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          September 11, 2025 

 

Division of Reclamation, Mining and Safety 

1313 Sherman Street, Room 215 

Denver, CO. 80203 

Attn: Jocelyn Carter 

 

 

Re:  Incompleteness Response to Transfer of Permit and  

Succession of Operators for Boone-Fillmore Pit, Permit No. M-1990-144 

  

 

Dear Ms. Carter,  

 

In response to your letter dated July 10, 2025, regarding our application to transfer Mineral Permit M-

1990-144 from Fremont Paving & Redi-Mix, Inc. to Oldcastle SW Group, Inc. dba United Companies. 

We appreciate your review and are working diligently to provide the remaining documentation. Please 

find below a summary for the requested items: 

 

1. Application Form: We have updated the Administrative Information section accordingly to 

reflect the officially registered address for Oldcastle SW Group, Inc. dba United Companies. This 

revised page has been included with this communication for your review. It should be noted the 

mailing address for this business entity is different and contact information will be updated 

following approvals through e-permitting.  

 

2. Legal Right of Entry: We appreciate that the previously submitted lease agreement was between 

the landowners and Fremont Paving & Redi-Mix, Inc. We have included a letter and supporting 

documents from K. Scott Voelker, Deputy General Counsel, CRH Americas Inc, as transactions 

counsel to Oldcastle SW Group, Inc. This document is meant to serve as a legal explanation 

clarifying the merger between Oldcastle SW Group, Inc. and Fremont Paving and Redi-Mix, Inc., 

and (certain affiliated business entities). As a result of the merger, all assets, rights, properties, 

leases and contractual interest of the Acquired Entities (Fremont Paving and Redi-Mix, Inc.) 

including permits, leases, and real property interests, became the assets and obligations of 

Oldcastle SW Group, Inc. by operation of law. Therefore, Oldcastle SW Group, Inc. retains the 

full right to operate under the existing lease agreements and no lease renewal is required to 

establish or maintain operational authority.  

a. As mentioned in the Incompleteness Notice, Parcel No. 98704570 is a parcel of land for 

another DRMS permit Florence South Pit M-1988-093. This property is owned by 

Preferred Materials Inc. located in Florence, CO in Fremont County. Please see 

attachment B. 

b. Attachment A:  Boone-Fillmore Parcel located in Pueblo County near Boone, CO north of 

State Highway 96 

 

3. Structure Agreements: All identified structure owners within 200 feet of the permit boundary 

have been contacted by letter delivered via United States Postal Service Certified Mail, in 
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accordance with Rule 6.4.19. Copies of the mailings were provided with the original submittal. I 

have also included scans of the returned Certified Mail return receipts for the structures listed a. 

Colorado Ditch and b. Ron Fillmore. For those structure owners that could not be reached, an 

engineering analysis was performed for each structure. This satisfies Rule 6.4.149(b). As 

discussed with the Division representatives, a table is provided with the site, structures, structure 

owners and distances are to be included for each site. These distances are consistent with site 

specific engineer evaluation provided and demonstrate that operations shall not impact the listed 

structures. 

 

4. Affidavit of Authority: An Affidavit signed by Brandon Pack, President of Oldcastle SW Group, 

Inc. dba United Companies, has been prepared and notarized for inclusion in the updated 

submission package. Additionally, as discussed, we have included documentation of Elected 

Officers who are authorized to execute agreements, contracts, documents, certificates, and other 

instruments for the purpose of conducting the Corporation’s business. Originals copies have been 

mailed to Sara Stevenson-Benn and copies of mailings and documents are included with this 

package.  

 

All original financial statements have been mailed to Sara Stevenson-Benn (Certified Mail No: 9589 

0710 5270 1124 7357 00) and copies will be provided in the submission packet. If any adjustments are 

necessary or additional clarification is required, please do not hesitate to contact us. Thank you for your 

guidance and support throughout this transition process. 

 

 

Thank you, 

 

 

 
 

Sara Weimer 

EHS 

Oldcastle SW Group, Inc.  
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STATE OF COLORADO 

         

_______________________________________________________

Permit Number: 

Operation Name:

Contact Person: 

Company Name: 

Street Address: 

City:

State: Zip:

Phone: (             ) 

Email (optional): 

Contact Person: 

Company Name: 

Street Address: 

City:

State: Zip:

Phone: (             ) 

Email (optional): 

M-1990-144
Boone-Fillmore Pit

Jodi Schreiber
Fremont Paving and Redi-Mix, Inc

839 MacKenzie Ave.
Canon City
Colorado 81212

jodi@arycorp.com

Tony Majka
Oldcastle SW Group, Inc. dba United Companies

2273 River Road
Grand Junction
CO 81505

tony.majka@unitedco.com

529-0916719

970 243-4900



Oldcastle SW Group, Inc. 
2273 River Road Grand  

Junction, CO 81505 

July 29, 2025 

Ladies and Gentlemen: 

I serve as internal transactions counsel to Oldcastle SW Group, Inc.  This letter is provided 
to clarify the structure and outcome of a transaction (the “Transaction”) whereby Oldcastle SW 
Group, Inc. (“Oldcastle”) acquired Fremont Paving and Redi-Mix, Inc., a Colorado corporation, 
and certain affiliated business entities and subsequently merged the acquired entities with and into 
Oldcastle.  

Prior to the Transaction, Fremont Paving and Redi-Mix, Inc. operated under several 
registered “doing business as” names, including (i) All Rite Paving and Redi-Mix, Inc., (ii) Ary 
Corporation, and (iii) Hard Rock Paving and Redi-Mix, as documented in the Statements of Trade 
Name filed with the Colorado Secretary of State and attached hereto as Exhibit A. 

On July 19, 2024, Oldcastle acquired 100% of the stock or equity interests (as applicable) 
in the following companies (collectively, the “Acquired Entities”): 

1. Fremont Paving and Redi-Mix, Inc., a Colorado corporation (d/b/a All Rite Paving and
Redi-Mix, Inc.; d/b/a Ary Corporation; and d/b/a Hard Rock Paving and Redi-Mix)

2. A&S Construction Co., a Colorado corporation
3. Ary Brothers Trucking, Inc., a Colorado corporation
4. Crane Services of Colorado, Inc., a Colorado corporation
5. Pueblo East Phase III LLC, a Colorado limited liability company
6. Hwy 47 Investment LLC, a Colorado limited liability company

The Stock Power transfer documents and the Membership Interest Assignment documents
for the Acquired Entities reflecting the transfer of the equity of the applicable corporation or 
limited liability company of each are attached hereto as Exhibit B and Exhibit C, respectively. 

Subsequently, pursuant to the Statement of Merger filed and stamped by the Colorado 
Secretary of State on July 22, 2024 (attached hereto as Exhibit D), each of the Acquired Entities 
merged with and into Oldcastle. As a result of the merger, all assets, rights, properties, and 
contractual interests of the Acquired Entities, including permits, leases, and real property interests, 
became the assets and obligations of Oldcastle by operation of law. 



We hope this letter clarifies the steps involved in the Transaction and satisfies your 
requests. Should you have any questions or if there is further information we can provide, please 
do not hesitate to contact us.  

 

      Sincerely, 

 

K. Scott Voelker 
Deputy General Counsel 
CRH Americas, Inc. 

   

      

 

  



EXHIBIT A 

STATEMENTS OF TRADE NAME 

See attached 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CORRECT_TDNM_NAME Page 1 of 2 Rev. 12/01/2012 

Document must be filed electronically.      

Paper documents are not accepted. 

