOL 
Telephone Number. Date: 
412·269-6096 March 19,2002 Revised oct. 2002; 

Peak Channel Bed Manning's 
Channel 

Channel 
Discharge Q Slope Freeboard Channel Unlng Coefficient Bottom Side Slopes Row Area 

Width (specify average 
cfs (%) (ft.) rock size) (n) (ft) UR (SQ. ft.) 

2 6 0.5 Grouted R-3 Rlprap 0.035 a 2 0.5 

n 20 0.59 Grouted R-3 Rlprap 0.035 a 2 0.3 

2 6 0.5 Grouted R-3 Rlprap 0.035 a 2 0.5 

n 20 0.59 Grouted R-3 Rlprap 0.035 a 2 0.3 

5 4 0.6 
Vegetation & 

0.06 a 2 1.8 Synthetic Mat 

.. 20 0.8 
Vegetation & 

0.06 0 2 1.0 Synthetic Mat 

9 4 0.6 
Vegetation & 

0.06 a 2 2.8 Synthetic Mat 

n 20 0.9 
Vegetation & 

0.06 a 2 1.5 Synthetic Mat 

1 3 0.7 VegJCuried Wood 0.06 a 2 0.6 

.. 10 0.8 0.06 0 2 0.4 

2 2 0.5 VegJCurled Wood 0.06 a 2 1.2 

n 10 0.7 0.06 0 2 0.6 

0.2 30 0.8 Veg/Curled Wood 0.06 0 2 0.1 

13 2 0.5 Grouted R-3 Rlprap 0.035 0 2 3.2 

n 25 0.97 Grouted R-3 Rlprap 0.035 0 2 1.2 

16 2 0.64 Grouted R-3 Riprap 0.035 0 2 3.7 

n 25 1.15 Grouted R-3 Riprap 0.035 0 2 1.4 

The 1 a-year design storm is used for temporary collection channels in accordance with Section 2.9.1 (2) of the Engineering Manual for Mining Operations. 

Peak discharge for T 49 assumes stormwater collection sump is pumped out in 2 days. 

Design of T35 and T36 Includes runoff from the saddle dams (worst case). 

Form 11.1A-temp.xls 

Permit Number. 

Sheet of - -
Revised April 2003 

Top Row Row 
Row Depth Width Velocity 

QAvaiiable Channel 
DeDth 

(ft.) (ft) (ftJsec.) cfs (ft.) 

0.5 2.03 3.9 2.0 1.0 

0.4 1.6 6.1 3.5 1.0 

0.5 2.03 3.9 2.0 1.0 

0.4 1.6 6.1 3.5 1.0 

1.0 3.8 2.8 5.8 1.5 

0.7 2.8 5.1 13.0 1.5 

1.2 4.7 3.2 10.5 1.75 

0.9 3.5 5.9 23.5 1.75 

0.6 2.2 1.7 2.3 1.25 

0.4 1.7 2.6 4.3 1.25 

0.8 3.9 1.7 1.9 1.25 

0.6 2.3 3.1 4.3 1.25 

0.2 0.8 2.7 2.5 1.0 

1.3 5.0 4.1 13.0 1.75 

0.8 3.14 10.6 45.0 1.75 

1.4 5.5 4.3 20.7 2.0 

0.9 3.4 11.1 73.2 2.0 

With Freeboard 
Channel 
Width 

(ft.) 

2.0 

2.0 

2.0 

2.0 

6.0 

6.0 

7.0 

7.0 

5.0 

5.0 

5.0 

5.0 

4.0 

7.0 

7.0 

8.0 

8.0 

QAvaiiable 

cfs 

12.1fi 

~. 

12.16 

22.21 

17.1 

38.2 

25.77 

57.6 

9.1 

16.6 

7.4 

16.6 

1QI 

31.23 

110.42 

44.59 

157.65 
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Title: -

Stockpile Channels 
Prepared By: 
Greg Hellman. P.E. 

Channel Cross-section Type: 

Drainage Design 
Average 

Area Stann 
Watershed Curve 

Channell.D. Slope Number 
acres (yrs.) (%) 

T37 2.8 10 42 91 

T38 0.5 10 50 91 

T39 1.8 10 50 91 

n II n n n 

T40 2.2 10 33 91 

II II n n II 

T41 2.2 10 24 91 

T42 18.0 10 33 91 

T42 " n n n 

T43 11.0 10 33 91 

T47 7.5 10 33 91 

Fonn 11.1 A-temp.xls 

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 
Bailey Central Mine Complex. Coal Disposal Areas 3 & 4 CONSOL 
Telephone Number: Date: 
412-269-6096 March 19. 2002; Revised Oct. 2002; 

Peak Channel Bed Manning's 
Channel Channel Side 

Discharge Q Slope 
Freeboard Channel Lining Coefficient 

Bottom 
Slopes 

Flow Area 
Width (specify average 

cfs (%) (ft.) rock size) (n) (ft) UR (SQ. ft.) 

10 2 0.6 
Vegetation & Curled 

0.06 0 2 3.9 Wood Mat 

2 10 0.9 
Vegetation & Curled 

0.06 0 2 0.6 Wood Mat 

8 2 0.5 Grouted R-3 Rlprap 0.035 0 2 2.2 

n 15 0.78 Grouted R-3 Rlprap 0.035 0 2 1.0 

10 2 0.61 Grouted R-3 R1prap 0.035 0 2 2.6 

II 25 0.79 Grouted R-3 Rlprap 0.035 0 2 1.0 

10 10 0.5 
Vegetation & 

0.06 0 2 2.1 Synthetic Mat 

66 1 0.6 R-4 Rlprap 0.045 0 2 16.8 
n 10 1.6 R-4 Rlprap 0.045 0 2 7.1 

40 3 0.6 
Vegetation & 

0.06 0 2 9.5 Synthetic Mat 

27 1 0.69 
Vegetation & 

0.06 0 2 10.7 Synthetic Mat 

Pennlt Number: 

Sheet_of_ 
Revsled April 2003 

Top Flow Flow 
Flow Depth Width Velocity 

QAvaliable Channel 
DeDth 

(ft.) (ft) (ft./sec.) cfs (ft.) 

1.4 5.6 2.6 12.1 2.0 

0.6 2.3 3.1 9.2 1.5 

1.0 4.2 3.6 7.0 1.5 

0.7 2.9 7.7 19.2 1.5 

1.1 4.6 3.8 12.7 1.75 

0.7 2.8 9.9 24.8 1.5 

1.0 4.1 4.7 9.2 1.5 

2.9 11.6 3.9 72.3 3.5 

1.9 7.5 9.3 228.7 3.5 

2.2 8.7 4.2 43.6 2.75 

2.3 9.2 2.5 33.4 3.0 

With Freeboard 
Channel 
Width 

{ft.l 

8.0 

6.0 

6.0 

6.0 

7.0 

6.0 

6.0 

14.0 

14.0 

11.0 

12.0 

Q Available 

cfs 

26.0 • 20.7 

56.7 

31.23 

73.2 

27.0 

109.1 

344.9 

74.5 

54.2 
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Module 13: Impoundments 

Provide the following information for each impoundment that will be used in operations under this permit. Organize the 
formation by site and facility. 

13. 1 General. 

a) Identify the impoundment so that it can be keyed to Exhibit 9.1. 

One sedimentation pond (with two chambers) and one coal refuse slurry impoundment (Coal Refuse 
Disposal Area No.3) are proposed with this application. Refer to the Exhibit 9. 1, Operation Maps for the 
impoundment locations and Construction Drawings appended to the Module 21 Design Report. 

b) Describe the function of the impoundment. 

Slurry Impoundment. The slurry impoundment will be used for disposal of coal refuse generated by the 
Bailey Central Mine Complex. Coarse coal refuse will be placed in embankments constructed across the 
valley to form an impoundment. Fine coal refuse will be pumped into the impoundment area by water slurry 
techniques. Water levels within the impoundment will be controlled by a decant pipe that will discharge into 
the proposed sedimentation pond in conjunction with a pumping system which will recycle pond supernatant 
to the preparation plant on an as needed basis. 

Sedimentation Pond. The sedimentation pond will receive discharge from the slurry pond and also will be 
used for site sedimentation control during each phase of facility development. Water will not be pumped 
from the pond by Consol unless the discharge exceeds 200 gpm. The 200 gpm is the approximate average 
annual flow recorded at the unnamed tributary to South Branch Enlow Fork that the pond discharges to. 

c) Attach site-specific cross sections of the impoundment showing: the principal spillway, dewatering pipe, 
depth of water, crest of emergency spillway, maximum height of embankment, and existing ground. label 
the cross-section Exhibit 13.1 - Impoundment Cross-Section. 

Refer to Construction Drawings appended to the Module 21 Design Report for cross sections of the 
impoundments. As indicated on those documents, the slurry impoundment design does not include an 
emergency spillway. 

d) Describe the potential effect of mine subsidence on the impoundment structure. 

The slurry impoundment is located directly over underground workings of the Bailey Mine. There are 
approximately 700 or more feet of cover between the underground workings and the proposed slurry 
impoundment. Refer to Section 4.9.6 of the Module 21 Design Report for a discussion of potential mine 
subsidence impacts. 

The sedimentation pond location is not underlain by mine workings. 

e) If detailed design plans are not included with the initial submittal of this application, indicate when they will be 
provided. (Note that design plans must be approved by the Department before construction of the structure 
begins.) 

Not applicable. Detailed design plans are included with this submittal. Refer to the Module 21 Design 
Report and Construction Drawings. 

13.2 Detailed Design Plan. 

Include a design report, construction plans, construction specifications and Form 13.2A. If the embankment is 
more than 20 feet in height as measured from the upstrean-t toe of the embankment to the crest of the emergency 
spillway, or has a storage volume of 20 acre feet or more provide a stability analysis. Plans must be certified by 
either a qualified registered professional engineer or land surveyor (except in the case of large impoundments 
(see §89.111), impoundments on coal refuse disposal sites, and impoundments which will be left as part of the 
postmining land use, where plans must be certified by a qualified registered professional engineer). 

Refer to the Module 21 Design Report, Construction Drawings, and Technical Specifications. Also refer to Form 
13.2A at the end of this module. 
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14.0 MINE WATER CONVEYANCE SYSTEM 

14.1 DESCRIPTION 

The work shall include replacement of a section of existing mine water conveyance 
piping with piping capable of supporting increased overburden loads from dam 
construction. The work shall also include construction of a buried conduit to provide 
power to the pump. Work shall also include extension of the existing pipe casing and 
drive shaft as the embankment is placed. Work shall be conducted in accordance with the 
Contract Drawings and these Specifications and in reasonably close conformity with the 
lines, grades, and locations as shown on the Contract Drawings and/or as established by 
the Engineer. 

14.2 MATERIALS 

14.2.1 

14.2.2 

14.2.3 

14.2.4 

14.2.5 

14.2.6 

The casing shall be wrapped with two layers of 10 mil (minimum) 
polyethylene sheeting to minimize soil down drag forces. 

Such casing, fittings and drive shaft conduit as necessary to extend the pump 
caSIng. 

Mine water conveyance pipe shall be 6 inch Certa-Iok Yelomine pipe of the 
same dimension ratio as the existing pipe. 

Pipe for conduits shall be 4 inch schedule 80 PVC with flush threaded joints 
or belled solvent welded joints. Sweep bends shall be factory bent to the 
specified radius. Conduits shall be supplied with spacers to keep the pipe 
located at the dimensions shown on the contract drawings. 

Pipe and conduit encasement shall be Class A concrete Specified in P ADOT 
Publication 408, section 704 

Materials to be excavated for installation of the pipe shall be in place material 
- soil and rock weathered in varying degrees. 
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Wetland impacts at the site are unavoidable. Refer Section 15.4a above and to the Alternatives Analysis 
that was submitted for this project to PADEP McMurray District Mining Office and approved on August 1, 
2001. 

c) If any wetlands will be directly affected, provide the following: 

1) Identify the wetland and the areal extent of the impact. 

All of the wetlands listed on Form 15A will be completely impacted and removed by the proposed 
activities. Figure A of Attachment 15.1 and Figures 2 and 3 of the Attachment 15.5 Wetland 
Characterization report show the location and approximate extent of the existing wetland areas. 

2) Submit a cross-sectional view showing the wetland and the proposed disturbed area. 

Cross sectional views of valley bottom areas where the wetlands are located are included with the 
Module 21 Construction Drawings 

3) Explain how the proposed activities will directly affect the hydrology, functions and values of the 
wetlands. 

i) If the proposed surface mining activities will affect less than 1.0 acre of wetland and the wetland 
is not an exceptional value wetland (in accordance with 25 PA Code Section 105.17), provide a 
description and probable degree of impact to the wetland functions and values which will be 
impacted by the proposed mining activities. NOTE: If a "yes" response is indicated for any 
question in 15.3 (a)(1)-(9), the wetlands would be exceptional value (as defined in Section 
105.17). 

ii) If the proposed surface mining activities will affect 1.0 or more acres of wetlands or may affect 
an exceptional value wetland, provide a detailed assessment of the wetland functions and 
values identified in 15.3 (a)(10)-(17). Provide extent or degree of impact to each function and 
value. 

A detai/ed assessment of wetland functions is included in Attachment 15.5. As indicated 
by that report and the Attachment 15. 1 report, very few of the Area No. 3 wetlands are in 
a natural state and most have been highly disturbed by cattle traffic. Wetland areas 
encompassing springs and seeps serve as groundwater discharge areas. Proposed 
construction provides for spring and seep flow to be intercepted and carried under the 
project site in an underdrain. Erosion and sedimentation and flood control provided by the 
wetlands will be replaced by proposed facilities detailed in the Module 21 Construction 
Drawings . 

. A small (0.013 acres) wetland (S-20 on Figure A of Attachment 15. 1) in the Fletcher Run 
watershed will be impacted by storrnwater collection sump construction. Wetland S-20 is 
a small isolated palustrine emergent wetland. This wetland is located high in the 
watershed and is not associated with the floodplain of any drainage system. Dominant 
vegetation includes sedges (Carex spp.) and soft rush (Juncus effusus). Hydrology to 
this wetland is primarily supplied from runoff that becomes detained for short durations in 
a small-depressed area. Due to its relatively small size, lack of woody vegetation, and 
lack of permanent water, the only principle wetland function provided by this wetland is 
ground water recharge. 

d) If any wetlands will be indirectly affected by surface mining activities (e.g. altering the wetland hydrology): 

1) Identify the wetland and provide an estimate of the total wetland acreage affected. Describe the 
functions or values to be impacted and the degree of impact. 

2) Provide a description of how the proposed surface mining activities will indirectly affect the wetlands' 
functions and values. 
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No indirect wetland impacts are anticipated. 

e) Indicate whether the cumulative impact of the proposed and anticipated surface mining activities result in a 
major impairment of the wetland resource in the general area, provide an explanation of the determination 
and identify any contacts with state or federal agencies involved in making the determination. 

Cumulative impacts of the proposed surface mining activities will not result in a major impairment 
of wetland resources in the general area. Wetland impacts will be mitigated/replaced as discussed 
in Module 15.5. The proposed activity will be primarily contained within the watershed of the two 
unnamed tributaries. Recharge contributed by wetlands and streams within the project site to 
areas downstream will be maintained by discharge from the proposed sedimentation pond. 

f) Where a wetland's hydrology is at risk of being altered by underground coal extraction, as determined by the 
assessment under Module 8.5, information concerning wetland delineation ad functions must be provided as 
outlined in Sections 15.3 and 15.4 of this module. 

Not Applicable. 

15.5 Wetland Mitigation/Replacement. (Sites where less than 0.5 acres of wetland is affected may qualify for 
mitigation options provided under the Pennsylvania Wetland Replacement Project. Contact the DEP permitting 
office for details.) 

a) If wetland mitigation measures or wetland replacement are proposed, address the following items: 

1) Identify the wetlands where mitigation measures will be employed, wetlands that will be replaced, and 
sites where replacement wetlands will be constructed along with the respective area of each. 