Fees & forms are subject to change. 

For more information or to print copies  

of filed documents, visit www.sos.state.co.us.  

 
ABOVE SPACE FOR OFFICE USE ONLY 

 

Statement of Correction of Trade Name Information  

Correcting the Trade Name  
filed pursuant to § 7-90-305 of the Colorado Revised Statutes (C.R.S.) 

 

1. The entity ID number, if applicable, the trade name ID number, and the name of the person transacting  

      business or conducting activities under the trade name are 

 

        Entity ID number   __________________________ 
        (if applicable)    (Colorado Secretary of State ID number) 
 

        Trade name ID number  __________________________ 
(Colorado Secretary of State ID number) 

 

         Name    ______________________________________________________. 

 

2. The document number of the document that is corrected and the trade name as stated in the statement of  

      trade name are 

   

         Document number   __________________________ 

 

         Trade name    ______________________________________________________. 

 

3. The statement of the trade name in the document identified above is incorrect.  

 

4. Such trade name, as corrected, is 

      ______________________________________________________________________________________. 

 

5. (If applicable, adopt the following statement by marking the box and include an attachment.) 

 

      This document contains additional information as provided by law. 

  

Notice: 

Causing this document to be delivered to the Secretary of State for filing shall constitute the affirmation or 

acknowledgment of each individual causing such delivery, under penalties of perjury, that such document is 

such individual's act and deed, or that such individual in good faith believes such document is the act and deed 

of the person on whose behalf such individual is causing such document to be delivered for filing, taken in 

conformity with the requirements of part 3 of article 90 of title 7, C.R.S. and, if applicable, the constituent 

documents and the organic statutes, and that such individual in good faith believes the facts stated in such 

document are true and such document complies with the requirements of that Part, the constituent documents, 

and the organic statutes. 

 

This perjury notice applies to each individual who causes this document to be delivered to the Secretary of 

State, whether or not such individual is identified in this document as one who has caused it to be delivered. 

 
 

 

19871465104

20191179338

FREMONT PAVING AND REDI-MIX, INC.

20191179338

All Rite Paving and Redi-Mix

All Rite Paving and Redi-Mix, Inc.

Colorado Secretary of State
Date and Time: 04/19/2019 09:48 AM
ID Number: 20191179338

Document number: 20191330622
Amount Paid: $10.00
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6.  The true name and mailing address of the individual causing this document to be delivered for filing are 

  

____________________ ______________ ______________ _____ 
          (Last)              (First)             (Middle)      (Suffix) 

     ______________________________________________________ 
          (Street number and name or Post Office Box information) 

______________________________________________________ 
 

__________________________   ____    ____________________ 
                          (City)                     (State)            (Zip/Postal Code) 

_______________________   ______________. 
          (Province – if applicable)              (Country – if not US) 

 
                (If applicable, adopt the following statement by marking the box and include an attachment.) 

        This document contains the true name and mailing address of one or more additional individuals  

             causing the document to be delivered for filing. 

 

Disclaimer: 

This form/cover sheet, and any related instructions, are not intended to provide legal, business or tax advice, 

and are furnished without representation or warranty.  While this form/cover sheet is believed to satisfy 

minimum legal requirements as of its revision date, compliance with applicable law, as the same may be 

amended from time to time, remains the responsibility of the user of this form/cover sheet.  Questions should 

be addressed to the user’s legal, business or tax advisor(s). 

 

Ranson Richard Paul

1040 Hunters Ridge Dr

Colorado Springs CO 80919

United States
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Document must be filed electronically.      

Paper documents are not accepted. 

Fees & forms are subject to change. 

For more information or to print copies  

of filed documents, visit www.sos.state.co.us.  

 
ABOVE SPACE FOR OFFICE USE ONLY 

 

Statement of Trade Name of a Reporting Entity 
filed pursuant to §7-71-103 and §7-71-107 of the Colorado Revised Statutes (C.R.S) 

 

1.  For the reporting entity delivering this statement, its ID number, true name, form of entity and the  

     jurisdiction under the law of which it is formed are 

 

 ID Number   _________________________ 
      (Colorado Secretary of State ID number) 
 

  True name   ______________________________________________________ 

        

 Form of entity   ______________________________________________________ 

 

  Jurisdiction   ______________________________________________________. 

 

2.  The trade name under which such entity transacts business or conducts activities or contemplates    

     transacting business or conducting activities in this state is       

    

     ______________________________________________________________________________________. 

 

3.  A brief description of the kind of business transacted or activities conducted or contemplated to be  

     transacted or conducted in this state under such trade name is 

 

     ______________________________________________________________________________________. 
 

4.  (If the following statement applies, adopt the statement by marking the box and include an attachment.)  

 

       This document contains additional information as provided by law. 
 

5.  (Caution:  Leave blank if the document does not have a delayed effective date.  Stating a delayed effective date has  

       significant legal consequences.  Read instructions before entering a date.) 

 
      (If the following statement applies, adopt the statement by entering a date and, if applicable, time using the required format.) 

      The delayed effective date and, if applicable, time of this document are ____________________________.        
                          (mm/dd/yyyy hour:minute am/pm) 

 

Notice: 

Causing this document to be delivered to the Secretary of State for filing shall constitute the affirmation or 

acknowledgment of each individual causing such delivery, under penalties of perjury, that such document is 

such individual's act and deed, or that such individual in good faith believes such document is the act and deed 

of the person on whose behalf such individual is causing such document to be delivered for filing, taken in 

conformity with the requirements of part 3 of article 90 of title 7, C.R.S. and, if applicable, the constituent 

documents and the organic statutes, and that such individual in good faith believes the facts stated in such 

document are true and such document complies with the requirements of that Part, the constituent documents, 

and the organic statutes. 

 
This perjury notice applies to each individual who causes this document to be delivered to the Secretary of 

State, whether or not such individual is identified in this document as one who has caused it to be delivered. 

 

 

19871465104

FREMONT PAVING AND REDI-MIX, INC.

Corporation

Colorado

All Rite Paving and Redi-Mix

aggregate material, concrete paving

Colorado Secretary of State
Date and Time: 02/27/2019 09:27 AM
ID Number: 20191179338

Document number: 20191179338
Amount Paid: $20.00
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6.  The true name and mailing address of the individual causing this document to be delivered for filing are 

  

____________________ ______________ ______________ _____ 
          (Last)              (First)             (Middle)      (Suffix) 

     ______________________________________________________ 
          (Street number and name or Post Office Box information) 

______________________________________________________ 
 

__________________________   ____    ____________________ 
                          (City)                     (State)            (Postal/Zip Code) 

_______________________   ______________. 
          (Province – if applicable)              (Country – if not US) 

 

 

                (If the following statement applies, adopt the statement by marking the box and include an attachment.) 

       This document contains the true name and mailing address of one or more additional individuals  

            causing the document to be delivered for filing. 
 

Disclaimer: 

This form/cover sheet, and any related instructions, are not intended to provide legal, business or tax advice, 

and are furnished without representation or warranty.  While this form/cover sheet is believed to satisfy 

minimum legal requirements as of its revision date, compliance with applicable law, as the same may be 

amended from time to time, remains the responsibility of the user of this form/cover sheet.  Questions should 

be addressed to the user’s legal, business or tax advisor(s). 

 

 
 

 

Ranson Richard Paul

1040 Hunters Ridge Dr

Colorado Springs CO 80919

United States
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Document must be filed electronically.      

Paper documents are not accepted. 

Fees & forms are subject to change. 

For more information or to print copies  

of filed documents, visit www.sos.state.co.us.  

 
ABOVE SPACE FOR OFFICE USE ONLY 

 

Statement of Trade Name of a Reporting Entity 
filed pursuant to §7-71-103 and §7-71-107 of the Colorado Revised Statutes (C.R.S) 

 

1.  For the reporting entity delivering this statement, its ID number, true name, form of entity and the  

     jurisdiction under the law of which it is formed are 

 

 ID Number   _________________________ 
      (Colorado Secretary of State ID number) 
 

  True name   ______________________________________________________ 

        

 Form of entity   ______________________________________________________ 

 

  Jurisdiction   ______________________________________________________. 

 

2.  The trade name under which such entity transacts business or conducts activities or contemplates    

     transacting business or conducting activities in this state is       

    

     ______________________________________________________________________________________. 

 

3.  A brief description of the kind of business transacted or activities conducted or contemplated to be  

     transacted or conducted in this state under such trade name is 

 

     ______________________________________________________________________________________. 
 

4.  (If the following statement applies, adopt the statement by marking the box and include an attachment.)  

 

       This document contains additional information as provided by law. 
 

5.  (Caution:  Leave blank if the document does not have a delayed effective date.  Stating a delayed effective date has  

       significant legal consequences.  Read instructions before entering a date.) 

 
      (If the following statement applies, adopt the statement by entering a date and, if applicable, time using the required format.) 

      The delayed effective date and, if applicable, time of this document are ____________________________.        
                          (mm/dd/yyyy hour:minute am/pm) 

 

Notice: 

Causing this document to be delivered to the Secretary of State for filing shall constitute the affirmation or 

acknowledgment of each individual causing such delivery, under penalties of perjury, that such document is 

such individual's act and deed, or that such individual in good faith believes such document is the act and deed 

of the person on whose behalf such individual is causing such document to be delivered for filing, taken in 

conformity with the requirements of part 3 of article 90 of title 7, C.R.S. and, if applicable, the constituent 

documents and the organic statutes, and that such individual in good faith believes the facts stated in such 

document are true and such document complies with the requirements of that Part, the constituent documents, 

and the organic statutes. 

 
This perjury notice applies to each individual who causes this document to be delivered to the Secretary of 

State, whether or not such individual is identified in this document as one who has caused it to be delivered. 

 

 

19871465104

FREMONT PAVING AND REDI-MIX, INC.

Corporation

Colorado

Ary Corporation

Heavy civil construction

Colorado Secretary of State
Date and Time: 05/03/2019 03:13 PM
ID Number: 20191386394

Document number: 20191386394
Amount Paid: $20.00
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6.  The true name and mailing address of the individual causing this document to be delivered for filing are 

  

____________________ ______________ ______________ _____ 
          (Last)              (First)             (Middle)      (Suffix) 

     ______________________________________________________ 
          (Street number and name or Post Office Box information) 

______________________________________________________ 
 

__________________________   ____    ____________________ 
                          (City)                     (State)            (Postal/Zip Code) 

_______________________   ______________. 
          (Province – if applicable)              (Country – if not US) 

 

 

                (If the following statement applies, adopt the statement by marking the box and include an attachment.) 

       This document contains the true name and mailing address of one or more additional individuals  

            causing the document to be delivered for filing. 
 

Disclaimer: 

This form/cover sheet, and any related instructions, are not intended to provide legal, business or tax advice, 

and are furnished without representation or warranty.  While this form/cover sheet is believed to satisfy 

minimum legal requirements as of its revision date, compliance with applicable law, as the same may be 

amended from time to time, remains the responsibility of the user of this form/cover sheet.  Questions should 

be addressed to the user’s legal, business or tax advisor(s). 

 

 
 

 

Ary Joshua Paul

839 MacKenzie Ave

Canon City CO 81212

United States
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Document must be filed electronically.      

Paper documents are not accepted. 

Fees & forms are subject to change. 

For more information or to print copies  

of filed documents, visit www.sos.state.co.us.  

 
ABOVE SPACE FOR OFFICE USE ONLY 

 

Statement of Trade Name of a Reporting Entity 
filed pursuant to §7-71-103 and §7-71-107 of the Colorado Revised Statutes (C.R.S) 

 

1.  For the reporting entity delivering this statement, its ID number, true name, form of entity and the  

     jurisdiction under the law of which it is formed are 

 

 ID Number   _________________________ 
      (Colorado Secretary of State ID number) 
 

  True name   ______________________________________________________ 

        

 Form of entity   ______________________________________________________ 

 

  Jurisdiction   ______________________________________________________. 

 

2.  The trade name under which such entity transacts business or conducts activities or contemplates    

     transacting business or conducting activities in this state is       

    

     ______________________________________________________________________________________. 

 

3.  A brief description of the kind of business transacted or activities conducted or contemplated to be  

     transacted or conducted in this state under such trade name is 

 

     ______________________________________________________________________________________. 
 

4.  (If the following statement applies, adopt the statement by marking the box and include an attachment.)  

 

       This document contains additional information as provided by law. 
 

5.  (Caution:  Leave blank if the document does not have a delayed effective date.  Stating a delayed effective date has  

       significant legal consequences.  Read instructions before entering a date.) 

 
      (If the following statement applies, adopt the statement by entering a date and, if applicable, time using the required format.) 

      The delayed effective date and, if applicable, time of this document are ____________________________.        
                          (mm/dd/yyyy hour:minute am/pm) 

 

Notice: 

Causing this document to be delivered to the Secretary of State for filing shall constitute the affirmation or 

acknowledgment of each individual causing such delivery, under penalties of perjury, that such document is 

such individual's act and deed, or that such individual in good faith believes such document is the act and deed 

of the person on whose behalf such individual is causing such document to be delivered for filing, taken in 

conformity with the requirements of part 3 of article 90 of title 7, C.R.S. and, if applicable, the constituent 

documents and the organic statutes, and that such individual in good faith believes the facts stated in such 

document are true and such document complies with the requirements of that Part, the constituent documents, 

and the organic statutes. 

 
This perjury notice applies to each individual who causes this document to be delivered to the Secretary of 

State, whether or not such individual is identified in this document as one who has caused it to be delivered. 

 

 

19871465104

FREMONT PAVING AND REDI-MIX, INC.

Corporation

Colorado

Hard Rock Paving and Redi-Mix

aggregate material, concrete paving

Colorado Secretary of State
Date and Time: 02/27/2019 09:07 AM
ID Number: 20191179198

Document number: 20191179198
Amount Paid: $20.00
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6.  The true name and mailing address of the individual causing this document to be delivered for filing are 

  

____________________ ______________ ______________ _____ 
          (Last)              (First)             (Middle)      (Suffix) 

     ______________________________________________________ 
          (Street number and name or Post Office Box information) 

______________________________________________________ 
 

__________________________   ____    ____________________ 
                          (City)                     (State)            (Postal/Zip Code) 

_______________________   ______________. 
          (Province – if applicable)              (Country – if not US) 

 

 

                (If the following statement applies, adopt the statement by marking the box and include an attachment.) 

       This document contains the true name and mailing address of one or more additional individuals  

            causing the document to be delivered for filing. 
 

Disclaimer: 

This form/cover sheet, and any related instructions, are not intended to provide legal, business or tax advice, 

and are furnished without representation or warranty.  While this form/cover sheet is believed to satisfy 

minimum legal requirements as of its revision date, compliance with applicable law, as the same may be 

amended from time to time, remains the responsibility of the user of this form/cover sheet.  Questions should 

be addressed to the user’s legal, business or tax advisor(s). 