2) Provide a plan for mitigation/replacement following the guidelines in the DEP's technical guidance 
document, entitled "Design Criteria for Wetlands Replacemenf'. (This guidance is available from 
DEP's Bureau of Water Quality Protection, Post Office Box 8465, Harrisburg, Pennsylvania 17105-
8465, telephone 717-787-2666 or through the Department's web site under Technical Guidance # 
363-0300-001. 

3) Show all affected wetlands, mitigation areas, and replacement sites on Exhibit 9.1; and, in addition, 
show replacement sites on Exhibit 18.1. 

4) Provide a wetlands functions and values comparison of current vs. replacement wetland acreage. In 
the case of mitigation, a comparison of the known wetlands functions and values and degree of 
impact to each must be compared to the functions and values of the proposed mitigation site when 
completed. This comparison of "currently existing" to "probable replacemenr allows for a basis of the 
1: 1 replacement ratio. 

The mitigation plan for the Bailey Area No. 3 & No. 4 project has been submitted to the 
Department under separate cover. Refer to the following document: 

Civil & Environmental Consultants, Inc. Wetland Mitigation Plan for Bailey Mine Coal 
Refuse Disposal Areas No. 3 and no. 4. April 28, 2003. 

Refer to Attachment 15.1 and Attachment 15.5 for descriptions of affected wetlands, including a 
description of functions and values. Affected wetlands also are shown on Exhibit 9. 1 and 18. 1. 
The wetland (S-20 Figure A of Attachment 15.1) in the Fletcher Run Watershed will impact 0.013 
acres, increasing the total impacted wetland acreage to 1.38 acres which is less than the acreage 
proposed for mitigation. 

NOTES: At a minimum, wetland replacement must be at a 1:1 ratio (replacement acres: affected acres), 
although the Department may require the ratio to exceed 1: 1 based on the functions and values of the 
wetlands to be affected. 

Wetland replacement sites will generally not be approved unless the site is located within the same general 
area as the existing wetland to be replaced. 
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To determine if we have met our one plant per square yard target with warm season grass 
plantings, we will sample five of the warm season grass plantings during the fall 
sampling period. Twenty-five, random 0.25-meter square plots will be monitored to 
assess the cover density of seeded plants. 

6. Statistical analyses will include a comparison of before and after treatment effects and 
a comparison among treatment and reference sites using a nested ANOVA design 
(standard parametric procedures). In addition, regression analyses may be used to 
explore the relationships between the various water chemistry parameters and the 
biological parameters (e.g., macro invertebrates and fish) collected. 

7. We expect to document a minimum of a 20% improvement in the biological and 
physical parameters monitored. The program will be considered successful if levels of 
fecal coliforms and nitrogen and phosphorus compounds, and plant, fish, and invertebrate 
variables improve 20% over pre-restoration values or restored/protected sites show a 20% 
improvement over unrestored/protected sites. We expect to document functional shifts in 
macro invertebrate populations from tolerant to intolerant individuals and from 
autochthonous to allochthonous feeders. With respect to fishes, we anticipate an increase 
in biomass and abundance because fish will have better spawning habitat and more stable 
habitat conditions. Lastly, we anticipate a large shift in the plant community because 
cattle will no longer have grazing access. Over the course of the biomonitoring work we 
expect to see an increase in diversity, density, and height of herbaceous plants with 
recruitment of woody plants. 

Part III - Schedule* 

August 2002 - March 2003 

Site surveys and landowner contact and sign-up in designated area( s) - See Attachment 
for Sub-Contract detailing activities and services to be provided 

March 2003 - October 2003 

Initiate pre-restoration biomonitoring activities. 

September 2003 - November 2003 

Streambank fencing restoration 
November 2003 - April 2004 

Border edge cuts completed 

April 2004 - September 2004 

Streambank fencing restoration 
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10) Areas where prime farmland will be reconstructed. 

Prime farmland reconstruction is not proposed. A negative determination is being requested for 
prime farmland soils located within the permit boundary. 

11) Erosion and sedimentation controls that will be used during reclamation and any which will remain as 
part of the postmining land use. 

Refer to Exhibit 21.1, Construction Drawings. The proposed sedimentation pond will control 
sedimentation from areas of final cover placement. This pond will remain as part of the postmining 
land use until the site has been fully vegetated and discharges meet effluent criteria. The pond shall 
be removed in accordance with the Sediment Pond Abandonment Plan (Sheet 30A) when approval is 
granted from the Mine Conservation Inspector. Runoff from stockpile areas also will be controlled 
with sediment traps. The traps will be removed at the end of final reclamation, when the sites have 
been fully vegetated. Lined channels and culverts will remain after closure to safely convey runoff off 
of the site. 

12) Existing land uses (by area). 

Refer to the Land UselReclamation Map, Exhibit 18. 1, at the end of this module. 

13) Proposed postmining land uses (by area). 

Refer to the Land UselRec/amation Map, Exhibit 18. 1, at the end of this module. 

14) Dams or impoundments which will remain as part of the postmining land use. 

The proposed sedimentation pond and dam will remain as part of the postmining land use until the 
site has been fully vegetated and discharges meet effluent criteria. Once this occurs, the 
sedimentation pond will be removed and a channel will be restored in the area. The five dams 
constructed to form the Area No. 3 slurry impoundment also will remain as part of the postmining land 
use, but they will not function as dams. The slurry impoundment (Coal Refuse Disposal Area No.3) 
will be dewatered and covered as part of site reclamation. Refer to Sheet 11 of Exhibit 21. 1. 

15) Areas which will not be restored to approximate original contour. 

Only the soil stockpile areas are expected to be restored to approximate original contour. Other 
areas within the proposed permit boundary will be graded to the contours shown on Sheets 11 and 12 
of Exhibit 21. 1. 

16) Areas in which final slopes will exceed 20 degrees. 

Sedimentation pond, slurry impoundment, and coarse coal refuse area outslopes between benches 
will exceed 20 degrees. 

17) Drainage pattern. 

Refer to the Land UselReclamation Map, Exhibit 18. 1, at the end of this module. 

18) Vegetative cover types to be established (key to seed mixture number, woody plant mixture number 
and cropping group number in 18.5) 

Refer to the Land UselReclamation Map, Exhibit 18.1, at the end of this module. Also refer to Item 
18.5 of this module. 

19) Excess spoil disposal areas. 

Refer to Sheets 11 and 12 of Exhibit 21.1, Construction Drawings for the fina/limit of coal refuse in 
Coal Refuse Disposal Areas No. 3 and NO.4. 

20) Facilities for protection or enhancement of fish and wildlife. 

Erosion and sedimentation control will enhance and protect fish and wildlife during the operation. 
Upon reclamation of the site the proposed planting plan will enhance the area for wildlife. 
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After the disposal facility is closed, the permit area will be returned to unmanaged natural habitat by 
covering the coal refuse and establishing vegetation. The reclaimed refuse area can then be accessed by 
wildlife. The areas outside the footprint of Areas 3 and 4 that were forestland will be returned to forestland 
and all other areas to unmanaged natural habitat. The proposed seed mixture is presented in the 
revegetation section below. Refer to Exhibit 18. 1, Land UselReclamation Maps. 

b) For each premining land use area in 18.3, discuss the manner in which other potential uses under 18.3(b) 
were considered in determining the selected postmining land use. I nclude consideration given to surface 
owner plans, and applicable state and local land use plans and programs. 

Because the area is rural, there is no unfulfilled demand for land that is suitable for building development. 
Therefore, that future land use was not considered. With the proposed land use, crest areas of the 
reclaimed coal refuse disposal facility could again be used for grazing cattle or lands occasionally cut for 
hay if CPCC desires to re-establish such leasing practices. 

c) Describe the measures which will be taken during the reclamation and postmining phase of operation to 
develop aquatic and terrestrial habitat. If enhancement measures are not proposed explain why 
enhancement is not practical. 

The streamlwetland mitigation plan proposed under Module 15 provides for implementation of measures that will 
develop and enhance aquatic and terrestrial habitat at the proposed mitigation sites. In addition, the vegetation plan 
proposed for the disposal area includes plants desirable for wildlife habitat. During reclamation, measures will be 
implemented to reduce erosion and sedimentation of the unnamed tributary and Enlow Fork as discussed in Module 11 
of this application. Following reclamation, haul roads not reclaimed will be inspected and maintained in accordance 
with the attached Postmining Road Maintenance Plan. 

d) Identify each building, road, impoundment or other structure which will be developed, improved, or used 
under this permit and which will remain following reclamation. Also describe its role in the postmining land 
use. 

For each impoundment that will remain, provide information to demonstrate that: the quality of 
impounded water will be suitable for the intended use; the level of water and size of impounc1ment will 
be sufficient to support the intended use; the impounded water will be safely accessible; adjacent water 
supplies will not be adversely impacted; and the impoundment will be compatible with the postmining 
land use. 

No buildings or structures will remain other than the sedimentation pond. The pond will remain as part of the 
postmining land use until such time that the rock drains discharging to it meet effluent limitations and when the 
refuse sites have been fully vegetated. The pond shall not be removed until approval is granted from the Mine 
Conservation Inspector. The pond will remain for treatment of seepage that is expected to continue for a 
period after disposal facility closure. When the seepage can be discharged without treatment, the pond will 
be eliminated. Refer to Module 13 for sedimentation pond design information. The pond will be operated 
during the post closure period in the same manner as during the active phase of disposal facility operation. 
No treatment other than sedimentation is expected to be required based on performance of the existing 
Bailey sedimentation ponds. Discharge from the pond will be conducted in accordance with discharge 
limitations. All roadways will be reclaimed prior to final abandonment excluding those used for permanent 
access and maintenance. Roads to remain for permanent access will be inspected and maintained in 
accordance with the Postmining Road Maintenance Plan presented as Attachment 1B.4.d. 

e) Indicate whether or not the proposed land use is compatible with local zoning and land use restrictions. 

No laws or ordinances regarding land use classifications or restrictions exist in Richhill and Gray Township. 
At the county level (Greene County), no laws or ordinances exist classifying land use, however, a 
countywide plan exists classifying the area as agriculture. The proposed land use of grassland accessible 
to area wildlife is compatible with the surrounding land use. Since CPCC is retuming the site to its 
premining land use, no violation with local zoning and land use restriction is expected. 

f) Provide the comments concerning proposed land uses from the legal or equitable owner of the land 
surface. 

The legal owner of land within the proposed permit boundary (CPCC) has no comment conceming the 
proposed postmining land use. 
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b. Name of plant nutrients. 
c. Guaranteed nutrient percentages. 

Fertilizer rates will be formulated from soil test results or shall be the application rate established as 
acceptable during soil stockpile seeding .. 

Lime to be used will be pulverized agricultural limestone conforming with Section 804.2(a)1 of PADOT 
Specifications. The lime rate will be formulated from soil test results or, in the absence of soil testing, a rate 
of 2 tons/acre will serve as a preferred minimum. 

b) Temporary Cover. Provide the following information for each seed mixture to be used for temporary cover: 
(Note: Key to 18.1) 

1) Seed Seed Rate of Seed Quality 
Mixture Mixture Appl. 

No. (Species) (Ibs.lacre) (Min. % Germ.) (Min. % Purity) 

A Perennial Ryegrass 40 98 98 
B Winter Wheat 180 85 98 
C Winter Rye 168 85 98 

(Aroostook Rye) 

2} Use. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

3} Method(s} of seeding. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

4) How seedbed will be prepared for planting. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

5} Type(s} of mulch to be used and rate(s} of application. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

c) Permanent Cover. Provide the following information for each seed mixture to be used for permanent cover: 
(Note: Key to Exhibit 18.1) 

1) Seed Seed 
Mixture 

(Species) 

Rate of 
Appl. 

(lbs.lacre) 
Mixture 

No. 

Level to Nearly 
Level Areas 
A 
B 
C 
D 
E 
F 
G 
H 
I 

Annual Ryegrass 20 
Chewings (red) Fescue 10 
Birdsfoot Trefoil (inoculated) 6 

Timothy 5 
Indian Grass (Rumsey) 3 

Shelter Switchgrass (purple top) 6 
Little Bluestem (Aldous or Camper) 4 

Side Oats Grama (EI-Reno) 2 
Forb-mix 2 
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Seed Quality 
(Min. % Germ.) (Min. % Purity) 

90 
85 
80 
85 
80 
80 
80 
80 
80 

Pure Live Seed 
Pure Live Seed 
Pure Live Seed 
Pure Live Seed 
Pure Live Seed 
Pure Live Seed 
Pure Live Seed 
Pure Live Seed 
Pure Live Seed 
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1) 

Slopes 
A Perennial Ryegrass 

Tall Fescue 
(Fawn or Barce) 

Switchgrass 

25 
60 

90 
85 

98 
98 B 

C 15 60 Pure Live Seed 

2) Use. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

3) Method of seeding. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

4) How seedbed will be prepared for planting. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

5) Type{s) of mulch to be used and rate{s) of application. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

d) Woody Plants. For areas that will also be planted with woody plants, provide the following: 
(Note: Key to Exhibit 18.1) 

Woody Plant Mixture No. 

A 

B 

c 

Woody Plant Species 

Deertongue 
Birdsfoot trefoil 

Weeping lovegrass 
Birdsfoot trefoil 
Sericea Lespedeza 

Weeping lovegrass 
SWitchgrass 
Birdsfoot trefoil or 
Sericea Lespedeza 

The woody species to be used with these seeding mixtures shall be: 

Black Locust 
Black Cherry 

Austrian Pine 
Norway Spruce 

Silver Maple 

No.lac. 

25lb/ac 
15/b/ac 

5lb/ac 
10lb/ac 
25lb/ac 

5lb/ac 
5lb/ac 

10lb/ac 
20lb/ac 

A single woody species may not comprise more than 50% of the total number of seedlings planted. 

2) Method of planting. 

Planting of woody species may be done either manually using planting bars (dibbles) or mattocks, or 
mechanically with commercial tree planting equipment. The standard for successful revegetation shall 
be determined by percent ground cover. A minimum of 700/0 ground cover of permanent plant species 
with not more than 1.0% of the area having less than 300/0 ground cover with no single or contiguous 
area having less than 30% ground cover exceeding 3000 square feet. Woody plants shall be 400 per 
acre except on slopes greater than 20 degrees where the minimum number of woody plants shall be 
600 per acre. 

For purposes of measuring the stocking standards for woody species, the following apply: 

1. Root crown or root sprouts over 1 foot in height shall count as one toward meeting the stocking 
requirements. When multiple stems occur, only the tallest stem will be counted. 
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2. A tree or shrub shall count as one toward meeting the stocking requirements if the tree or shrub 
has been in place at least 2 growing seasons and is alive and healthy with at least 1/3 of its 
length in live crown. 

The percent ground cover of the reclaimed area must exist a minimum of the last 2 consecutive years of 
the 5 year period after the last year of augmented seeding and fertilizing. 

3) If the area is to be planted for wildlife habitat, identify the grouping and distribution of the plants and 
the type of wildlife habitat to be created. 

Not applicable. The area is to be planted for unmanaged natural habitat. 

e) Cropland. For areas that will be planted to crops (agronomic or horticultural), identify the crops to be grown 
and the management plans to achieve the crop yield standards. (Note: Key to Exhibit 18.1) 

Not applicable. Crop planting is not proposed within this permit area. 

f) Measurement Techniques. Specify the technique to be used to evaluate the success of revegetation. If 
cropland is the proposed postmining land use, specify the technique for determining crop yields. Describe 
the remedial measures to be employed should the minimum standards of success for reclamation not be 
initially met. 

See Section 16.0 of the Technical Specifications appended to the Design Report (Module 21). 

18.6 Fish and Wildlife (Protection/Enhancement Plan) 

a) State whether or not any threatened or endangered species and/or critical habitats of these species (include 
species listed or proposed and habitats listed by the U.S. Department of the Interior under the Endangered 
Species Act of 1973) have been identified within or adjacent (within 1000 feet) to the proposed surface 
activity site. If it has, identify the species and habitat area and include within your response to (c) and (d) 
information specific to the species and habitats identified. 