 

 
 

 

Ranson Richard Paul

1040 Hunters Ridge Dr

Colorado Springs CO 80919

United States



EXHIBIT B 

STOCK POWER  

TRANSFER DOCUMENTS 

See attached 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 























EXHIBIT C 

MEMBERSHIP INTEREST ASSIGNMENTS 

See attached 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MEMBERSHIP INTEREST ASSIGNMENT 
 

July 19, 2024 
  

FOR VALUE RECEIVED, the Members identified on Exhibit A hereby irrevocably 
assign and transfer unto Oldcastle SW Group, Inc., a Colorado corporation (“Purchaser”), their 
respective ownership, identified in Exhibit A, totaling a transfer of 100% of the membership 
interest in Hwy 47 Investment, LLC, a Colorado limited liability company (the “Company”), 
together with all rights and benefits appurtenant thereto (collectively, the “Interests”).  The 
undersigned hereby irrevocably constitute and appoint any authorized officer of Purchaser as 
attorney-in-fact to transfer the Interests on the books of the Company with full power and 
substitution in the premises. 
 

[Signature Page Follows] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 





[Exhibit A to Membership Interest Assignment – Hwy 47] 

EXHIBIT A 
 (Membership) 

 
 

Member Interest Transferred 
John Paul Ary 10% 

JC Ary Properties, LLC 22.5% 
CS Rose Properties, LLC 22.5% 

N&S Properties, LLC 22.5% 
Elizabeth Ary (Czarnecki) 22.5% 

 



  

MEMBERSHIP INTEREST ASSIGNMENT 
 

July 19, 2024 
  

FOR VALUE RECEIVED, the undersigned hereby irrevocably assigns and transfers unto 
Oldcastle SW Group, Inc., a Colorado corporation (“Purchaser”), a 100% membership interest in 
Pueblo East Phase III, LLC, a Colorado limited liability company (the “Company”), together with 
all rights and benefits appurtenant thereto (the “Interest”).  The undersigned hereby irrevocably 
constitutes and appoints any authorized officer of Purchaser as attorney-in-fact to transfer the 
Interest on the books of the Company with full power and substitution in the premises. 
 

[Signature Page Follows] 
 

 
 
 
 
 





EXHIBIT D 

STATEMENT OF MERGER 

See attached 

 

 

 



















Boone-Fillmore Pit 

Structure Structure Owner Distance (ft) 

Fences, Underground Pip Structure, Silage Pit Ron Fillmore 63 

Water Ditch Colorado Ditch 25 

All structure distances are measured from the permit boundary. The following slope stability exhibit shows 
that no structures near the permit boundary are at risk.



Boone-Fillmore Pit 
January 2025 

GS-1 

 
 

RULE 6.5: GEOTECHNICAL STABILITY EXHIBIT 
There are no known geologic hazards on the proposed site. Based on a slope stability analysis, 
buildings or other structures within 200’ of the Boone-Filmore Pit affected area will not be 
affected by mining excavation. Sufficient buffers will be maintained between the slope crest and 
the permit and property boundary. A standard slope was analyzed for stability as it is a good 
example of the nearest structures: the property fence and the Colorado Ditch.  

A comprehensive slope stability analysis evaluates the potential for soil mass movement by 
assessing the equilibrium between destabilizing and resisting forces within an earthen slope. 
The analysis incorporates multiple geotechnical parameters including slope geometry, soil 
properties, groundwater conditions, and external loading conditions. Engineers calculate a 
Factor of Safety (FOS) by comparing the available shear strength of the soil to the minimum 
shear strength required for equilibrium along potential failure surfaces. This calculation 
considers both effective stress parameters (internal friction angle and cohesion) and pore water 
pressure effects. 

The material properties are derived from Table 2.5 in the SME Mining Reference Handbook1, as 
there is no site-specific strength data of the material available. Therefore, all materials are 
matched to a classification from this table that best matches the materials in terms of 
description. The native alluvial material is best classified as sand and gravel with a mixed grain 
size. A layer of soil and sand lies atop the sand and gravel deposit. This material is best 
described as loose sand, mixed grain size. A summary of the material properties can be seen in 
Table GS-1. 

Table GS-1. Material Properties 

Material Unit Weight (lbs/ft) Cohesion Friction Angle 

Sand and gravel, mixed grain 
size 

110 0 45 

Loose sand, mixed grain size 99 0 34 

Slope stability analysis was conducted for two conditions: Active Mining Slopes and Reclaimed 
Slopes. Each condition was analyzed using Bishop’s Method of Slices in GALENA software. 

1. Active Mining Slopes 
The active mining slope is assumed to be roughly 1H:1V for the purposes of analysis, 
extrapolated from the approved mining plan map (M-1990-144, Map C-2). A GALENA analysis 
of this slope condition was conducted, and the results are attached in Appendix GS-1. A 1H:1V 

 

1 Original source: Hoek and Bray 1977 
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slope in sand and gravel has a safety factor of <1.5, the minimum required. Therefore, the slope 
stability analysis was iterated until a 1.5 FOS failure circle was found, in order to identify the 
extent of slope failure and its proximity to offsite structures. Figure GS-1 shows the distance 
between the 1.5 FOS failure and the property fence, the Colorado Ditch, and the ditch’s access 
road.   

 

Figure GS-1. Mining Slope with 1.5 FOS Failure Circle 

The nearest any potential failure, according to CDRMS criteria, comes to offsite critical 
structures such as the Colorado Ditch, is roughly 70-ft. Said failure slope is completely 
contained within the property and site fence. The buffers from offsite critical structures listed 
Map C-2 of the reclamation permit are sufficient to protect said structures from potential slope 
failures at the Boone-Fillmore Pit.    

2. Reclamation Slopes 
A reclaimed slope of 3H:1V was analyzed in GALENA software to determine the lowest FOS 
value of the final slope. The results are listed in Table GS-2. GALENA data tables and analysis 
result figures are attached as Appendix GS-1.  
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Figure GS-2. Locations of Slope Stability Analysis from Map F-1 

Slope Analyzed in 
GALENA. See Figure GS-1 
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Table GS-2. Factors of Safety for Slope Stability 

Slope Condition Lowest Factor of 
Safety (static) 

Lowest Factor of Safety 
(seismic) 

Nearest Structure and 
Distance 

*Active Mining FOS = 1.5 1.50 1.34 Property fence (~13 ft) 

Final Reclamation 2.75 2.34 Property fence (~20 ft) 

2. Conclusion 
The Active Mining Slope failure circle at an FOS > 1.5 is within the property and permit area of 
the Boone-Fillmore Pit. This failure circle does not reach any offsite structures. The Final 
Reclamation slope has a minimum factor of safety greater than 1.5 for static conditions. This 
Factor of Safety is greater than the CDRMS minimum for critical structure of 1.5. The seismic 
condition analysis is similarly above the CDRMS minimums for critical structures. Both 
Reclamation Slopes failure circles are within the reclaimed slope, and do not reach any 
structures offsite. 

The slope stability analysis in this permit has been prepared according to appropriate 
engineering standards and practices.  
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APPENDIX GS-1  GALENA INFORMATION 
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GALENA 7.1 Analysis Results            Version: 7.10.1.04            Licensee: Greg Lewicki and Associates 
——————————————————————————————————————————————————
——————————————————————————————————————————————————
———————————————————————————————— 
  Project: Boone-Fillmore Pit 
     File: E:\Work\GLA Dropbox\Ben Langenfeld\United Companies\Boone Fillmore\Slope Stability\Boone-
Fillmore Slope Stability.gmf 
Processed: 10 Jan 2025  08:00:25 
——————————————————————————————————————————————————
——————————————————————————————————————————————————
———————————————————————————————— 
 
DATA: Analysis  1 - Mining Condition 
 
Material Properties (4 materials) 
------------------- 
Material:  1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   45.0     110.00    Auto 
Material:  2 (Mohr-Coulomb Isotropic) - OB - loose sand, mixed grain size 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   34.0      99.00    Auto 
Material:  3 (Mohr-Coulomb Isotropic) - Bedrock - claystone 
   Cohesion   Phi   UnitWeight   Ru 
  20000.00   25.0     110.00    Auto 
Material:  4 (Mohr-Coulomb Isotropic) - Slurry Wall 
                   Cohesion   Phi   UnitWeight   Ru 
    Unsaturated:      0.00    0.0     112.00    Auto 
      Saturated:      0.00    0.0     115.00    Auto 
  
Water Properties 
---------------- 
Unit weight of water: 62.400           Unit weight of water/medium above ground:   0.000 
 
Material Profiles (2 profiles) 
----------------- 
Profile:  1 (2 points)   Material beneath:  2 - OB - loose sand, mixed grain size 
      0.00     4240.00         500.00     4230.00 
Profile:  2 (2 points)   Material beneath:  1 - Sand and gravel, mixed grain size 
      0.00     4239.50         500.00     4229.50 
  
Slope Surface (4 points) 
------------- 
      0.00     4239.50         100.00     4238.00         115.00     4223.00         499.40     4214.50 
  
Phreatic Surface (2 points) 
---------------- 
      0.00     4220.00         500.00     4214.00 
  
Piezometric Surfaces (1 surface) 
-------------------- 
  
Failure Surface 



--------------- 
Circular surface defined by: XL,XR,R  
  Intersects:  XL:      93.22      YL:    4238.10      XR:     113.49      YR:    4224.51 
      Centre:  XC:     131.36      YC:    4273.08                  Radius:  R:      51.75 
  
-  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  - 
 
RESULTS: Analysis  1 - Mining Condition 
 
Bishop Simplified Method of Analysis - Circular Failure Surface 
--------------------------------------------------------------- 
 
Factor of Safety:  1.50 
——————————————————————— 
 
Slice Geometry and Properties (39 slices) 
----------------------------- 
Slice                X-S     ------------------- Base ---------------------                  PoreWater      Normal    Test 
        X-Left      Area    Angle    Width    Length  Matl   Cohesion    Phi       Weight      Force        Stress   Factor 
  1       93.22      0.10    46.8     0.45     0.65     2       0.00    34.0        10.34        0.00        15.66    0.99 
  2       93.67      0.31    46.8     0.44     0.64     1       0.00    45.0        31.74        0.00        42.06    0.85 
  3       94.11      0.53    45.3     0.46     0.65     1       0.00    45.0        55.73        0.00        73.05    0.85 
  4       94.56      0.74    45.3     0.46     0.65     1       0.00    45.0        78.49        0.00       102.88    0.85 
  5       95.02      0.96    43.9     0.47     0.65     1       0.00    45.0       103.48        0.00       134.94    0.85 
  6       95.49      1.17    43.9     0.47     0.65     1       0.00    45.0       126.20        0.00       164.65    0.85 
  7       95.95      1.41    42.4     0.48     0.65     1       0.00    45.0       152.15        0.00       197.66    0.84 
  8       96.43      1.61    42.5     0.48     0.65     1       0.00    45.0       174.81        0.00       226.98    0.84 
  9       96.91      1.86    41.0     0.49     0.65     1       0.00    45.0       201.58        0.00       260.94    0.84 
 10       97.40      2.06    41.0     0.49     0.65     1       0.00    45.0       224.05        0.00       289.91    0.84 
 11       97.89      2.31    39.6     0.50     0.65     1       0.00    45.0       251.50        0.00       324.57    0.84 
 12       98.39      2.51    39.6     0.50     0.65     1       0.00    45.0       273.79        0.00       353.34    0.84 
 13       98.89      2.77    38.1     0.51     0.65     1       0.00    45.0       301.73        0.00       388.53    0.83 
 14       99.40      2.97    38.2     0.51     0.65     1       0.00    45.0       323.79        0.00       416.76    0.83 
 15       99.91      0.56    36.6     0.09     0.11     1       0.00    45.0        60.68        0.00       441.51    0.83 
 16      100.00      3.07    36.7     0.51     0.64     1       0.00    45.0       336.56        0.00       440.75    0.83 
 17      100.51      2.58    36.7     0.44     0.55     1       0.00    45.0       283.87        0.00       433.63    0.83 
 18      100.95      3.05    35.3     0.53     0.65     1       0.00    45.0       335.84        0.00       431.24    0.83 
 19      101.48      2.97    35.3     0.53     0.65     1       0.00    45.0       326.83        0.00       419.67    0.83 
 20      102.01      2.93    33.8     0.54     0.65     1       0.00    45.0       322.65        0.00       414.25    0.83 
 21      102.54      2.84    33.9     0.54     0.65     1       0.00    45.0       312.13        0.00       400.57    0.83 
 22      103.08      2.78    32.4     0.55     0.65     1       0.00    45.0       305.96        0.00       392.93    0.83 
 23      103.63      2.67    32.4     0.55     0.65     1       0.00    45.0       293.90        0.00       377.29    0.83 
 24      104.18      2.60    31.0     0.56     0.65     1       0.00    45.0       285.59        0.00       366.89    0.83 
 25      104.73      2.47    31.0     0.56     0.65     1       0.00    45.0       271.97        0.00       349.54    0.83 
 26      105.29      2.38    29.6     0.56     0.65     1       0.00    45.0       261.52        0.00       336.51    0.83 
 27      105.85      2.24    29.5     0.56     0.65     1       0.00    45.0       246.34        0.00       317.12    0.83 
 28      106.42      2.12    28.1     0.57     0.65     1       0.00    45.0       233.70        0.00       301.33    0.84 
 29      106.99      1.97    28.1     0.57     0.65     1       0.00    45.0       216.93        0.00       279.83    0.84 
 30      107.56      1.84    26.6     0.58     0.65     1       0.00    45.0       202.09        0.00       261.45    0.84 
 31      108.14      1.67    26.7     0.58     0.65     1       0.00    45.0       183.66        0.00       237.52    0.84 
 32      108.72      1.51    25.2     0.59     0.65     1       0.00    45.0       166.61        0.00       216.20    0.84 
 33      109.31      1.33    25.2     0.59     0.65     1       0.00    45.0       146.60        0.00       190.24    0.84 
 34      109.89      1.16    23.8     0.59     0.65     1       0.00    45.0       127.35        0.00       165.91    0.84 



 35      110.49      0.96    23.8     0.59     0.65     1       0.00    45.0       105.72        0.00       137.73    0.84 
 36      111.08      0.77    22.4     0.60     0.65     1       0.00    45.0        84.31        0.00       110.37    0.85 
 37      111.68      0.55    22.4     0.60     0.65     1       0.00    45.0        61.00        0.00        79.85    0.85 
 38      112.28      0.34    20.9     0.61     0.65     1       0.00    45.0        37.41        0.00        49.23    0.85 
 39      112.88      0.11    20.9     0.61     0.65     1       0.00    45.0        12.49        0.00        16.44    0.85 
                 --------                   -------                            ---------- 
     X-S Area:      68.79    Path Length:     24.64               X-S Weight:     7531.08 
  