There are no known threatened or endangered species within or adjacent to (within 1000 feet of) the limits 
of the proposed permit area. Refer to the PNDI search form and the responses from the Pennsylvania Fish 
and Boat Commission and the Pennsylvania Game Commission presented as Attachment 18.6. 

b) State whether or not any habitats of unusually high value (e.g., wild trout streams, wetlands, riparian areas, 
cliff/caves supporting raptors, areas offering special shelter or protection) have been identified within or 
adjacent (within 1000 feet) to the proposed surface mining activity site. If it has, identify the habitat area and 
include within your response to (c) and (d) information specific to the habitat identified. 

There are no habitats of unusually high value identified within or adjacent to (within 1000 feet of) the limits 
of the proposed permit area. Refer to the PNDI search form and the responses from the Pennsylvania Fish 
and Boat Commission and the Pennsylvania Game Commission as Attachment 18.6. 

c) Describe the measures which will be taken to avoid or minimize adverse impacts to fish and wildlife 
resources. 

The site was designed to minimize the acreage necessary to construct the proposed facilities, and the 
design incorporates erosion and sedimentation controls to minimize adverse impacts on streams and 
associated aquatic life. Erosion and sedimentation controls will be implemented before and during 
operations and during reclamation activities. The site will be well vegetated after the life of the disposal 
facility has expired. 

d) Describe the measures which will be taken to enhance fish and wildlife resources. 

The wetland/stream mitigation plan proposed in Module 15 provides for enhancement of area aquatic and 
wildlife habitat. Also, the vegetation plan proposed for the disposal facility final cover includes plants 
desirable for wildlife habitat as an enhancement measure. 

e) If no enhancement measures are identified in (d) above, explain why enhancement is not practicable. 

See item d above. 
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POSTMINING ROAD MAINTENANCE PLAN 

Pennanent site access roads and associated drainage facilities will be maintained in good working 
condition to ensure that they continue to function as designed. Through periodic inspection and 
maintenance of these facilities, associated flooding and erosion related damage to adjacent property, will 
be avoided. Erosion and subsequent sediment formation will be controlled which will minimize adverse 
impacts to air, water, or fish, wildlife and their habitat. This plan presents inspection and maintenance 
practices that will be followed for retaining permanent site access roads in good condition. 

INSPECTION 

The condition of haul roads and appurtenant structures will be inspected annually and after major storm 
events. Presented below is the inspection checklist that will be followed. 

INSPECTION CHECKLIST 
Item Condition to be Noted 

Road Surfacing • Absence of aggregate surfacing 
• Presence of erosion gullies or rills 

Roadside Ditches • Degradation/deterioration of lining 
• Presence of erosion gullies or rills 
• Sliding or slumping of the side slopes 
• Presence of excess sediment, debris, or 

other obstruction to flow 
• Presence of low spots 

Culverts • Presence of excess sediment or debris 
• Evidence of deterioration 
• Excess erosion at the ends 
• Scouring or deterioration of any outlet 

protection 

Roadside Embankment and Cut Slopes • Sliding or slumping 
• Areas of exposed soil (absence of 

vegetation) 
• Presence of erosion gullies or rills 

MAINTENANCE 

Maintenance of permanent haul roads and associated drainage facilities will be performed on an as 
needed basis as soon as practical following the periodic inspections described above. Any problems that 
may be noted during an inspection will be remedied as follows. 
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MAINTENANCE CHECKLIST 
Problem Proposed Remedy 

Roadway - Absence of aggregate surfacing Repair/replace aggregate surfacing. Re-establish 
roadway crown as needed. 

Roadway, Ditches, & Slopes - Presence of erosion Fill rills and regrade gullied slopes. 
gullies or rills 

Ditches - Degradation/deterioration of lining Replace deteriorated sections of channel lining. 

Ditches - Presence of low spots Buildup low points to establish positive drainage 
and replace lining. 

Ditches & Roadway - Sliding or slumping of Repair slide areas. Repair any breaches in ditch 
slopes side slopes. 

Ditches & Culverts - Presence of excess sediment, Remove obstructions. 
debris, or other obstruction to flow 

Culverts & Outlet Protection - Evidence of Repair or replace deteriorated structures. Replace 
deterioration eroded outlet protection with a more resistant 

material (e.g., larger rock riprap). 

Culvert - Excess erosion at the ends Repair eroded area of channel and install more 
resistant channel lining adjacent to the culvert. 

Ditches and Slopes - Areas of exposed soil Reseed, fertilize, and mulch bare areas. 
(absence of vegetation) 

2 
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Module 19: Reclamation Schedule and Cost Information 

9.1 Structure Demolition 

Complete Form 19.1 to identify and describe: each structure which will be constructed or used under this permit; 
its intended fate upon completion of operations; and the demolition costs. Demolition costs may be taken from 
Table 19A or based on actual contractor's demolition cost estimates for the structure in question. If contractor's 
estimates are used, at least 2 estimates (signed by the contractor on company letterhead) must be obtained and 
included with this module. 

(Note that Form 19.1 is intended to show a running tally of all structures which are or ever were included under the 
permit. New structures proposed under permit revisions should be added to the list. Demolished structures should 
be retained on the list along with their actual dates of demolition.) 

Refer to Form 19. 1 included at the end of this module for all structures associated with this coal refuse disposal 
facility permit application. 

19.2 Site Reclamation 

Complete Form 19.2 to identify each surface activity site which will be developed or used under this permit, its 
anticipated date of reclamation, and the estimated cost to reclaim it to the proposed postmining land use. Use 
Table 19C to calculate surface reclamation costs. 

Form 19.2 presents the maximum cost that would be incurred to reclaim the Area No. 3/4 facility during its first five 
years of development. A cost breakdown is presented as Attachment 19.2 

The maximum reclamation cost for the first five year period coincides with Stage 6 of the construction sequencing 
drawings (Drawing No. 46) presented in Exhibit 21. 1. Costs to reclaim the facility after development to this level 
were calculated in accordance with TGD 563-2504-001. Included in Attachment 19. 1 is a plan showing the Stage 
6 facility after reclamation. 

19.3 Sealing Mine Openings and Ventilation Holes 

Complete Form 19.3 to identify each mine opening and ventilation hole which will be developed or used under this 
permit, the type of seal to be used, the anticipated date of sealing and the estimated cost of sealing. Sealing costs 
may be taken from Table 19B or based on actual contractor's cost estimates for sealing the opening or ventilation 
hole in question. If contractor's estimates are used, at least 2 estimates (signed by the contractor on company 
letterhead) must be obtained and included with this module. 

(Note that Form 19.3 is intended to show a running tally of all openings and ventilation holes which are or ever 
were included under the permit. New openings and ventilation holes proposed under permit revisions should be 
added to the list. Sealed openings and ventilation holes should be retained on the list along with their actual dates 
of sealing.) 

No mine openings or ventilation holes are proposed with this permit application. 

19.4 Mine Drainage Treatment 

Provide the following information for the mine drainage treatment facilities which presently serve or are proposed 
to serve this operation. 

a) The design capacity of the treatment facilities. 

b) The current costs of operation and maintenance on an annual basis. 

c) The date of construction or last major renovation. 
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d) The capital cost of the facility in current dollars. 

(Note that these figures will not be factored into the required bond amount unless the Department determines that 
there is a potential for a postmining discharge which must be treated or managed. The regulations require that 
mine designs be planned to prevent such discharges from occurring.) 

No mine drainage treatment facilities are proposed with this permit application. 
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Table 19A 
Default Values For Calculating Structure Demolition Costs 

Wooden structures $.35 per fe of useable volume* 

Building with minimal internal supports and no $.35 per fe of useable volume* 
fixed machinery 

All other buildings and tipple structures $.70 per fe of useable volume* 

Belts and conveyors $1.00 per lineal ft. 

*Useable volume = floor area x ceiling (or rafter) height 

Table 19B 
Default Values for Calculating Sealing Costs 

Opening Type of Seal 

Boreholes Solid Concrete 1.0. 12" or less 
1.0. more than 12" 

Shaft 50' of inert fill d* is 100' or less 
(not intended to be sealed random fill to 
water-tight) surface, mounded d* is 100' to 200' 

d* is 200' to 300' 
d* exceeds 300' 

Shaft Concrete bulk-
head/plug d* is 100' or less 

(intended to be sealed and backfilled 
water-tight) material d* is 100' to 200' 

d* is 200' to 300' 

d* exceeds 300' 
Drift or slope Single bulkhead, 

water-tight, no 
hydraulic heal 
Solid concrete plug, 
water -tight, hydraulic 
head on seal 
Remotely placed water-
tight seal 
Air seal, permits 
discharge of mine water 

d* means the total depth of the shaft. 

Table 19C 
Reclamation Costs 

Revised April, 2003 

Reclamation Cost 

$1,500 
$2,000 
$9,000 

$14,000 

$19,000 
$24,000 

$16,000 

$21,000 

$27,000 

$35,000 

$5,000 

$9.000 

$10.000 

$5 .. 000 

Permit Application Type Reclamation Cost/Ac. 
Coal Refuse Disposal $1000 
Coal Preparation Plant $3000 

Bituminous Underground Mine $3000 
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FORM 19.1 Structure Demolition 

Construction Dimensions Volume Construction Demolition 
Structure Material (I-w-h) (ft.) (ft3) Date* Date* 

Coal Refuse Bin #1 steel 30x30x60 54,000 2005 (P) 2020 (P) 

Coal Refuse Bin #2 steel 30x30x60 54,000 2005 (P) 2020 (P) 

Coal Refuse Bin #3 steel 30x30x60 54,000 2005 (P) 2020 (P) 

Belt conveyor steel 11,700 linear feet N/A 2005 (P) 2020 (P) 

Slurry pipeline HOPE 6,000 linear feet N/A 2005 (P) 2020 (P) 

Maintenance Building Steel/concrete 40x80x30 96,000 2005 (P) 2020 (P) 

Structure @$0.35/C.F 

Floor @$5.80/S.F. 

Footings @ 23.28/L.F. 

Disposal @$10.45/cy. (1500cy.) 

*Indicate (P) for proposed, (A) for actual. 
**Conveyor Abandonment: $5.76/L.F. based on CPCC experience (5 times the value listed in Table 19A). 
***R.S. Means, Site Work and Landscape Cost Data, 22"d Edition, 2003 with cost breakdown shown. 
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Postmining 
Use 

(if Applicable) Demolition Cost 

N/A $37,800 

N/A $37,800 

N/A $37,800 

N/A $67,392** 

N/A $6,000 

N/A $73,422*** 
(Breakdown below) 

$33,600 

$18,560 

$ 5,587 

$15,675 
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FORM 19.2 Surface Area Reclamation 

Date Estimated Cost 
Site Acreage Date Opened* Reclaimed* of Reclamation 

Bailey Mine Complex proposed Coal 
3rd quarter 2005 (P) $4,173300 (1 st Five Years) Refuse Site --_._----

556.6 
--

2020(PJ 

* Indicate (P) for proposed, (A) for actual. 
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ATTACHMENT 19.2 
COST BREAKDOWN 

SURFACE AREA RECLAMATION 



I 

5yr-closure-cost 

Item I Units 

Mobilization/Demobilization LS 

Area No.3 
C. Refuse Backfill (From Dam & Area 4) CY 
Low Permeability Soil Material 

Placement CY 
Compaction CY 
ac Testing Ac 

Soil Cover Placement CY 
Collection Channels 

Excavation (1.9 CY/LF) LF 
High Velocity Erosion Mat (3 SY/LF) LF 

Seed and Mulch Ac 

Area No.4 
Low Permeability Soil Material 

Placement CY 
Compaction CY 
QC Testing Ac 

Soil Cover Placement CY 
Collection Channels 

Excavation (1.9 CY/LF) LF 
High Velocity Erosion Mat (3 SY/LF) LF 

Seed and Mulch Ac 

Sedimentation Pond Abandonment 
Transfer Sediment from Pond to Area 3 LS 
Channels 1 and 2 

Excavation ( 1.9 CY/LF) LF 
R-4 Rock Lining (2.6 SY/LF) LF 
Geotextile (2.6 SY/LF) LF 

Rock Drain Outlet Pipe Extension LF 
12" PVC Pipe LF 
Excavation ( 0.2 CY/LF) LF 
Bedding ( 0.12 CY/LF) LF 
Backfill ( 0.05 CY/LF) LF 

Grading CY 
Seed and Mulch Ac 
Spillway Removal LF 
E&S for Sed Pond Abandonment LS 

Haul Road Abandonment 
Regrade Haul Roads to AOG CY 
Seed and Mulch Disturbed Area Ac 

Structure Abandonment 
Regrading to Bury Exposed Decant CY 
Grout Decant Through Dam CY 

TOTAL 

Consol Pennsylvania Coal Company - Bailey Central Mine Complex 
Coal Refuse Disposal Areas No.3 and No.4 

Attachment 19.2 - Surface Area Reclamation Cost Estimate (5-Year Closure) 

Quantity Unit Cost Total Unit Cost Source 1,2 

1 $40,000 $40,000 Reference 1 

1,274,600 $1.75 $2,230,550 Contractor price for loading, hauling, placing, compacting coarse refuse at Bailey Central Mine Complex 

96,500 $1.55 $149,575 Contractor current price for loading, hauling, & placing soil anywhere within Bailey (up to 5000' haul) 
96,500 $0.80 $77,200 Means 02315-300-5620 

60 $939.00 $56,340 2x(Means 01450-500-4400, 4510,4900) + (Means 01450-500-4735, 4750,4800) 
96,500 $1.55 $149,575 Contractor current price for loading, hauling, & placing soil anywhere within Bailey (up to 5000' haul) 

Based on 100-year storm, 4' bottom, 3:1 ch. slopes, 3' depth, rock lined groin ditches already in place. 
9,400 $8.55 $80,370 Reference 1 @ $4.50/CY 
9,400 $7.20 $67,680 Reference 1 @ $2.40/SY 

60 $1,500 $90,000 Reference 1 

88,100 $1.55 $136,555 Contractor current price for loading, hauling, & placing soil anywhere within Bailey (up to 5000' haul) 
88,100 $0.80 $70,480 Means 02315-300-5620 

55 $939.00 $51,645 2x(Means 01450-500-4400, 4510, 4900) + (Means 01450-500-4735, 4750, 4800) 
88,100 $1.55 $136,555 Contractor current price for loading, hauling, & placing soil anywhere within Bailey (up to 5000' haul) 

Based on 100-year storm, 4' bottom, 3:1 ch. slopes, 3' depth, rock lined groin ditches already in place. 
4,300 $8.55 $36,765 $4.50/CY (Reference 1) 
4,300 $7.20 $30,960 $2.40/SY (Reference 1) 

55 $1,500 $82,500 Reference 1 

1 $80,000 $80,000 Actual cost to clean out existing Bailey Sediment Pond 

1050 $8.55 $8,978 $4.50/CY (Reference 1) 
1050 $53.30 $55,965 $20.50/SY (Reference 1) 
1050 $3.90 $4,095 $1.50/SY (Reference 1) 

105 $16.50 $1,733 Vendor Quote (Lee Supply) 
105 $0.90 $95 $4.50/CY (Reference 1) 
105 $3.96 $416 $33.00/CY (PADOT Bulletin 50, Construction Cost Catalog, January 2001; 0601-5403) 
105 $0.20 $21 $3.74/CY (Means 02315-120-2020 & 02315-300-7000) 

45,000 $2.35 $105,750 Unit price for loading, hauling & placing soil at Bailey plus compaction (Means 02315-300-5620) 
14 $1,500 $21,000 Reference 1 

645 $29.00 $18,705 Means 02220-875-3000 w/additional35% for oversize pipe & 02225-720-0300 
1 $14,800 $14,800 5% of Total Sed Pond Abandonment Cost (Reference 1) 

300,000 $1.60 $480,000 Means 02315-120-5420 & 02315-300-5680 
24 $1,500 $36,000 Reference 1 

6,100 $1.60 $9,760 Means 02315-120-5420 & 02315-300-5680 
310 $92 $28,520 Means 03310-220-0150 + 2003 Means 03310-700-4050 

$4,352,586 

1 "Means" refers to 2003 Site Work & Landscape Cost Data by R S Means. 
2 Reference 1 = PADEP Mining Bond Rate Guidelines for 2003, Table 1 

'sed August 2003; Aug 27, 2003 



Item Units 

Mobilization/Demobilization LS 

Area No.3 
Coarse Backfill (From Area 3 Dam) CY 
Coarse Backfill (From Area 4) CY 
Low Permeability Soil Material CY 
Soil Cover CY 
Collection Channels LF 

Seed and Mulch AC 

Area No.4 
Low Permeability Soil Material CY 
Soil Cover CY 
Collection Channels LF 

Seed and Mulch AC 

Sedimentation Pond Abandonment 
Transfer Sediment from Pond to Area 3 LS 
Channels 1 and 2 LS 
Grading CY 
Seed and Mulch AC 
Spillway Removal LS 
E&S for Sed Pond Abandonment LS 

Haul Road Abandonment 
Regrade Haul Roads to AOG CY 
Seed and Mulch Disturbed Area AC 

Structure Abandonment 
Regrading to Bury Exposed Decant CY 
Grout Decant Through Dam CY 

TOTAL 

Consol Penn nla Coal Company Revise 112003 
Bailey Ce Mine Complex 

Coal Refuse Disposal Areas No.3 and No.4 
Surface Area Reclamation Cost Estimate (5-Year Closure) 

Quantity Unit Cost Total 

1 $40,000 $40,000 From Ref. 1 

681,200 $1.75 $1,192,100 Based on current price for refuse disposal operations at Bailey 
593,400 $2.00 $1,186,800 Based on current price for refuse disposal operations at Bailey 

96,500 $2.50 $241,250 Current refuse disposal price, plus $0.50 for longer haul 
96,500 $2.50 $241,250 Current refuse disposal price, plus $0.50 for longer haul 

9,400 $3.00 $28,200 Unit prices for channel excavation & high velocity erosion mats from Ref. 1. • 
Rock lined groin ditches are already in place. 