——————————————————————————————————————————————————
——————————————————————————————————————————————————
———————————————————————————————— 
 
DATA: Analysis  2 - Mining Condition 
 
Material Properties (4 materials) 
------------------- 
Material:  1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   45.0     110.00    Auto 
Material:  2 (Mohr-Coulomb Isotropic) - OB - loose sand, mixed grain size 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   34.0      99.00    Auto 
Material:  3 (Mohr-Coulomb Isotropic) - Bedrock - claystone 
   Cohesion   Phi   UnitWeight   Ru 
  20000.00   25.0     110.00    Auto 
Material:  4 (Mohr-Coulomb Isotropic) - Slurry Wall 
                   Cohesion   Phi   UnitWeight   Ru 
    Unsaturated:      0.00    0.0     112.00    Auto 
      Saturated:      0.00    0.0     115.00    Auto 
  
Water Properties 
---------------- 
Unit weight of water: 62.400           Unit weight of water/medium above ground:   0.000 
 
Material Profiles (2 profiles) 
----------------- 
Profile:  1 (2 points)   Material beneath:  2 - OB - loose sand, mixed grain size 
      0.00     4240.00         500.00     4230.00 
Profile:  2 (2 points)   Material beneath:  1 - Sand and gravel, mixed grain size 
      0.00     4239.50         500.00     4229.50 
  
Slope Surface (4 points) 
------------- 
      0.00     4239.50         100.00     4238.00         115.00     4223.00         499.40     4214.50 
  
Phreatic Surface (2 points) 
---------------- 
      0.00     4220.00         500.00     4214.00 
  
Piezometric Surfaces (1 surface) 
-------------------- 
  
Failure Surface 



--------------- 
Circular surface defined by: XL,XR,R  
  Intersects:  XL:      93.22      YL:    4238.10      XR:     113.49      YR:    4224.51 
      Centre:  XC:     131.36      YC:    4273.08                  Radius:  R:      51.75 
  
Earthquake Force 
---------------- 
Pseudo-static earthquake (seismic) coefficient:  0.050 
 
-  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  - 
 
RESULTS: Analysis  2 - Mining Condition 
 
Bishop Simplified Method of Analysis - Circular Failure Surface 
--------------------------------------------------------------- 
 
Factor of Safety:  1.36 
——————————————————————— 
 
Slice Geometry and Properties (39 slices) 
----------------------------- 
Slice                X-S     ------------------- Base ---------------------                  PoreWater      Normal    Test 
        X-Left      Area    Angle    Width    Length  Matl   Cohesion    Phi       Weight      Force        Stress   Factor 
  1       93.22      0.10    46.8     0.45     0.65     2       0.00    34.0        10.34        0.00        15.15    0.96 
  2       93.67      0.31    46.8     0.44     0.64     1       0.00    45.0        31.74        0.00        40.30    0.82 
  3       94.11      0.53    45.3     0.46     0.65     1       0.00    45.0        55.73        0.00        70.09    0.82 
  4       94.56      0.74    45.3     0.46     0.65     1       0.00    45.0        78.49        0.00        98.70    0.82 
  5       95.02      0.96    43.9     0.47     0.65     1       0.00    45.0       103.48        0.00       129.62    0.81 
  6       95.49      1.17    43.9     0.47     0.65     1       0.00    45.0       126.20        0.00       158.15    0.81 
  7       95.95      1.41    42.4     0.48     0.65     1       0.00    45.0       152.15        0.00       190.09    0.81 
  8       96.43      1.61    42.5     0.48     0.65     1       0.00    45.0       174.81        0.00       218.29    0.81 
  9       96.91      1.86    41.0     0.49     0.65     1       0.00    45.0       201.58        0.00       251.25    0.81 
 10       97.40      2.06    41.0     0.49     0.65     1       0.00    45.0       224.05        0.00       279.14    0.81 
 11       97.89      2.31    39.6     0.50     0.65     1       0.00    45.0       251.50        0.00       312.89    0.81 
 12       98.39      2.51    39.6     0.50     0.65     1       0.00    45.0       273.79        0.00       340.62    0.81 
 13       98.89      2.77    38.1     0.51     0.65     1       0.00    45.0       301.73        0.00       374.99    0.81 
 14       99.40      2.97    38.2     0.51     0.65     1       0.00    45.0       323.79        0.00       402.22    0.81 
 15       99.91      0.56    36.6     0.09     0.11     1       0.00    45.0        60.68        0.00       426.65    0.81 
 16      100.00      3.07    36.7     0.51     0.64     1       0.00    45.0       336.56        0.00       425.89    0.81 
 17      100.51      2.58    36.7     0.44     0.55     1       0.00    45.0       283.87        0.00       419.00    0.81 
 18      100.95      3.05    35.3     0.53     0.65     1       0.00    45.0       335.84        0.00       417.19    0.81 
 19      101.48      2.97    35.3     0.53     0.65     1       0.00    45.0       326.83        0.00       405.99    0.81 
 20      102.01      2.93    33.8     0.54     0.65     1       0.00    45.0       322.65        0.00       401.23    0.81 
 21      102.54      2.84    33.9     0.54     0.65     1       0.00    45.0       312.13        0.00       387.97    0.81 
 22      103.08      2.78    32.4     0.55     0.65     1       0.00    45.0       305.96        0.00       381.03    0.81 
 23      103.63      2.67    32.4     0.55     0.65     1       0.00    45.0       293.90        0.00       365.85    0.81 
 24      104.18      2.60    31.0     0.56     0.65     1       0.00    45.0       285.59        0.00       356.18    0.81 
 25      104.73      2.47    31.0     0.56     0.65     1       0.00    45.0       271.97        0.00       339.35    0.81 
 26      105.29      2.38    29.6     0.56     0.65     1       0.00    45.0       261.52        0.00       327.08    0.81 
 27      105.85      2.24    29.5     0.56     0.65     1       0.00    45.0       246.34        0.00       308.24    0.81 
 28      106.42      2.12    28.1     0.57     0.65     1       0.00    45.0       233.70        0.00       293.24    0.81 
 29      106.99      1.97    28.1     0.57     0.65     1       0.00    45.0       216.93        0.00       272.32    0.81 
 30      107.56      1.84    26.6     0.58     0.65     1       0.00    45.0       202.09        0.00       254.74    0.82 



 31      108.14      1.67    26.7     0.58     0.65     1       0.00    45.0       183.66        0.00       231.42    0.82 
 32      108.72      1.51    25.2     0.59     0.65     1       0.00    45.0       166.61        0.00       210.90    0.82 
 33      109.31      1.33    25.2     0.59     0.65     1       0.00    45.0       146.60        0.00       185.58    0.82 
 34      109.89      1.16    23.8     0.59     0.65     1       0.00    45.0       127.35        0.00       162.04    0.83 
 35      110.49      0.96    23.8     0.59     0.65     1       0.00    45.0       105.72        0.00       134.52    0.83 
 36      111.08      0.77    22.4     0.60     0.65     1       0.00    45.0        84.31        0.00       107.93    0.83 
 37      111.68      0.55    22.4     0.60     0.65     1       0.00    45.0        61.00        0.00        78.08    0.83 
 38      112.28      0.34    20.9     0.61     0.65     1       0.00    45.0        37.41        0.00        48.20    0.84 
 39      112.88      0.11    20.9     0.61     0.65     1       0.00    45.0        12.49        0.00        16.10    0.84 
                 --------                   -------                            ---------- 
     X-S Area:      68.79    Path Length:     24.64               X-S Weight:     7531.08 
  