60 $1,500 $90,000 From Ref. 1 (seed bed prep, revegetation, mulch, fertilizer) 

88,100 $2.50 $220,250 Current refuse disposal price, plus $0.50 for longer haul 
88,100 $2.50 $220,250 Current refuse disposal price, plus $0.50 for longer haul 

4,300 $3.00 $12,900 Unit prices for channel excavation & high velocity erosion mats from Ref. 1. 
Rock lined groin ditches are already in place. 

55 $1,500 $82,500 From Ref. 1 (seed bed prep, revegetation, mulch, fertilizer) 

1 $80,000 $80,000 Actual cost to clean out existing Bailey Sediment Pond 
1050 $60 $63,000 Unit prices for channel excavation, R4 rock lining, and geotextile from Ref. 1. 

45,000 $1 $45,000 Grading <500 foot push from Ref. 1 - Multiply x 2 to be conservative 
14 $1,500 $21,000 From Ref. 1 (seed bed prep, revegetation, mulch, fertilizer) 

1 $20,000 $20,000 Engineer's Estimate 
1 $11,500 $11,500 5% of Total Sed Pond Abandonment Cost, as per Ref. 1 

300,000 $1 $300,000 Grading <500 foot push from Ref. 1 - Multiply x 2 to be conservative 
24 $1,500 $36,000 From Ref. 1 (seed bed prep, revegetation, mulch, fertilizer) 

6,100 $2.50 $15,250 Same as soli cover price 
310 $84 $26,040 Means 03310-220-4100 + Means 03310-700-4050 

$4,173,290 

Reference 1 = PADEP Mining Bond Rate Guidelines for 2002, Table 1 
Current cost for coal refuse disposal includes loading, transport, placement, and compaction of material. 

5yr-closure-cost.xJs 
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Additional unstable areas were located in Coal Refuse Disposal Area No.4. Again the location and 
orientation of these unstable areas are such that they will not affect long term stability of the pile. 

More detailed discussions of dam foundation conditions and slope stability analyses are presented in the 
Design Report attached to Module 21. 

b) If there are any saturated zones or layers subject to artesian pressures beneath the proposed structure 
explain what measures will be taken to remove or drain these areas. 

A rock drain will be instal/ed beneath Coal Refuse Disposal Areas No. 3 and No. 4 at the location shown on 
Sheets 3 through 9 in the Exhibit 21 Construction Drawings. This drain will carry stream base flow under the 
facility. Springs that may be encountered at the subgrade of the downstream sections of impounding 
structures will be intercepted as needed with a spring drain constructed in accordance with Section 4.0 of 
the Technical Specifications presented in the Design Report (Module 21). Spring drains will discharge into 
the rock drain. 

c) Define the effect of subsidence from deep mining on the stability of the proposed structure. Describe what 
measures will be taken to minimize subsidence beneath the proposed area in order to ensure stability of the 
area. 

The extent of existing underground mine workings at the site is presented on the Module 6.2 Environmental 
Resource Map. Effects on dam stability are discussed in Section 4.9.6 of the Design Report, 

d) Define the effect of blasting within the proposed area or adjacent areas on the stability of the proposed 
structure. 

No blasting effects are expected since blasting either will not be permitted or will be carefully controlled by 
CPCC. Blasting will not be necessary after placement of the dam embankment materials has begun, but 
may be applicable during site preparation. Because the site is underlain by workings of the the Bailey Mine, 
CPCC intends to avoid blasting during site preparation. Section 5.0 of the Technical Specifications prohibits 
blasting unless approved by the Owner and such approval will be based on expected impacts to the dam 
foundation and underlying mine. If blasting is permitted, the Contractor will be responsible for obtaining all 
necessary permits and for complying with all regulatory requirements. Stability analyses were performed for 
seismic conditions that are similar to that which might result from blasting in areas adjacent to the proposed 
facility. Adequate factors of safety were found for these analyses. Stability analyses are presented in 
Module 21. 

e) Provide calculations showing the lowest static and seismic safety factors within and beneath the structure. 
Identify the method and any computer software which were used. Explain all assumptions which were 
made. Provide all supporting data and tests results used in the calculations. ' 

, The dams have been analyzed under conditions of steady state seepage with and without seismic loading. 
E;mbankment as well as foundation failures were analyzed. The lowest factor of safety resulting from these 
analyses were 1.5 for static cases and 1.25 for seismic cases. Results of comprehensive slope stability 
analyses for all critical slopes of the design indicate that minimum required safety factors of 1.5 for static 
condition and 1.20 for seismic condition are maintained. Consequently, cut and fill slope designs proposed 
for tt,e sedimentation pond, coarse coal refuse embankments, and earthen saddle dams are stable against 
deep-seated circular or sliding block failures under the conditions considered. 

The stability analyses performed for this facility involves numerous different cases and cannot be 
adequately represented by providing a single lowest factor of safety. Results of the analyses are tabulated 
and discussed in Section 4.9.4 of the Design Report presented in Module 21. Supporting calculations are 
provided in the Design Report as Appendix G. 

f) Describe the effects of the liner on the structure's stability. 
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1.0 OVERVIEW OF FACILITY DESIGN 

Consol Pennsylvania Coal Company (CPCC) plans to develop a new coal refuse disposal facility 
within the watershed of an unnamed tributary located east of the existing Bailey Central Mine 
Complex (Bailey) slurry impoundment. The new disposal facility will consist of a slurry 
impoundment referred to as Coal Refuse Disposal Area No. 3 and a coarse coal refuse disposal 
area referred to as Coal Refuse Disposal Area No.4. The slurry impoundment will be 
constructed within the valley of the site's main unnamed tributary. Coarse coal refuse will be 
used for dam construction. Excess coarse coal refuse will be placed in the valley of a secondary, 
contributing, tributary. Both disposal areas will receive coal refuse generated by the Bailey 
Central Mine Complex. 

Surface water will be managed by a system of channels and sedimentation control structures. 
Prior to capping, stormwater runoff above the coarse refuse dam will be directed to the disposal 
impoundment. Other stormwater runoff will be collected by channels and conveyed through a 
sedimentation control structure prior to being discharged off-site. Runoff from the downstream 
face of the main dam, a section of the final cap, and all runoff from Disposal Area No.4 will be 
directed to the site sedimentation pond. Runoff from temporary stockpile areas surrounding the 
site will pass through sediment traps before being discharged. The existing slurry impoundment 
(Coal Refuse Disposal Area No.1) will be left open and will serve as a sedimentation pond for 
portions of Disposal Area No.3. Runoff from Saddle Dam A and a section of the final cap will 
be directed to the existing Bailey slurry impoundment. 

A network of drains will be constructed to carry base stream and spring· flow under both disposal 
areas. These under drain systems will discharge into the sedimentation pond. Springs intercepted 
at the facility subgrade will be drained to a rock drain constructed along the center of the major 
valleys. A soil liner will be constructed ov~r the rocklspring drainage . system to reduce 
infiltration to the drains from above. Both disposal areas will be provided with a two-foot thick 
soi1liner having a 6-inch protective cover. Internal drains will be itistalled above the soil liner in 
both. disposal- areas. . The' discharge from these drains, which are. separate from the rock and 
spring. drains, will also discharge into the sedimentation pond. . 

.' The' expected serVice iife of the, proposed coal refuse disposal. facility 'is estimated to be 
approximately 15 yearS based on current coal. refQ.se generation' rates. Both disposal areas \viIi be 
developed in stages as shown. on the- Co~truction Sequence Drawing~.· Fin~ coal refuse ~l~ 

. .placement will begin after the Stage 1 dams are complete. Coarse coal refuse placemelJ.t w.ithin . 
embankment areas of the slurry impoundm~nt is expected to take approximately 5.0 years'to 
complete. During that time, the coarse coal refuse disposal area will be activated as needed 
dUring severe weather conditions not suitable for adequate compaction. Fine coal refuse slurry 
placement will begin after the Stage 1 dams are complete Refer to Sheet 15 of the Construction 
Drawings for a staging diagram showing an estimated schedule for the slurry impoundment. 
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1.1 Coal Refuse Disposal Area No.3 (Slurry Impoundment) 

Coarse coal refuse will be used to construct embankments within the main stream valley at the 
downstream and upstream ends (eastern and western ends) of the proposed slurry impoundment 
site to fonn the reservoir area. Three additional small earthen saddle dams will be constructed to 
raise other low areas in the ridgeline to El.1495 feet. Fine coal refuse will be placed within the 
impoundment area by water slurry techniques. Slurry will be discharged along the upstream face 
of the eastern dam (main dam). Water levels within the impoundment will be controlled by a 
decant pipe that will discharge into the sedimentation pond in conjunction with a pumping 
system which will recycle pond supernatant to the preparation plant on an as-needed basis. The 
impoundment has been designed to safely store the entire runoff from the design storm 
conditions, therefore, an emergency spillway has not been provided. 

The earth saddle dams, Dams B, C, and D, will be provided with an upstream geomembrane liner 
to prevent seepage. A contingency internal drain will be installed in each dam for safety 
purposes. Seepage through the Main Dam and Saddle Dam A will be intercepted and controlled 
by internal blanket drain systems. The main dam internal drain will outlet to the sedimentation 
pond; the Saddle Dam A internal drain will outlet to the existing Bailey slurry impoundment 
(Coal Refuse Disposal Area No.1). 

The Main Dam and Saddle Dam A will be comprised of coarse coal refuse and will be 
constructed in stages as indicated on the Construction Sequence Drawings. Expansion of the 
main dam from the initi~l stage will be accomplished following downstream construction 
practices (i.e.; expanding the dam footprint in·a direction away from the pool). 

When the fine coal refuse disposal capacity :has been exhausted, the impoundment area will be 
capped with coarse coal ref\lse. Coarse coal refuse surfaces will be covered with a two-foot "thick 
soil cover and vegetated. The lower foot of soil cover material will exhibit a penneability of 
5x 10-5 cm/sec after compaction. 

Develop~ent of the slurry ~poundment will require "majntai~ng operation of the d.ewatering 
borehole lpcated wtthin the main dam area. "Manhole sections will be. installed as needed to 

. provide access to the borehole and pump. . . . 

1.2 Coal·Refuse Disposal Area No.4 (Coarse Coal Refuse Disposal Area) 

A coarse coal refuse valley fill will be developed adjacent to and southeast of the slurry 
impoundment. This area, referred to as Coal Refuse Disposal Area No.4, will accept coarse coal 
refuse generated during weather conditions unsuitable for placement in the slurry impoundment 
embankment and after the slurry impoundment embankments are fully developed. The area will 
receive coarse coal refuse until it is needed for the final slurry impoundment capping phase. 
When conditions are unsuitable for adequate compaction, typically two months per year, coarse 
coal refuse will not be placed within 250 feet of the intermediate and final embankment 
outslopes. The site selected for disposal of unsuitable material will depend on which stage of the 
facility is being developed. 

2 
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Coal Refuse Disposal Area No. 4 will be provided with an internal drain that will intercept and 
convey infiltration. This drain will be constructed above the soil liner and will outlet to the 
sedimentation pond. 

1.3 Sedimentation Pond 

. The sedimentation pond will be constructed at the beginning of Coal Refuse Disposal facility site 
development and will be used throughout the life of the disposal facility. It will receive runoff 
from both disposal areas (i.e., slurry pond and coarse coal refuse disposal area), as well as, 
discharge from the disposal facility decant pipe, underdrain system and internal drains. epee 
plans to recycle slurry pond supernatant to the preparation plant; therefore, little flow is expected 
to be discharged through the decant pipe. The maximum contributory drainage area for the 
sedimentation pond, 455 acres, will occur during initial site preparation. When the proposed 
disposal facility is completely developed and capped, runoff from a 116-acre section ·of the slurry 
pond cap will drain to the existing Bailey slurry impoundment. 

The sedimentation pond embankment, decant system, and emergency spillway will be 
constructed to the heights and grades shown on the disposal facility Construction Drawings, and 
in accordance with the facility Technical Specifications. Erosion and sedimentation controls will 
be installed prior to construction in accordance with Section 4.8 of the disposal facility Design 
Report. 

The pond will be split into two chambers by an interior earthen dike. An upstream chamber will 
provide . initial sedimentation and will require more frequent clean-out than the larger 
dQwnstr~am chamber. A pipe culvert will hydraulically connect the two chambers. Pond levels 
will be controlled by the principal.and emergency.spillways. Under nonnal conditions, the lower 
pool level wil~ be at El. 1141.5 feet. When the water level rises above nonnal pool, water will be 
discharged automatically through the principal spillway. During extreme rainfall periods, when 
the lower pool level rises above El. 1157.5 feet, water will be discharged automatically through 
.the emergency ·spillway. 

3 
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2.0 OPERATIONS 

2.1 Site Preparation 

Initial site preparation will consist of sedimentation pond construction. The sequence of 
sedimentation pond construction is provided on Sheets 29 and 29A. Initial site preparation 
activities for Coal Refuse Disposal Area No.4 will include the following: 

• construct a small portion of the Area No.3 main dam internal drain and cutoff trench, 
• excavate and stockpile soil needed for construction of future stages of liner and final 

cover, 
• install rock and spring drains (underdrain systems), 
• install sections of liner, 
• install haul roads, 
• install collection channels, 
• construct conveyor, 
• construct maintenance facility, and 
• construct stormwater collection sump. 

Refer to the detailed construction sequence drawings for the entire life of the facility provided on 
Sheets 41 through 55 of the Construction-Drawings. 

4 



• 2.2 Fine Coal Refuse Placement 

Fine coal refuse will be placed within the impoundment area of Coal Refuse Disposal Area No.3 
by water slurry techniques. Slurry will be discharged along the upstream face of the Main Dam. 

Water that accumulates in the impoundment typically will be pumped to the existing Bailey 
slurry impoundment. The pipe decant system will drain storm water that may accumulate above 
the normal operating pool level and is not needed for plant operations to the sedimentation pond. 

Presented on Sheet 33 of the facility design drawings are details of the decant system, including 
inlet construction details and details for sealing the inlets before they are covered with fine coal 
refuse. Each inlet will be equipped with a cover which will be replaced with a trash rack and 
anti-vortex device before it is activated. This device will be removed when the inlet is sealed. 
The cover installed over the highest inlet at elevation 1464 feet will be vented to maintain 
atmospheric pressure within the pipe. The decant system will be completely installed during 
initial site preparation. 

As the slurry level rises, inlets which are no longer needed to maintain the operating pool level 
will be taken out of service. The trash rack and anti-vortex device will be removed and a 1.5-
inch thick by 36 inch square steel plate will be bolted to the flange. Silicon coating will be 
applied to the inlet and all exposed metal surfaces to provide a watertight seal and protect the 
surface from corrosion. The inlet then will be ·buried with a minimum of three feet. of compacted 
clay as indicated on Sheet 33 of the facility design drawings. 

2.3 Coarse Coal Refuse Handling and Placement 

Placement of coarse coal refuse and breaker rock will be conducted in accordance with 
applicable State and Federal regulations pertinent to coal refuse disposal facilities. Breaker rock 
will b~ bandle~ atid placed in the same general manner as coarse coal refuse except that its 
pl,acement will be limited·to non-structural embankme,nt areas. 

Coarse cpal refuse will be' transported to the disposal facility. by belt conveyor.. The cori.veyo~ 
will discharge into one of three proposed b~. . Coal refuse Will be ~auled from the bins to :the 
disposal facility by either a. scraper or off-highway truck.· Appended to Uris report are schematic 
plans showing haul roads that will be used for developing each stage of the three sites of coarse 
coal refuse placement (Main Dam and 'S~l.ddle Oam A of Coal Refuse Disposal Area No.3,' and 
Coal Refuse Disposal Area No.4). Roads available at the start of each stage are shown. Each 
plan depi'?ts. haul road sections to be covered with coal refuse during development of the stage 
represented. 

After placement at the working face, coarse coal refuse will be spread and compacted using the 
haulage equipment, a self-propelled sheepsfoot roller, and/or a smooth-wheel vibratory roller. 
The coarse coal refuse in impounding structures, the final cap of Area 3 above elevation 1495, 
and in structural areas of Area No. 4 will be spread into lifts not more than one (1) foot in 
thickness before being compacted to at least ninety-five (95) percent of the maximum dry density 
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detennined by the Standard Proctor method (ASTM D698). Coarse coal refuse placed in non
structural areas of Area 4 (as shown on the Drawings) and the final cap of Area 3 below elevation 
1495 will be spread into lifts not more than two (2) feet in thickness before being compacted to at 
least ninety (90) percent of the maximum dry density determined by the Standard Proctor method 
(ASTM D698). Special requirements for placement of the initial lift in the final cap are 
contained in Technical Specification Section 7 presented in Appendix B. 

Unsuitable coarse coal refuse is coarse coal refuse material produced during periods of inclement 
weather when acceptable placement and compaction will not be possible. Unsuitable coarse coal 
refuse and breaker rock will be placed in the area designated for their disposal. 

Suitable coarse coal refuse will be placed at a moisture content that will permit adequate 
compaction to be attained. The moisture content shall be uniform throughout the layer, and no 
compaction will be permitted when moisture conditions are such that the required density cannot 
be obtained. 

For each stage of facility development, coarse coal refuse placement will advance vertically in 
nearly horizontal layers. The disposal area will be graded toward the abutments and a channel 
will be maintained at the embankment/abutment interface. Flow from haul road channels 
draining to the work area will be diverted to the embankment/abutment interface channels with 
benns. To reduce infiltration, the surface of the refuse will be sloped and backbladed as it is 
spread. Surface material too wet to support construction equipment shall be removed to expose 
drier material prior to placement of the next refuse layer. After drying, these wet materials can 
be reused in the embankment. As the final contours of the embankment are achieved, it should 
be graded smoothly to reasonably confonn with the configuration indicated on the facility· design 
drawings. 

2.4 Final Cover and Revegetation 

,The downstream slope of the Main Dam of Coal Refuse Disposal Area No.3, the ups,tream slope 
of the Ar.ea No.3 Saddle Dam A, Coal Refuse Disposal Area No.4, and the completed surface of 
the slurry impoundment (Area No.3) coarse coal refuse cap ~ll he covered with 12 inches' of 
soil cOver overlyiQ.g'12 inches of liner soil and vegetated as' e~ly as ·practical. -Revegetation shall, , 
be in accordance with Module 18 of the Coal Refuse Disposal Permit Application. Sections .of, 
the disposal facility reaching the final cOnfiguration· and elevati,on will be covere4' with soil, 
within a 60-day period after the final grade is achieved. 

2.5 Erosion and Sedimentation Control 

Site erosion and sedimentation (E&S) will be controlled during each phase of facility 
development using a system of ditches and sedimentation control structures/devices consisting of 
a pond, runoff collection sump, sediment traps, and straw bale/silt fence barriers. 

One sedimentation pond is proposed. It will be constructed during initial site preparation and 
will remain in service throughout the life of the facility. 
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During facility operation, erosion will be controlled by collecting facility runoff in ditches when 
appropriate, by providing ditches with suitable channel lining, and by vegetating disturbed areas 
as soon as practical. Runoff from disturbed areas will be passed through the slurry 
impoundment, sedimentation pond, or a sediment trap before being discharged. Sediment traps 
will be used to control sediment in runoff from cover soil stockpile areas. Runoff from the main 
soil stockpile area to be developed in the southwest comer of the existing Bailey slurry 
impoundment will be passed through the existing Bailey sedimentation pond. 

All runoff that contacts coal refuse, except contact water from the conveyor that will cross the 
Fletcher Run watershed, will pass through the existing Bailey slurry impoundment (Coal Refuse 
Disposal Area No.1) or the proposed sedimentation pond. Runoff from the upstream face of 
Saddle Dam A and a section of the slurry impoundment cap will be directed to the existing 
Bailey slurry impoundment. Runoff from the Fletcher Run watershed conveyor crossing will be 
collected and conveyed to the runoff collection sump. This sump will have no discharge. The 
small amount of runoff that will accumulate in this sump will be automatically pumped to the 
slurry impoundment. Sediment will be removed and disposed in the coarse coal refuse disposal 
area. Sump clean-out will occur when the sediment level reaches one foot above the sump 
bottom. 

2.6 Sedimentation Pond Operation 

Operation of the sedimentation pond will be controlled by the decant system and emergency 
spillway. Under normal conditions, the normal pool level will be at El. 1141.5 feet. When the 
water level rises above normal pool, water will be discharged automatically through the principal 
spillway. During extreme rainfall periods, when the reservoir level rises above El. 1,157.5 feet, 

, water will be discharged automatically through the emergency spillway. 
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3.0 MONITORING AND REPORTING - COAL REFUSE DISPOSAL AREAS NO.3 
AND NO. 4 

3.1 Piezometers and Pond Levels 

Piezometers will be installed through the Main Dam and Saddle Dam A of Coal Refuse Disposal 
Area No.3 at locations shown on Sheets 16 and 22 of the facility design drawings to monitor the 
actual positions and shape of the phreatic surface within the embankment. The approximate time 
of installation of each piezometer and its tip elevation are tabulated on the drawings. Use of 
remote reading piezometers will allow readings to be taken from a central tenninal and will 
allow embankment construction to proceed unimpeded. Additional piezometers will be field 
located in the saturated fine coal refuse during construction of the initial lift of coarse coal refuse 
in the final cap 

Piezometers and slurry pond levels will be monitored at least every week during the active life of 
the disposal facility. The piezometers placed in the saturate fine slurry during the initial lift of 
the final cap will be monitored daily and compared to the requirements of Technical 
Specification Section 7. All data will be plotted and reviewed relative to the piezometer table 
presented on Sheet 32 of the facility design drawings. Additional monitoring will be perfonned 
during periods of heavy rain or when the level of water in the pond changes significantly. 
Should the piezometers become damaged or otherwise inoperable during disposal facility 
development, they will be repaired or replaced. 

3.2 Embankment Compaction 

Complete control of coarse coal refuse embankment compaction operations will be exercised by 
developing moisture density diagrams for the coarse coal refuse. Suitable criteria for judging the 
adequacy of compaction attained will be developed by making an adequate number of field 
density determinations (ASTM D2922), and by making check compaction tests on the refuse. 

Coarse coal refuse placement and compaction will be perfonned in accordance with this manual 
and Section 7 of the Technical Specifications presented in Appendix B of the facility design 
report. 

3.3 Survey Monitoring 

Bailey Central Mine Complex personnel will conduct annual surveys of coarse coal refuse 
embankment elevations in both ·disposal areas and slurry levels for inventory purposes and for 
monitoring proper construction control. The surveys will be conducted using aerial photographic 
methods, which is the method CPCC is currently using for survey monitoring of Disposal Areas 
No. 1 and No.2. 

3.4 Refuse Quantities 

Survey monitoring data along with production data, will be used to assess the quantity of coal 
refuse disposed in both areas. Records of the refuse quantity assessments will be maintained. 

8 
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s.o. No.: 24379-000-0000-ENG03 aker 
Subject: Consol Bailey Mine Coal Refuse Disposal Areas 3 and 4 

Pennanent Drainage Channel Calculations Sheet No. of 
Computed BY:~Mb Date: ,!z."'/ot- Checked By: __ _ Date: ---

These ~ah.; ulations present the design of the pennanent drainage channels at the Bailey Central Mine 
Complex for the New Coal Refuse Disposal Areas No.3 and No.4. Sheets 1 and 2 show the channel 
locations and drainage areas for each. 

The time of concentration and peak flows were calculated for each subarea using methods presented in 
the Soil Conservation Service TR-55, "Urban Hydrology for Small Watersheds," June 1986. 

The permanent channels were designed using the Manning's equation for open channel flow. Design 
calculations for the permanent channels are presented in this section. 

Design Criteria are provided below: 

• All channels are design for the 100-year, 24-hour storm event. (In accordance with the Pennsylvania 
Code, Chapter 90, Section 122, "Performance Standard for Coal Refuse Disposal."). The peak flow 
during temporary conditions (i.e., with bare soil) was also calculated using the 2-year storm. The 
channels were designed for the condition that produced the highest flow. 

• 100-year, 24-hour rainfall = 5.2 inches (Ref. Commonwealth of Pennsylvania Department of 
Environmental Protection Office of Water Management, "Erosion and Sediment Pollution Control 
Program Manual," March 2000.) 

• 2-year, 24-hour rainfall = 2.6 inches (Ref. Commonwealth of Pennsylvania Department of 
Environmental Protection Office of Water Management, "Erosion and Sediment Pollution Control 
Program Manual," March 2000.) 

• SCS Curve Number for bare soil in the watershed is 91. (Ref. "Urban Hydrology for Small 
Watersheds", Technical Release Number 55 (TR-55), U.S. Department of Agriculture, Soil 
Conservation Service, June 1986. Table 2-2c - Bare soil.) 

• SCS Curve Number for grass covered areas in the watershed is 70. (Ref. "Urban Hydrology for 
Small Watersheds", Technical Release Number 55 (TR-55), U.S. Department of Agriculture, Soil 
Conservation Service, June 1986. Table 2-2c - Meadow-continuous grass, protected from grazing 
and generally mowed for hay.) 

• Manning Roughness Coefficient ("n") value of 0.24 for sheet flow on grass. (Ref. TR-55. Table 3-1 
- Dense grasses). 

• Manning Roughness Coefficient ("n") value of 0.011 for sheet flow on hare soil. (Ref. TR-55. Table 
3-1 - Smooth surfaces (concrete, asphalt, gravel, or bare soil). 

• Manning Roughness Coefficient ("n") value of 0.06 for flow within the grass lined channels. 
(Estimated assuming good stand of grass with vegetation maintained at 4-9 inches). 

• Manning Roughness Coefficient e~n") value of 0.03 for flow within the fabricform lined channels. 
(Ref. Value given for filter point mat from Nicolon Armorform Design Manual) 
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Tille: 

Coal Disposal Areas NO.3 and No.4 Collection Channels 

Prepared By: 

JMB 

Channel Cross·sectlon Type: 

Type A Channel (See Sheel35) 

DraInage DesIgn 
Average 

Walorshed 
Area SIorm Curve 

Channell.D. Slope 
Number 

acres (yrs.) (%) 

A-1 12.55 100 4.70 70 
12.55 2 4.70 91 

A-2 6.26 
A-3 5.33 
A-4 1.84 
A-5 3.76 
A-6 5.57 
A-7 5.07 
A-B 3.11 
A-9 1.72 
A-10 1.31 
A-11 2.27 
A-12 5.89 
A-13 6.86 
A-14 7.87 
A-15 8.33 
A-16 1.34 
A-17 2.93 
A-18 4.65 
A-19 8.01 
A-20 6.53 
A-21 8.00 
A-22 4.53 
A-23 2.34 
A-24 1.50 
A-25 0.59 

A-26 12.97 100 1.86 70 
12.97 2 1.86 91 

A-27 2.30 
A-28 12.84 
A-29 6.56 
A-30 4.25 
A-31 7.63 

-

SlIe: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Central Mine Complex, Greene County CONSOl 

Telephone Number: Dale. 

January 2002 

Peak Channel Be( Manning's 
Channel 

Channel 
Freeboard Channel Boltom Flow Area 

DischargeQ Slope lining Coefficlent Side Slopes 
Widlh 

(speclfy 
average rocl 

efs (%) (ft.) s~e) (n) (ft) UR (sq ft) 

24 2.0 0.5 Veg.lSyn. 0.06 a 3/3 8.09 
27 2.0 0.5 Veg.lSyn. 0.06 a 3/3 8.84 

2.0 Veg.lSyn. 
2.0 Veg./Syn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 
2.0 Veg./Syn. 
2.0 Veg.lSyn. 
2.0 Veg.lSyn. 

25.0 1.0 0.50 Veg.lSyn. 0.06 0 3/3 10.82 
20.0 1.0 0.50 Veg./Syn. 0.06 0 3/3 9.15 

1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 

• 
Permil Number 

Sheellof5 

Top Flow Flow Wilh Freeboard 
Flow Deplh QAvailable 

Width Velocily Channel 
QAvallable 

Depth 
Top Channe 

Widlh 
(ft) (ft) (ft.lsec.) cfs (ft.) (fl.) cfs 

1.64 9.85 2.97 40.58 2.5 15 73.58 
1.72 10.30 3.05 40.58 2.5 15 73.58 

1.90 11.40 2.31 28.69 2.5 15 52.03 
1.75 10.48 2.18 28.69 2.5 15 52.03 



Quick TR-55 Ver.5.46 SIN: 
Executed: 12:15:20 01-22-2002 C:\projects\consol\hydro\A-l 100.TCT 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel A-I (100-Year Time of Concentration Cales.) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf' = 16.1345 

Paved Csf = 20.3282 

T = L I (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

Grass 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq. ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.2400 
100.0 
2.600 

0.0275 

0.23 

Unpaved 
365.0 

0.1792 

6.8301 

0.01 

7.32 
9.88 

0.741 
0.0200 
0.0600 

2.8755 

1085 

0.10 

= 0.23 

= 0.01 

= 0.10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.35 



Quick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDRO GRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 12:26:04 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\A-1 100 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\A-1 100.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel A-1 (IOO-Year Peak Flow Calcs.) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

12.55 

CN 

70.0 

Tc 
(hrs) 

0.40 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 I.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 12.55 acres or 0.01961 sq.mi 
Peak discharge = 24 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.35 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.40 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: A-1 100 Q Depth 

Comment: Collection Channel A-I 100 Peak Flow Depth 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3 .00 : 1 (H: V) 
3.00:1 (H:V) 
0.060 
0.0200 ft/ft 

24.00 cfs 

1.64 ft 
2 . 97 f p s <.. ~. 'S" Fi'5 - 0, to.. (<=> R~.sV 
8.09 sf 
9.85 ft 

10.39 ft 
1.32 ft 
0.0647 ft/ft 
0.58 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: A-1 100 Q W/FB 

Comment: Collection Channel A-1 100 Full Flow 

Solve For Discharge 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Depth ........... . 