——————————————————————————————————————————————————
——————————————————————————————————————————————————
———————————————————————————————— 
 
DATA: Analysis  3 - Reclaimed Condition 
 
Material Properties (4 materials) 
------------------- 
Material:  1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   45.0     110.00    Auto 
Material:  2 (Mohr-Coulomb Isotropic) - OB - loose sand, mixed grain size 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   34.0      99.00    Auto 
Material:  3 (Mohr-Coulomb Isotropic) - Bedrock - claystone 
   Cohesion   Phi   UnitWeight   Ru 
  20000.00   25.0     110.00    Auto 
Material:  4 (Mohr-Coulomb Isotropic) - Slurry Wall 
                   Cohesion   Phi   UnitWeight   Ru 
    Unsaturated:      0.00    0.0     112.00    Auto 
      Saturated:      0.00    0.0     115.00    Auto 
  
Water Properties 
---------------- 
Unit weight of water: 62.400           Unit weight of water/medium above ground:   0.000 
 
Material Profiles (2 profiles) 
----------------- 
Profile:  1 (2 points)   Material beneath:  2 - OB - loose sand, mixed grain size 
      0.00     4240.00         500.00     4230.00 
Profile:  2 (2 points)   Material beneath:  1 - Sand and gravel, mixed grain size 
      0.00     4239.50         500.00     4229.50 
  
Slope Surface (4 points) 
------------- 
      0.00     4239.50         100.00     4238.00         145.00     4221.40         499.40     4214.50 
  
Phreatic Surface (2 points) 
---------------- 
      0.00     4220.00         500.00     4214.00 
  



Piezometric Surfaces (1 surface) 
-------------------- 
  
Failure Surface 
--------------- 
Initial circular surface for critical search defined by: XL,XR,R  
  Intersects:  XL:      99.90      YL:    4238.00      XR:     144.30      YR:    4221.66 
      Centre:  XC:     137.32      YC:    4271.17                  Radius:  R:      50.00 
  
Variable Restraints 
------------------- 
Parameter descriptor:              XL         XR         R  
Range of variation:              25.00      26.50      10.50 
Trial positions within range:      10         10         10 
 
-  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  - 
 
RESULTS: Analysis  3 - Reclaimed Condition 
 
Bishop Simplified Method of Analysis - Circular Failure Surface 
--------------------------------------------------------------- 
Critical Failure Surface Search using Multiple Circle Generation Techniques 
 
Factor of Safety for initial failure surface approximation:   3.028 
 
There were: 998 successful analyses from a total of 1001 trial surfaces 
            3 analyses terminated due to unacceptable geometry 
 
Critical (minimum) Factor of Safety:  2.75 
—————————————————————————————————————————— 
 
Results Summary - Lowest 99 Factor of Safety circles 
---------------------------------------------------- 
Circle    X-Left      Y-Left     X-Right     Y-Right     X-Centre    Y-Centre      Radius      FoS 
   1       112.40     4233.43      131.05     4226.55      140.53     4280.98       55.25     2.751   <-- Critical Surface 
   2       112.40     4233.43      131.05     4226.55      140.12     4279.86       54.08     2.753 
   3       112.40     4233.43      131.05     4226.55      139.71     4278.75       52.92     2.755 
   4       112.40     4233.43      131.05     4226.55      139.30     4277.63       51.75     2.757 
   5       112.40     4233.43      131.05     4226.55      138.89     4276.52       50.58     2.759 
   6       112.40     4233.43      131.05     4226.55      138.48     4275.40       49.42     2.762 
   7       112.40     4233.43      131.05     4226.55      138.07     4274.28       48.25     2.764 
   8       109.62     4234.45      131.05     4226.55      139.05     4281.21       55.25     2.765 
   9       112.40     4233.43      133.99     4225.46      141.90     4280.14       55.25     2.766 
  10       112.40     4233.43      131.05     4226.55      137.65     4273.16       47.08     2.767 
  11       109.62     4234.45      131.05     4226.55      138.63     4280.10       54.08     2.767 
  12       112.40     4233.43      133.99     4225.46      141.49     4279.02       54.08     2.768 
  13       109.62     4234.45      131.05     4226.55      138.22     4278.97       52.92     2.770 
  14       112.40     4233.43      131.05     4226.55      137.24     4272.04       45.92     2.770 
  15       112.40     4233.43      133.99     4225.46      141.07     4277.90       52.92     2.771 
  16       109.62     4234.45      131.05     4226.55      137.81     4277.85       51.75     2.773 
  17       112.40     4233.43      131.05     4226.55      136.83     4270.92       44.75     2.773 
  18       112.40     4233.43      133.99     4225.46      140.66     4276.78       51.75     2.773 
  19       109.62     4234.45      131.05     4226.55      137.39     4276.73       50.58     2.776 



  20       112.40     4233.43      133.99     4225.46      140.24     4275.66       50.58     2.777 
  21       109.62     4234.45      131.05     4226.55      136.98     4275.61       49.42     2.779 
  22       112.40     4233.43      133.99     4225.46      139.83     4274.53       49.42     2.780 
  23       106.84     4235.48      131.05     4226.55      137.54     4281.41       55.25     2.780 
  24       109.62     4234.45      133.99     4225.46      140.39     4280.34       55.25     2.781 
  25       109.62     4234.45      131.05     4226.55      136.56     4274.48       48.25     2.782 
  26       112.40     4233.43      136.94     4224.37      143.25     4279.26       55.25     2.782 
  27       112.40     4233.43      133.99     4225.46      139.41     4273.40       48.25     2.783 
  28       106.84     4235.48      131.05     4226.55      137.12     4280.29       54.08     2.783 
  29       109.62     4234.45      133.99     4225.46      139.98     4279.21       54.08     2.784 
  30       112.40     4233.43      136.94     4224.37      142.83     4278.13       54.08     2.785 
  31       109.62     4234.45      131.05     4226.55      136.15     4273.35       47.08     2.786 
  32       106.84     4235.48      131.05     4226.55      136.71     4279.16       52.92     2.787 
  33       112.40     4233.43      133.99     4225.46      139.00     4272.28       47.08     2.787 
  34       109.62     4234.45      133.99     4225.46      139.56     4278.08       52.92     2.788 
  35       112.40     4233.43      136.94     4224.37      142.42     4277.01       52.92     2.789 
  36       109.62     4234.45      131.05     4226.55      135.73     4272.22       45.92     2.790 
  37       106.84     4235.48      131.05     4226.55      136.29     4278.03       51.75     2.790 
  38       112.40     4233.43      133.99     4225.46      138.58     4271.15       45.92     2.791 
  39       109.62     4234.45      133.99     4225.46      139.15     4276.95       51.75     2.791 
  40       112.40     4233.43      136.94     4224.37      142.00     4275.88       51.75     2.793 
  41       106.84     4235.48      131.05     4226.55      135.87     4276.90       50.58     2.794 
  42       109.62     4234.45      131.05     4226.55      135.31     4271.09       44.75     2.794 
  43       109.62     4234.45      133.99     4225.46      138.73     4275.82       50.58     2.795 
  44       112.40     4233.43      133.99     4225.46      138.16     4270.02       44.75     2.796 
  45       112.40     4233.43      136.94     4224.37      141.58     4274.74       50.58     2.796 
  46       104.07     4236.50      131.05     4226.55      136.02     4281.57       55.25     2.798 
  47       106.84     4235.48      131.05     4226.55      135.46     4275.77       49.42     2.798 
  48       106.84     4235.48      133.99     4225.46      138.87     4280.49       55.25     2.799 
  49       109.62     4234.45      133.99     4225.46      138.31     4274.69       49.42     2.799 
  50       109.62     4234.45      136.94     4224.37      141.73     4279.42       55.25     2.800 
  51       112.40     4233.43      136.94     4224.37      141.16     4273.61       49.42     2.801 
  52       112.40     4233.43      139.88     4223.29      144.58     4278.34       55.25     2.801 
  53       104.07     4236.50      131.05     4226.55      135.60     4280.44       54.08     2.802 
  54       106.84     4235.48      131.05     4226.55      135.04     4274.63       48.25     2.803 
  55       106.84     4235.48      133.99     4225.46      138.45     4279.36       54.08     2.803 
  56       109.62     4234.45      136.94     4224.37      141.31     4278.28       54.08     2.804 
  57       109.62     4234.45      133.99     4225.46      137.89     4273.55       48.25     2.804 
  58       112.40     4233.43      139.88     4223.29      144.16     4277.20       54.08     2.805 
  59       112.40     4233.43      136.94     4224.37      140.74     4272.47       48.25     2.805 
  60       104.07     4236.50      131.05     4226.55      135.18     4279.30       52.92     2.806 
  61       106.84     4235.48      133.99     4225.46      138.04     4278.22       52.92     2.807 
  62       106.84     4235.48      131.05     4226.55      134.62     4273.49       47.08     2.807 
  63       109.62     4234.45      136.94     4224.37      140.89     4277.14       52.92     2.808 
  64       109.62     4234.45      133.99     4225.46      137.47     4272.41       47.08     2.809 
  65       112.40     4233.43      139.88     4223.29      143.74     4276.06       52.92     2.809 
  66       112.40     4233.43      136.94     4224.37      140.32     4271.33       47.08     2.810 
  67       104.07     4236.50      131.05     4226.55      134.76     4278.16       51.75     2.810 
  68       106.84     4235.48      133.99     4225.46      137.62     4277.08       51.75     2.812 
  69       106.84     4235.48      131.05     4226.55      134.20     4272.35       45.92     2.813 
  70       109.62     4234.45      136.94     4224.37      140.47     4276.00       51.75     2.813 
  71       109.62     4234.45      133.99     4225.46      137.05     4271.27       45.92     2.814 
  72       112.40     4233.43      139.88     4223.29      143.32     4274.92       51.75     2.814 