Computed Results: 
Discharge ....... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3 . 00 : 1 (H: V) 
3.00:1 (H:V) 
0.060 
0.0200 ft/ft 
2.50 ft 

73.58 cfs 
3.92 fps 

18.75 sf 
15.00 ft 
15.81 ft 
2.06 ft 
0.0557 ft/ft 
0.62 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Quick TR-55 Ver.5.46 SiN: 
Executed: 12:18:58 01-22-2002 C:\projects\consol\hydro\A-1 2.TCT 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel A-1 (2-Year Time of Concentration Calcs.) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = 
n 

Flow length, L 

T = L / (3600*V) 

Bare Soil 
0.0150 

ft 200.0 
in 2.600 

ft/ft 0.0275 

hrs 0.04 

Unpaved 
ft 265.0 

ft/ft 0.1792 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

6.8301 

0.01 

8.84 
10.86 
0.814 

0.0200 
0.0600 

3.0617 

1085 

0.10 

= 0.04 

= 0.01 

= 0.10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.15 



Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 2 years 

Subarea 
Descript.ion 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 12:18:41 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\A-1 2 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\A-1 2.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel A-1 2-Yr Peak Flow (Bare Soil) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

12.55 

CN 

91.0 

Tc * Tt Precipe 
(hrs) (hrs) (in) 

Runoff Ia/p 
(in) input/used 

0.20 0.00 2.60 1.70 1.08 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 12.55 acres or 0.01961 sq.mi 
Peak discharge = 27 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.15 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.20 0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time 'from subarea outfall to composite watershed outfall point. 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: A-1 2 Peak 

Comment: Collection Channel A-2 Peak Flow (Bare Soil) 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's no .. 0 o. 
Channel Slope. 0 •• 

Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3 . 00 : 1 (H: V) 
3 . 00 : 1 (H: V) 
0.060 
0.0200 ft/ft 

27.00 cfs 

1.72 ft 
3.05 fps 
8.84 sf 

10.30 ft 
10.86 ft 
1.38 ft 
0.0637 ft/ft 
0.58 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Quick TR-SS Ver.S.46 SiN: 
Executed: 12:36:00 01-22-2002 C:\projects\consol\hydro\A-26 100.TCT 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel A-26 (100-Year Time of Concentration Cales.) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff. r n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land sloper s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area r a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

Grass 
0.2400 

ft 100.0 
in 2.600 

ft/ft 0.0575 

hrs 0.17 

Unpaved 
ft 154.6 

ft/ft 0.0592 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

3.9257 

0.01 

10.82 
12.01 
0.901 

0.0100 
0.0600 

2.3165 

1858 

0.22 

= 0.17 

0.01 

= 0.22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.41 



Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDRO GRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 12:36:22 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\A-26 100.MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\A-26 100.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel A-26 (100-Year Peak Flow Calcs.) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

12.97 

CN 

70.0 

Tc 
(hrs) 

0.40 

* Tt 
(hrs) 

0.00 

Precipe I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 1.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 12.97 acres or 0.02027 sq.mi 
Peak discharge = 25 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.41 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.40 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watersheq outfall point. 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: A-26 100 Q Depth 

Comment: Collection Channel A-26 100 Peak Flow Depth 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00:1 (H:V) 
3.00:1 (H:V) 
0.060 
0.0100 ft/ft 

25.00 cfs 

1.90 ft _ D.K-. (G2.Ir~'\ 
2 . 31 fps < 4, 5 ~ ~ 'J 

10.82 sf 
11.40 ft 
12.01 ft 

1.34 ft 
0.0644 ft/ft 
0.42 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: A-26 100 Q W/FB 

Comment: Collection Channel A-26 100 Full Flow 

Solve For Discharge 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Depth ........... . 

Computed Results: 
Discharge ....... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00:1 (H:V) 
3 .00 : 1 (H: V) 
0.060 
0.0100 ft/ft 
2.50 ft 

52.03 cfs 
2.77 fps 

18.75 sf 
15.00 ft 
15.81 ft 

1.80 ft 
0.0584 ft/ft 
0.44 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



• Quick TR-55 Ver.5.46 SiN: 
Executed: 12:40:48 01-22-2002 C:\projects\consol\hydro\A-26 2.TCT 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel A-26 2-Yr Tc Calcs. (Bare Soil) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow AJea, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

Bare Soil 

ft 
in 

ft/ft 

hrs 

0.0110 
200.0 
2.600 

0.0500 

0.03 

Unpaved 
ft 54.6 

ft/ft 0.0500 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

3.6078 

0.00 

2.42 
5.69 

0.425 
0.0100 
0.0600 

1.4044 

1858 

0.37 

0.03 

= 0.00 

= 0.37 

.. .. ., ., .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

TOTAL TIME (hrs) 0.40 



• Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 2 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 12:41:01 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\A-26 2 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\A-26 2.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel A-26 2-Yr Peak Flow Calcs. (Bare Soil) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

12.97 

CN 

91.0 

Tc 
(hrs) 

0.40 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

2.60 

Runoff Ia/p 
(in) input/used 

1.70 1.08 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 12.97 acres or 0.02027 sq.mi 
Peak discharge = 20 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.40 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

** ** 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 
** Tc & Tt are available in the hydrograph tables. 



• 
Triangular Channel Analysis & Design 

Open Channel - Uniform flow 

Worksheet Name: A-26 2 Peak Flow 

Comment: Collection Channel A-26 2 Peak (Bare Soil) 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00:1 (H:V) 
3.00:1 (H:V) 
0.060 
0.0100 ft/ft 

20.00 cfs 

1.75 ft 
2.18 fps 
9.15 sf 

10.48 ft 
11.05 ft 
1.23 ft 
0.0663 ft/ft 
0.41 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



5600·PM·MR0324 Rev. 4/2001 

Tille' 

Coal Disposal Areas No.3 and No.4 Colleclion Channels 

Prepared By: 

JMB 

Channel Cross·secUon Type: 

Type B Channel (See Sheet 35) 

Average 
Drainage Design 

Watershed Curve 
Channel 1.0. Area Stann 

Slope Number 

acres (yrs.) (%) 

B-1 58.22 100 1.20 70 
58.22 2 1.20 91 

B-2 19.79 
B-3 32.52 
8-4 29.83 
8-5 47.79 
B-6 23.93 
8-7 35.24 
8-8 27.65 
8-9 38.49 
8-10 20.62 
8-11 56.38 

~ 

~ 

Sile: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company 

Bailey Central Mine Complex. Greene Counly CONSOL 

Telephone Number: Dale: 

January 2002 

, ...... " .. :" Channel 
Peak Channel Bee Lining Mannlng'S Channel 

Freeboard Boltom Flow Area 
DischargeQ Stope (specify CoeffiCient SldeStopes 

average roc' 
Widlh 

cis (%) (ft.) size) (n) (ft) UR (sQ. ft.) 

79 1.0 0.5 Veg./Syn. 0.06 4 3/3 25.82 
82 1.0 0.5 Veg.lSyn. 0.06 4 3/3 26.55 

1.0 Veg.lSyn. 
1.0 Veg./Syn. 
1.0 Veg./Syn. 
1.0 Veg.lSyn. 
1.0 Veg./Syn. 
1.0 Veg./Syn. 
1.0 Veg.lSyn. 
1.0 Veg.lSyn. 
1.0 Veg./Syn. 
1.0 Veg.lSyn. 

Permit Number: 

Sheet 2 015 

Wilh Freeboard . Top Flow Flow 
Flow Deplh QAvallable Channel Width Velocily TopChanne QAvailabte 

Depth Width 
(ft.) (ft) (ft./sec.) cis (ft.) (R.) cis 

2.34 18.05 3.06 91.27 3 22 137.45 
2.38 18.29 3.09 91.27 3 22 137.45 



Quick TR-55 Ver.5.46 SiN: 
Executed: 12:52:50 01-22-2002 C:\projects\consol\hydro\B-1 100.TCT 

Bailey Mine Complex 
New Coal Disposal Area 

Colection Channel B-1 (IOO-Year Time of Concentration Cales.) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L I (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

Grass 
0.2400 

ft 100.0 
in 2.600 

ft/ft 0.0500 

hrs 0.18 

Unpaved 
ft 146.5 

ft/ft 0.0500 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

3.6078 

0.01 

25.82 
18.81 
1.373 

0.0100 
0.0600 

3.0672 

5181 

0.47 

= 0.18 

= 0.01 

0.47 

. . . . . . . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. 
TOTAL TIME (hrs) 0.66 

0-/33 



Quick TR-55 Version: 5.46 SIN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDRO GRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 12:45:17 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\B-1 100 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\B-1 100.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel B-1 (IOO-Year Peak Flow Calcs.) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

58.22 

eN 

70.0 

Tc 
(hrs) 

0.75 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 I.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 58.22 acres or 0.09097 sq.mi 
Peak discharge = 79 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.66 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.75 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: B-1 100 Q Depth 

Comment: Collection Channel B-1 100 Peak Flow Depth 

Solve For Depth 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 

Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

4.00 ft 
3 .00 : 1 (H: V) 
3.00:1 (H:V) 
0.060 
0.0100 ft/ft 

79.00 cfs 

2.34 ft 
3 . 06 fps ~ 'I. ~ FV~ - o. ~. (iR~'S~) 

25.82 sf 
18.05 ft 
18.81 ft 
1.58 ft 
0.0548 ft/ft 
0.45 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: B-1 100 Q W/FB 

Comment: Collection Channel B-1 100 Full Depth 

Solve For Discharge 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Depth ........... . 

Computed Results: 

Discharge ....... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

4.00 ft 
3.00:1 (H:V) 
3.00:1 (H:V) 
0.060 
0.0100 ft/ft 
3.00 ft 

137.45 cfs 
3.52 fps 

39.00 sf 
22.00 ft 
22.97 ft 
2.08 ft 
0.0508 ft/ft 
0.47 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

&-IJ6 



Quick TR-55 Ver.5.46 SiN: 
Executed: 12:57:44 01-22-2002 C:\projects\consol\hydro\B-1 2.TCT 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel B-1 2-Yr Tc Calcs. (Bare Soil) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

Bare Soil 
0.0150 

ft 100.0 
in 2.600 

ft/ft 0.0500 

hrs 0.02 

Unpaved 
ft 146.5 

ft/ft 0.0500 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

3.6078 

0.01 

13.89 
14.03 
0.990 

0.0100 
0.0600 

2.4668 

5181 

0.58 

= 0.02 

= 0.01 

= 0.58 

. . . . " .. " " " " " " . .. .. " . " '" . .. " .. '" .. " .. '" .. . '" '" .. . '" . '" " . '" .. '" .. '" '" '" .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. . . .. .. .. .. .. . . .. .. .. '" .. '" '" " . '" " " " " " .. .. " " " " .. " " " " " " " " " " '" .. '" " " " .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. 
TOTAL TIME (hrs) 0.61 

&-/31 



Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 2 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 12:57:22 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\B-1 2 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\B-1 2.HYD 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel B-1 2-Yr Peak Flow Cales. (Bare Soil) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

58.22 

CN 

91.0 

Tc 
(hrs) 

0.50 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

2.60 

Runoff Ia/p 
(in) input/used 

1.70 1.08 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 58.22 acres or 0.09097 sq.mi 
Peak discharge = 82 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.61 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.50 0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: B-1 2 Peak Flow 

Comment: Collection Channel B-1 2-Yr (Bare Soil) 

Solve For Depth 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 

Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

4.00 ft 
3.00:1 (H:V) 
3.00:1 (H:V) 
0.060 
0.0100 ft/ft 

82.00 cfs 

2.38 ft 
3.09 fps 

26.55 sf 
18.29 ft 
19.07 ft 
1.61 ft 
0.0545 ft/ft 
0.45 (flow is Subcritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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5600·PM·MR0324 Rev. 412001 

Tille: 
Coal Disposal Areas No.3 and No. 4 Collection Channels 

Prepared By: 

JMB 

Channel Cross-section Type: 

Type C Channel (See Sheel35) 

Average 
Drainage Design 

W3lershed Curve 
Channell.O. Area Storm Slope Number 

acres (yrs.) (%) 

C-1 27.14 100 3.73 70 
27.14 2 3.73 91 

C-2 7.8 
C-3 14.16 
C-4 9.74 
C-5 22.84 
C-6 4.52 
C-7 9.64 
C-8 11.31 

---- ---

e 

SlIe: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Bailey Cenlfal Mine Complex, Greene Counly CONSOL 

Telephone Number: Dale: 

January 2002 

,",lid' II.". Channel 
Peak Channel Bec lining Manning's Channel 

Freeboard Bottom Flow Area 
OlschargeQ Slope (specify Coefficient 

Widlh 
Side Slopes 

average rocl 
cis (%) (ft.) size) (n) (ft) UR (sq. fl.) 

52 5.0 0.5 Filter?nt. 0.03 0 212 5.67 
73 5.0 0.5 FillerPnt. 0.03 0 212 7.31 

5.0 FilterPnt. 
5.77 FillerPnt. 
7.35 Filter Pnt. 

9.18-39.5 Filter Pnt. 
5.0 Filler Pnt. 
5.0 FilterPnt. 

9.0-38.0 FillerPnt. 

e 

Permll Number: 

Sheet30f5 

Wllh Freeboard Top Flow Row 
Flow Depth a Available Channel Width Velocity Top Channe QAvailable 

Depth Widlh 
(ft.) (It) (ft.lsec.) cis (fl.) (fl.) cIs 

1.68 6.74 9.17 82.26 2.5 10 149.14 
1.91 7.65 9.98 82.26 2.5 10 149.14 



Quick TR-55 Ver.5.46 SiN: 
Executed: 12:58:33 01-22-2002 C:\projects\consol\hydro\C-1 100.TCT 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel C-1 100 (Time of Concentration Cales.) 
December 2001 

Te COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T = 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

grass 
0.2400 

ft 100.0 
in 2.600 

ft/ft 0.0200 

hrs 0.26 

Unpaved 
ft 368.7 

ft/ft 0.0759 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

4.4450 

0.02 

5.67 
7.53 

0.753 
0.0500 
0.0300 

9.1920 

2689 

0.08 

= 0.26 

= 0.02 

= 0.08 

. . . . . . . . . . . '" . . . . . . . . . . . . . . . . . . . . '" . . . . . . . . '" . . . . . . . . . . '" . . . . . . . . . . . . . . . . . . . . . . . . . . . . '" . . . . . . '" . . . . . . . . . . '" '" . . . . . . . . . . . '" '" . . . '" . . . . . '" '" . . . . . '" . . . . . . . . . '" . 
TOTAL TIME (hrs) 0.37 



• Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 12:58:48 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\C-1 100 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\C-1 100.HYD 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel C-1 100 (Peak Flow Cales.) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

27.14 

CN 

70.0 

Tc 
(hrs) 

0.40 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 I.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 27.14 acres or 0.04241 sq.mi 
Peak discharge = 52 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.37 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.40 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: C-l 100 Peak Flow 

Comment: Collection Channel C-l 100 Peak Flow 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0500 ft/ft 

52.00 cfs 

1.68 ft 
9.17 fps 
5.67 sf 
6.74 ft 
7.53 ft 
2.11 ft 
0.0150 ft/ft 
1.76 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: c-1 full flow 

Comment: Collection Channel C-1 Full Flow 

Solve For Discharge 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Depth ........... . 

Computed Results: 
Discharge ....... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0500 ft/ft 
2.50 ft 

149.14 cfs 
11.93 fps 
12.50 sf 
10.00 ft 
11.18 ft 

3.22 ft 
0.0130 ft/ft 
1.88 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



• Quick TR-55 Ver.5.46 SiN: 
Executed: 13:04:38 01-22-2002 C:\projects\consol\hydro\C-1 2.TCT 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel C-1 2-Yr Tc Calcs. (Bare Soil) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) ft 
Two-yr 24-hr rainfall, P2 in 
Land slope, s ft/ft 

0.8 
.007 * (n*L) 

T = 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 

hrs 

0.0110 
100.0 
2.600 

0.0200 

0.02 

Unpaved Surface (paved or unpaved)? 
Flow length, L ft 368.7 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

ft/ft 0.0759 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

4.4450 

0.02 

7.31 
8.55 

0.855 
0.0500 
0.0300 

%10.0042 

2689 

0.07 

= 0.02 

= 0.02 

= 0.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
TOTAL TIME (hrs) 0.12 

0-I VS 



• Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 2 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 13:04:50 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\C-l 2 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\C-1 2.HYD 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel C-1 2 Peak Flow Calcs. (Bare Soil) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

27.14 

CN 

91.0 

Tc * Tt 
(hrs) (hrs) 

0.10 0.00 

Precip. I 
( in) 

2.60 

Runoff Ia/p 
(in) input/used 

1.70 I.08 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 27.14 acres or 0.04241 sq.mi 
Peak discharge = 73 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.12 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.10 0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 



Triangular Channel Analysis & Design 
Open Chan~el - Uniform flow 

Worksheet Name: C-1 2 Peak Flow 

Comment: Collection Channel C-1 2-Yr Peak Flow 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0500 ft/ft 

73.00 cfs 

1.91 ft 
9.98 fps 
7.31 sf 
7.65 ft 
8.55 ft 
2.42 ft 
0.0143 ft/ft 
1.80 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

b-I'I? 
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5600·PM·MR0324 Rev. 412001 

TlUe: 

Coal Disposal Areas NO.3 and No.4 COllection Channels 

Prepared By: 

JMB 

Channel Cross-secllon Type' 

Type D Channel (See Sheet 35) 

Average 
Drainage Design 

Watershed Curve 
Channel 1.0 Area Storm 

Slope Number 

acres (yrs.) (%) 

0-1 146.2 100 4.97 70 
146.2 2 4.97 91 

0-2 99.13 
0-3 64.03 
D-4 74.12 
0-5 42.21 
0-6 116.33 
0-7 51.48 
0-8 1.21 

-- --

Site: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

company: 

Bailey central Mine COmplex, Greene County CONSOl 

Telephone Number: Dale: 

January 2002 

""a"",,' Channel 
Peak ChanneJB8( lining Manning's Channel 

Freeboard Bottom Flow Area 
DlschargeQ Slope (speclfy Coefflclent 

Width 
SldeStopes 

average roc~ 
cfs (%) (ft.) size) (n) (ft) UR (sq. ft.) 

197 11.0-39.0 1.0 FilterPnt. 0.03 3 2.5/2.5 11.99 
263 11.0-39.0 1.0 FllterPnt. 0.03 3 2.5/2.5 14.86 

8.38-36.0 FilterPnt. 
3.62-29.9 FilterPnt. 

8.65 - 21.1 FilterPnt. 
5.39 - 34.2 FilterPnt. 

23.1 FilterPnt. 
11.6 FilterPnt. 
11.6 I FilterPnt. 

-

Permi! Number: 

Sheet 4 of5 

With Freeboard Top Flow Flow 
Flow Deplh QAvailable Channel Widlh Velocily TopChanne QAvallable 

Depth Width 
(ft.) (ft) (ft.lsec.) cfs (ft.) (ftl cfs 

1.67 11.36 26.19 290.51 3 18 720.97 
1.91 12.55 28.27 290.51 3 18 720.97 

- ~~.-- ----~- ~ --



• Quick TR-5S Ver.S.46 SiN: 
Executed: 13:05:35 01-22-2002 C:\projects\consol\hydro\D-1 100.TCT 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel D-1 (100-Year Peak Flow Calcs.) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

Grass 
0.2400 

ft 100.0 
in 2.600 

ft/ft 0.0500 

hrs 0.18 

Unpaved 
ft 123.1 

ft/ft 0.0500 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

3.6078 

0.01 

25.82 
18.81 
1.373 

0.0100 
0.0600 

3.0672 

6244 

0.57 + 

11.99 
12.00 
0.999 

0.1920 
0.0300 

%21.7508 

1756 

0.02 

= 0.18 

= 0.01 

= 0.59 

. . . . . . . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
TOTAL TIME (hrs) 0.78 



• Quick TR-SS Version: S.46 SiN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-SS TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 13:0S:49 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\D-1 100 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\D-1 100.HYD 

Bailey Mine Complex 
New Disposal Area 

Collection Channel D-1 (100-Year Peak Flow Calcs.) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

146.20 

CN 

70.0 

Tc 
(hrs) 

0.7S 

* Tt 
(hrs) 

0.00 

Precipe I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 I.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 146.20 acres or 0.2284 sq.mi 
Peak discharge = 197 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.78 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.75 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: D-1 100 Peak Flow mn 

Comment: Collection Channel D-1 100 Peak Q Min. Slope 

Solve For Depth 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 

Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00 ft 
2 .50 : 1 (H: V), 
2.50:1 (H:V) 
0.030 
0.1100 ft/ft 

197.00 cfs 

1.67 ft 
16.42 fps 
11.99 sf 
11.36 ft 
12.00 ft 
2.76 ft 
0.0121 ft/ft 
2.82 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: D-1 100 Peak Flow mx 

Comment: Collection Channel D-1 100 Peak Q Max. Slope 

Solve For Depth 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 

Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00 ft 
2.50:1 (H:V) 
2.50:1 (H:V) 
0.030 
0.3900 ft/ft 

197.00 cfs 

1.24 ft 
26.19 fps 

7.52 sf 
9.18 ft 
9.65 ft 
2.76 ft 
0.0121 ft/ft 
5.10 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: D-1 100 Full Depth 

Comment: Collection Channel D-1 100 Full Depth 

Solve For Discharge 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manningls n ..... . 
Channel Slope ... . 
Depth ........... . 

Computed Results: 

Discharge ....... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00 ft 
2.50:1 (H:V) 
2.50:1 (H:V) 
0.030 
0.1100 ft/ft 
3.00 ft 

720.97 cfs 
22.89 fps 
31.50 sf 
18.00 ft 
19.16 ft 
4.97 ft 
0.0102 ft/ft 
3.05 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Quick TR-55 Ver.S.46 SiN: 
Executed: 13:07:03 01-22-2002 C:\projects\consol\hydro\D-1 2.TCT 

Bailey Mine Complex 
New Coal Disposal Area 

Collection Channel D-1 2-Yr. Peak Flow Calcs. (Bare Soil) 
December 2001 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = 
n 

Flow length, L 

T = L / (3600*V) 

Bare Soil 
0.0110 

ft 100.0 
in 2.600 

ft/ft 0.0500 

hrs 0.02 

Unpaved 
ft 123.1 

ft/ft 0.0500 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

3.6078 

0.01 

16.67 
15.28 
1.091 

0.0100 
0.0250 

6.3162 

6244 

0.27 + 

14.86 
13.29 
1.118 

0.1920 
0.0300 

%23.4447 

1757 

0.02 

= 0.02 

= 0.01 

= 0.30 

. . . . . . . . . . . . . . . . .. .. .. . .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

TOTAL TIME (hrs) 0.32 



Quick TR-55 Version: 5.46 SIN: Page 1 
Return Frequency: 2 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 13:07:11 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\D-1 2 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\D-1 2.HYD 

Bailey Mine Complex 
New Disposal Area 

Collection Channel D-1 2-Yr. Peak Flow Calcs. (Bare Soil) 
December 2001 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

146.20 

CN 

91.0 

Tc 
(hrs) 

0.30 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

2.60 

Runoff Ia/p 
(in) input/used 

1.70 1.08 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 146.20 acres or 0.2284 sq.mi 
Peak discharge = 263 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.32 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.30 0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: D-l 2 

Comment: Collection Channel D-l 2 Min. Slope 

Solve For Depth 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 

Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00 ft 
2.50:1 (H:V) 
2.50:1 (H:V) 
0.030 
0.1100 ft/ft 

263.00 cfs 

1.91 ft 
17.70 fps 
14.86 sf 
12.55 ft 
13.29 ft 

3.15 ft 
0.0117 ft/ft 
2.87 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: D-l 2 Max Slope 

Comment: Collection Channel D-1 2 Max. Slope 

Solve For Depth 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 

Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00 ft 
2.50:1 (H:V) 
2.50:1 (H:V) 
0.030 
0.3900 ft/ft 

263.00 cfs 

1.42 ft 
28.27 fps 

9.30 sf 
10.10 ft 
10.65 ft 
3.15 ft 
0.0117 ft/ft 
5.19 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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5600·PM·MR0324 Rev. 412001 

TlUe' 
Coal Disposal Areas No.3 and No.4 CollecUon Channels 

Prepared By: 

JMB 

Channel Cross-seellon Type: 
Type E Channel (See Sheel35) 

Average 
Drainage Design 

Watershed Curve 
Channell.D. Area Storm 

Slope Number 

acres (yrs) (%) 

E1 0.18 
E2 0.97 
E3 1.23 
E4 2.41 100 10.9 70 

2.41 2 10.9 91 
E5 0.75 

---- -

SHe: 

FORM 11.1A 
DIVERSION/COLLECTION DITCH DATA SHEET 

Company: 

Baney Central Mine Complex. Greene County CONSOl 

Telephone Number: Dale: 
January 2002 

......... u.e. Channel 
Peak Channel Bed Uning Manning's Channel 

Freeboard Bottom Flow Area 
DlschargeQ Slope (specify Coeffident Side Slopes 

average rnrk 
Width 

cis (%) (ft.) size) (n) (ft) UR (sq. ft.) 

2.1-40.0 FilterPnt. 
2.0-15.0 FilterPnt. 
5.0-26.3 FllterPnt. 

6.0 2.0-31.9 0.5 FllterPnt. 0.03 0 212 1.96 
6.0 2.0-31.9 0.5 FillerPnl. 0.03 0 212 1.58 

2.0-35.0 Filter Pnl. --- -_.-

Permit Number' 

Sheel50f5 

With Freeboard Top Flow Flow Flow Depth QAvallable Channel Width Velodty TOp Channel QAvailable 
Depth Width 

(ft.) (ft) (fUsec.) cfs (ft.) (fl.) cis 

0.99 3.96 11.50 6.19 1.5 6.0 24.16 
0.89 3.56 10.71 8.19 1.5 6.0 24.16 

--- - '---- ~-- --- -

• 



1 

Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

1 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 14:51:10 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\E-4 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\E-4 100.HYD 

Bailey Central Mine Complex 
New Coal Disposal Area 
Collection Channel E-4 

January 2002 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

2.41 

CN 

70.0 

Tc 
(hrs) 

0.10 

* Tt 
(hrs) 

0.00 

Precipe I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 I.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 2.41 acres or 0.00377 sq.mi 
Peak discharge = 8 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.10 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

** ** 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 
** Tc & Tt are available in the hydrograph tables. 

(P-/>1 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: E-4 100 Peak Flow ron 

Comment: Collection Channel E-4 100-Yr Peak Flow ron S 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0200 ft/ft 
8.00 cfs 

0.99 ft 
4.07 fps 
1.96 sf 
3.96 ft 
4.43 ft 
1.00 ft 
0.0192 ft/ft 
1.02 (flow is Supercritical) 

O.07S (Vd) = G .C:l7'S(4,~{)( .119) ~ G ,30' L C),$" • 

.. t. 6.~· ~~e:E8oAR'D 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



• 
Triangular Channel Analysis & Design 

Open Channel - Uniform flow 

Worksheet Name: E-4 100 Peak Flow mn 

Comment: Collection Channel E-4 100-Yr Peak Flow mx S 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2 . 00 : 1 (H: V) 
0.030 
0.3190 ft/ft 
8.00 cfs 

0.59 ft 
11.50 fps 

0.70 sf 
2.36 ft 
2.64 ft 
1.00 ft 
0.0192 ft/ft 
3.73 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods I Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: E-4 100 Full Flow 

Comment: Collection Channel E-4 100-Yr Full Flow 

Solve For Discharge 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Depth ........... . 

Computed Results: 
Discharge ....... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0200 ft/ft 
1.50 ft 

24.16 cfs 
5.37 fps 
4.50 sf 
6.00 ft 
6.71 ft 
1.55 ft 
0.0166 ft/ft 
1.09 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



• Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 2 years 

Subarea 
Description 

1 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-22-2002 14:54:05 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\E-4-2 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\E-4 2.HYD 

Bailey Central Mine Complex 
New Coal Disposal Area 

Collection Channel E-4 (2 Year - Bare Soil) 
January 2002 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

2.41 

CN 

91.0 

Tc 
(hrs) 

0.10 

* Tt 
(hrs) 

0.00 

Precipe I 
(in) 

2.60 

Runoff Ia/p 
(in) input/used 

1.70 I.08 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Total area = 2.41 acres or 0.00377 sq.mi 
Peak discharge = 6 cfs 

~ »» Computer Modifications of Input Parameters ««< 
~-----------------------------------------------------------------------------

Input Values Rounded Values Ia/p 
Subarea Tc * Tt Tc * Tt Interpolated Ia/p 

Description (hr) (hr) (hr) (hr) (Yes/No) Messages 

1 0.10 0.00 ** ** .No Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 
** Tc & Tt are available in the hydrograph tables. 

10-/&3 



• 
Triangular Channel Analysis & Design 

Open Channel - Uniform flow 

Worksheet Name: E-4 2 Peak Flow ron 

Comment: Collection Channel E-4 2-Yr Peak Flow mn S 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.0200 ft/ft 
6.00 cfs 

0.89 ft 
3.79 fps 
1.58 sf 
3.56 ft 
3.98 ft 
0.89 ft 
0.0199 ft/ft 
1.00 (flow is Critical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

~-I&f 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: E-4 2 Peak Flow mx 

Comment: Collection Channel E-4 2-Yr Peak Flow mx S 

Solve For Depth 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 
Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.030 
0.3190 ft/ft 
6.00 cfs 

0.53 ft 
10.71 fps 
0.56 sf 
2.12 ft 
2.37 ft 
0.89 ft 
0.0199 ft/ft 
3.67 (flow is Supercritical) 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

/" 
0-/~S 



aker Michael Baker Jr., Inc. 

Surface Water Conveyance Systems, 

6.4 Permanent Culverts 



S.o. No.: 24379-000-0000-ENG03 aker 
Subject: Consol Bailey Mine New Coal Refuse Disposal Area 

Pennanent Culvert Calculations Sheet No. of 
Computed By:~ Date: 1/l.tJG? Checked By: Date: 

) ------

These calculations present the design of the pennanent drainage culverts at the Bailey Central Mine 
Complex for the New Coal Refuse Disposal Areas No.3 and No.4. Sheets 1 and 2 show the culvert 
locations and drainage areas for each. 

The time of concentration and peak flows were calculated for each subarea using methods presented in 
the Soil Conservation Service TR-55, "Urban Hydrology for Small Watersheds," June 1986. 

Pennanent culverts were design using U.S. Department of Transportation, Federal Highway 
Administration, Hydraulic Design Series No.5, "Hydraulic Design of Highway Culverts." Design 
calculations for the pennanent culverts are presented in this section. Inlet control was assumed for all 
culverts. 

Design Criteria are provided below: 

• All channels are design for the 100-year, 24-hour stonn event. (In accordance with the Pennsylvania 
Code, Chapter 90, Section 122, "Perfonnance Standard for Coal Refuse Disposal.") 

• 100-year, 24-hour rainfall = 5.2 inches (Ref. Commonwealth of Pennsylvania Department of 
Environmental Protection Office of Water Management, "Erosion and Sediment Pollution Control 
Program Manual," March 2000.) 

• 2-year, 24-hour rainfall = 2.6 inches (Ref. Commonwealth of Pennsylvania Department of 
Environmental Protection Office of Water Management, "Erosion and Sediment Pollution Control 
Program Manual," March 2000.) 

• SCS Curve Number for grass covered areas in the watershed is 70. (Ref. "Urban Hydrology for 
Small Watersheds", Technical Release Number 55 (TR-55), U.S. Department of Agriculture, Soil 
Conservation Service, June 1986. Table 2-2c - Meadow-continuous grass, protected from grazing 
and generally mowed for hay.) 

• Manning Roughness Coefficient ("n") value of 0.24 for sheet flow on grass. (Ref. TR-55. Table 3-1 
- Dense grasses). 

• Manning Roughness Coefficient ("n") value of 0.06 for flow within the grass lined channels. 
(Estimated assuming good stand of grass with vegetation maintained at 4-9 inches). 

• Manning Roughness Coefficient ("n") value of 0.03 for flow within the fabricfonn lined channels. 
(Ref. Value given for filter point mat from Nicolon Armorfonn Design Manual) 



Quick TR-55 Ver.S.46 SiN: 
Executed: 16:23:24 01-02-2002 C:\projects\consol\hydro\SP CUL.TCT 

Bailey Central Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania Coal Company 
Permanent Culvert 1 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = 
n 

Flow length, L 

T = L / (3600*V) 

Grass 
0.2400 

ft 100.0 
in 2.600 

ft/ft 0.1700 

hrs 0.11 

Unpaved 
ft 555.0 

ft/ft 0.3300 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

9.2686 

0.02 

17.00 
15.00 
1.133 

0.0143 
0.0600 

3.2281 

1192 

0.10 

= 0.11 

= 0.02 

= 0.10 

. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
TOTAL TIME (hrs) 0.23 

&~(b1 



Quick TR-55 Version: 5.46 SIN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-02-2002 16:28:02 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\PC-1 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\PC-1.HYD 

Bailey Central Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania Coal Company 
Permanent Culvert 1 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

20.15 

CN 

70.0 

Tc 
(hrs) 

0.20 

* Tt 
(hrs) 

0.00 

Precip. I 
( in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 I.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 20.15 acres or 0.03148 sq.mi 
Peak discharge = 53 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.23 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.20 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 
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Quick TR-55 Ver.5.46 SiN: 
Executed: 17:18:05 01-02-2002 C:\projects\consol\hydro\PC-2.TCT 

Bailey Central Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania Coal Company 
Permanent Channel 2 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

grass 
0.2400 

ft 100.0 
in 2.600 

ft/ft 0.0200 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.26 

Unpaved 
368.7 

0.0759 

4.4450 

0.02 

5.67 
7.53 

0.753 
0.0500 
0.0300 

9.1920 

2689 

0.08 + 

15.00 
12.00 
1.250 

0.0100 
0.0600 

2.8817 

3575 

0.34 

0.26 

= 0.02 

= 0.43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.71 



Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-02-2002 17:10:57 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\PC-2 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\PC-2.HYD 

Bailey Central Mine Complex 
Coal Refuse Disposal Area's No.3 adn No.4 

CONSOL Pennsylvania Coal Company 
Permanent Culvert 2 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

93.63 

CN 

70.0 

Tc 
(hrs) 

0.75 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 1.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 93.63 acres or 0.14630 sq.mi 
Peak discharge = 126 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.71 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.75 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 
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Quick TR-55 Ver.5.46 SiN: 
Executed: 16:56:47 01-02-2002 C:\projects\consol\hydro\PC-3.TCT 

Bailey Central Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania COal Company 
Permanent Culvert 3 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T = 

0.8 
.007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

grass 
0.2400 

ft 100.0 
in 2.600 

ft/ft 0.0200 

hrs 0.26 

Unpaved 
ft 368.7 

ft/ft 0.0759 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

4.4450 

0.02 

5.67 
7.53 

0.753 
0.0500 
0.0300 

9.1920 

2689 

0.08 

= 0.26 

= 0.02 

= 0.08 

. . . . .. . .. . .. .. .. .. . . . . .. . .. . .. .. .. .. . . .. . . .. . . .. .. . .. .. .. .. .. .. . . . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. . .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

TOTAL TIME (hrs) 0.37 

• 



Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-02-2002 16:56:56 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\PC-3 .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\PC-3.HYD 

Bailey Central Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania Coal Company 
Permanent Culvert 3 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

27.14 

CN 

70.0 

Tc 
(hrs) 

0.40 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 1.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 27.14 acres or 0.04241 sq.mi 
Peak discharge = 52 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.37 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.40 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 

(0 -17Y 
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Quick TR-5S Ver.S.46 SiN: 
Executed: 16:47:31 01-02-2002 C:\projects\consol\hydro\PC-4.TCT 

Bailey Central Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania Coal Company 
Permanent Culvert 4 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r 

v = 
n 

Flow length, L 

T = L / (3600*V) 

* s 

Grass 
0.0240 

ft 100.0 
in 2.600 

ft/ft 0.0200 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.04 

Unpaved 
88.0 

0.3280 

9.2404 

0.00 

A-20 
8.09 

10.39 
0.779 

0.0200 
0.0600 

2.9724 

2811 

0.26 + 

B-9 
12.00 
13.12 
0.915 

0.0100 
0.0600 

2.3399 

3542 

0.42 

= 0.04 

= 0.00 

= 0.68 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.73 



Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-02-2002 16:47:12 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\PC-4 . MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\PC-4.HYD 

Bailey Central Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania Coal Company 
Permanent Culvert 4 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

20.62 

CN 

70.0 

Tc 
(hrs) 

0.75 

* Tt 
(hrs) 

0.00 

Precipe I 
(in) 

5.20 

Runoff Ia/p 
(in) input/used 

2.19 1.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 20.62 acres or 0.03222 sq.mi 
Peak discharge = 28 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.73 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.75 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 

6-171 
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Quick TR-55 Ver.5.46 SiN: 
Executed: 10:10:44 01-03-2002 C:\projects\consol\hydro\G CUL.TCT 

Bailey Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania Coal Company 
Permanent Culverts 5, 6, 7, and 8 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L / (3600*V) 

Grass 
0.2400 

ft 100.0 
in 2.600 

ft/ft 0.0500 

hrs 0.18 

Unpaved 
ft 123.1 

ft/ft 0.0500 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

3.6078 

0.01 

25.82 
18.81 
1.373 

0.0100 
0.0600 

3.0672 

6244 

0.57 + 

11.99 
12.00 
0.999 

0.1920 
0.0300 

%21.7508 

1756 

0.02 

0.18 

= 0.01 

= 0.59 

. . . . . . . .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

TOTAL TIME (hrs) 0.78 

0-121 



Quick TR-55 Version: 5.46 SiN: Page 1 
Return Frequency: 100 years 

Subarea 
Description 

TR-55 TABULAR HYDRO GRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 01-03-2002 10:11:56 
Watershed file: --> C:\PROJECTS\CONSOL\HYDRO\G CUL .MOP 
Hydrograph file: --> C:\PROJECTS\CONSOL\HYDRO\G CUL.HYD 

Bailey Mine Complex 
Coal Refuse Disposal Area's No.3 and No.4 

CONSOL Pennsylvania Coal Company 
Permanent Culverts No.5, 6, 7, and 8 

»» Input Parameters Used to Compute Hydrograph «« 

AREA 
(acres) 

146.20 

CN 

70.0 

Tc 
(hrs) 

0.75 

* Tt 
(hrs) 

0.00 

Precipe I 
( in) 

5.20 

Runoff 
(in) 

Ia/p 
input/used 

2.19 1.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 146.20 acres or 0.2284 sq.mi 
Peak discharge = 197 cfs 

»» Computer Modifications of Input Parameters ««< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.78 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.75 0.00 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 

G-I!;I 
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aker Michael Baker Jr., Inc. 

Surface Water Conveyance Systems 

6.5 Sedimentation Traps 



STANDARD WORKSHEET #l 
Sediment Trap Data 

PROJECT NAME: Cor-J~L l;AvEt CoAL XE.£L"lE O\~ftM'- ARQ~ I\lo. ~ AND ~).<I 
LOCATION: ~t£ENc= ~)..n:v 
PREPARED BY: JMl) DATE: ----:.l..l...l/2_\-4-J)CIIooA..:,,=--_____ _ 
CHECKED BY: DATE: _________________ _ 

TRAP NUMBER ( I 2-
DRAINAGE AREA. (5 ACRES MAX) AC ZIS 2\9 
REQUIRED CAPACITY (2000 CF/AC) CF 5cx:n S&3o 
* AVERAGE BOTTOM LENGTH (Fn $0 ~4 
* AVERAGE BOTTOM WIDTH (FT) ?.s 27 
BOTTOM ELEVATION (FT) I </Cl3.Q tc.f&7. 7 
TOP OF EMBANKMENT ELEVATION 1</0&.' 149l·2 
CREST OF SPILLWAY ELEVATION Jl/67.~ Jc.I",7 
CLEAN-OUT ELEVATION.(@ 700CF/AC) 1'iC15.7 lc..Lb~.'i 
FLOWLENGTHJWIDTH RATIO (2:1 MIN) 2: \ 2 ~ I 

EMBANKMENT SPILLWAYS 

OUTLET WIDTH (FT) 
(GREATER OF 2 x # AC OR 2 x h) 
OUTLET SIDE SLOPES (2:1 MIN.) 

Dr (RISER DIAMETER, 8" MIN.) 
Db.{BARREL DIAMETER, 6" MIN.) 
BARREL OUTLET ELEVATION (FT) 
MAX WATER SURFACE ELEVATION 
(@ 1.5 CFS/AC. DISCHARGE) 

LENGTH (6 Db) 
WIDTH (3 Db) 
RIPRAP PROTECTION. (Size) 

£).0 
L ~ , 

RISER PIPE SPILLWAYS 

OUTLET BASIN 

Fl 
Ft. 

* For Irregular shaped traps, provide stage storage data. 

&.C 
2; , 

3 
.1S_ 
9Q~ 
(f)~ 

3'"/ 
J!>30.o 

113$0 
I.'~ 't'. 0 
1~~1.7 

Z : f 

9.0 
"2 " , 

NOTE: Add data from this worksheet to worksheet #9 or #1 0 and show infonnation on plan 
drawings. 

~2134008:~LMatchr.~3,~2000d. Page. 152· . 



f· 

STANDARD WORKSHEET '" 
Sediment Trap Data 

PROJECT NAME: Cor-.lSOL e,a'L.€.Y ec.,AL &E:F\lj)e; D~P~AL A¥$A.S ...,)0 3 AND ~ cJ 
LOCATION: Gt€E~E Co\.l~,y 
PREPARED BY: ,~roh DATE: ~I 1f-.,.!Ir..:,.i.L.::/o::...J1L--_____ _ 
CHECKED BY: DATE: __________________ __ 

TRAP NUMBER :)~ \ ~~2. 5~3 S~'" Sps 
DRA!NAGE AREA (S ACRES MAX) AC S~ 2.1 Z.~ 3&9 '/·0 
REQUIRED CAPACITY (2000 CF/AC) CF ,~ ~c/oo SloCO .,~ 1'1--

*AVERAGEBOTTOMLENGTH(FO '12. 52. ~y 1',/-/ '" * AVERAGE BOTTOM WIDTH (FT) 3S" 2(, 27 3"2- 3z. 
BOTTOM ELEVATION (Fl) (}3~3 . JJ~O.3 II «IS.o \ -57.S- l \~,,& 

TOP OF EMBANKMENT ELEVATION 11'\'.3 11~S. 3 11 so.o 11 ~2.,5 1I{,5. b 
CREST OF SPILLWAY ELEVATION II~L3 'l~q·3 ,,"'.0 11,,1. 'S , I VIti· l!> 
CLEAN-OUT ELEVATION (~ 700CF/AC) JI &1:1.0 11<./2. I n'l(..~ HS',2- )llo\.~ 

FLOW LENGTHIWIDTH RATIO (2:1 MIN) 2,00 2,(:) "2.,Q '2 . (!) 'Z"Q 

EMBANKMENT SPILLWAYS 

OUTLET WIDTH (FT) 
fi,.o 8·0 (GREATER OF 2 x # AC OR 2 x h) 

OUTLET SIDE SLOPES (2:1 MIN.) 2 'f \ Z ~ \ 

RISER PIPE SPILLWAYS 

Dr (RISER DIAMETER, 8" MIN.) 2," )~'. IS " 
Db (BARREL DIAMETER, 6" MIN.) 21 II r&" 1&" 
BARREL OUTLET ELEVATION (FT) Jl3'1 UCIO 11'11. b 
MAX WATER SURFACE ELEVATION 
(@ 1.5 CFS/AC. DISCHARGE) a.S" O.S Q.S 

OUTLET BASIN 

LENGTH (6 Db) Ft 
WIDTH (3 Db) Ft. 
RIPRAP PROTECTION (Size) 

* For Irregular shaped traps, provide stage storage data. 

NOTE: Add data from this worksheet to worksheet #9 or #1 0 and show information on plan 
drawings. 
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• FIGURE 8 
Riser In flow Curves 
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HEAD IN FEET, MEASURED FROM CREST OF RISER 

The principal spillway riser should have a trash rack and an anti-vortex device. 

363-2134-008'/. March 13~ 2000 I Page 47 

\ 
_J 

,-' ~'\ 

..~ .. , .. ) 

~ \J 



• Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: SP1 

Comment: SP1 Barrel Sizing 

Solve For Full Flow Diameter 

Given Input Data: 
Slope ............ . 
Manning's n ...... . 
Discharge ........ . 

Computed Results: 
Full Flow Diameter .... . 
Full Flow Depth ....... . 

Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX @.94D ....... . 
Froude Number .... . 

0.0100 ft/ft 
0.024 
7.50 cfs 

1 . 66ft .:.. u~ z..' II 
1.66 ft 
3.45 fps 
2.17 sf 
1.03 ft 
0.0201 ft/ft 

100.00 % 
7.50 cfs 
8.07 cfs 
FULL 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



• 
Circular Channel Analysis & Design 

Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: SPI 

Comment: SP2 Barrel Sizing 

Solve For Full Flow Diameter 

Given Input Data: 
Slope ............ . 
Manning's n ...... . 
Discharge ........ . 

Computed Results: 
Full Flow Diameter .... . 
Full Flow Depth ....... . 

Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX @.94D ....... . 
Froude Number .... . 

0.0100 ft/ft 
0.024 
4.05 cfs 

1 . 3 2 ft'- . \J:>€ '& .' 
1.32 ft 
2.96 fps 
1.37 sf 
0.80 ft 
0.0214 ft/ft 

100.00 % 
4.05 cfs 
4.36 cfs 
FULL 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



• Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: SP1 

Comment: SP3 Barrel Sizing 

Solve For Full Flow Diameter 

Given Input Data: 
Slope ............ . 
Manning's n ...... . 
Discharge ........ . 

Computed Results: 
Full Flow Diameter .... . 
Full Flow Depth ....... . 

Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX @. 94D •...••.. 
Froude Number ..... 

0.0100 ft/ft 
0.024 
4.20 cfs 

1.34 ft "" v'S£ ,b" 
1.34 ft 
2.98 fps 
1.41 sf 
0.81 ft 
0.0213 ft/ft 

100.00 % 
4.20 cfs 
4.52 cfs 
FULL 

Open Channel Flow Module, Version 3.11 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



• MICHAEL BAKER JR, INC. 
-moW' Coraopolis, Pennsylvania 

412____ ~ 

BAILEY CENTRAL MINE COMPLEX 
COAL REFUSE DISPOSAL FACILfTY 

CONSOL PENNSYLVANIA COAL COMPANY 

SEDIMENT TRAP DESIGN 
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