  73       104.07     4236.50      131.05     4226.55      134.34     4277.02       50.58     2.815 
  74       112.40     4233.43      136.94     4224.37      139.90     4270.19       45.92     2.816 
  75       106.84     4235.48      133.99     4225.46      137.19     4275.94       50.58     2.817 
  76       101.29     4237.52      131.05     4226.55      134.49     4281.69       55.25     2.817 
  77       109.62     4234.45      136.94     4224.37      140.05     4274.86       50.58     2.818 
  78       106.84     4235.48      131.05     4226.55      133.78     4271.21       44.75     2.818 
  79       104.07     4236.50      133.99     4225.46      137.34     4280.61       55.25     2.819 
  80       112.40     4233.43      139.88     4223.29      142.90     4273.78       50.58     2.819 
  81       109.62     4234.45      133.99     4225.46      136.63     4270.13       44.75     2.820 
  82       106.84     4235.48      136.94     4224.37      140.19     4279.53       55.25     2.820 
  83       104.07     4236.50      131.05     4226.55      133.92     4275.88       49.42     2.820 
  84       109.62     4234.45      139.88     4223.29      143.04     4278.45       55.25     2.821 
  85       112.40     4233.43      136.94     4224.37      139.48     4269.05       44.75     2.821 
  86       106.84     4235.48      133.99     4225.46      136.77     4274.80       49.42     2.822 
  87       101.29     4237.52      131.05     4226.55      134.06     4280.54       54.08     2.822 
  88       112.40     4233.43      142.83     4222.20      145.89     4277.37       55.25     2.822 
  89       109.62     4234.45      136.94     4224.37      139.62     4273.72       49.42     2.823 
  90       104.07     4236.50      133.99     4225.46      136.92     4279.46       54.08     2.824 
  91       112.40     4233.43      139.88     4223.29      142.48     4272.64       49.42     2.825 
  92       106.84     4235.48      136.94     4224.37      139.77     4278.38       54.08     2.825 
  93       104.07     4236.50      131.05     4226.55      133.50     4274.73       48.25     2.826 
  94       109.62     4234.45      139.88     4223.29      142.62     4277.30       54.08     2.826 
  95       101.29     4237.52      131.05     4226.55      133.64     4279.40       52.92     2.828 
  96       106.84     4235.48      133.99     4225.46      136.35     4273.65       48.25     2.828 
  97       112.40     4233.43      142.83     4222.20      145.47     4276.22       54.08     2.828 
  98       104.07     4236.50      133.99     4225.46      136.49     4278.32       52.92     2.829 
  99       109.62     4234.45      136.94     4224.37      139.20     4272.57       48.25     2.829 
 
Critical Failure Surface (circle 1) 
------------------------ 
Intersects:  XL:     112.40      YL:    4233.43      XR:     131.05      YR:    4226.55 
    Centre:  XC:     140.53      YC:    4280.98                  Radius:  R:      55.25 
Generated failure surface: (20 points) 
    112.40   4233.43          113.31   4232.90          114.23   4232.39          115.16   4231.90          116.10   4231.42 
    117.05   4230.97          118.00   4230.53          118.97   4230.11          119.94   4229.71          120.92   4229.32 
    121.91   4228.96          122.90   4228.62          123.90   4228.29          124.91   4227.98          125.92   4227.69 
    126.94   4227.43          127.96   4227.18          128.98   4226.95          130.02   4226.74          131.05   4226.55 
 
Slice Geometry and Properties - Critical Failure Surface (circle 1,  38 slices) 
-------------------------------------------------------- 
Slice                X-S     ------------------- Base ---------------------                  PoreWater      Normal    Test 
        X-Left      Area    Angle    Width    Length  Matl   Cohesion    Phi       Weight      Force        Stress   Factor 
  1      112.40      0.02    30.1     0.46     0.53     1       0.00    45.0         2.40        0.00         4.35    0.95 
  2      112.86      0.07    30.1     0.46     0.53     1       0.00    45.0         7.19        0.00        13.04    0.95 
  3      113.31      0.11    28.9     0.46     0.53     1       0.00    45.0        11.84        0.00        21.42    0.95 
  4      113.77      0.15    29.0     0.46     0.53     1       0.00    45.0        16.14        0.00        29.20    0.95 
  5      114.23      0.19    27.9     0.46     0.53     1       0.00    45.0        20.38        0.00        36.76    0.95 
  6      114.70      0.22    27.9     0.46     0.53     1       0.00    45.0        24.20        0.00        43.65    0.95 
  7      115.16      0.25    26.8     0.47     0.53     1       0.00    45.0        28.02        0.00        50.43    0.95 
  8      115.63      0.28    26.8     0.47     0.53     1       0.00    45.0        31.30        0.00        56.31    0.95 
  9      116.10      0.32    25.7     0.47     0.53     1       0.00    45.0        34.67        0.00        62.27    0.94 
 10      116.57      0.34    25.7     0.47     0.53     1       0.00    45.0        37.42        0.00        67.20    0.94 
 11      117.05      0.37    24.6     0.48     0.53     1       0.00    45.0        40.27        0.00        72.19    0.94 



 12      117.53      0.39    24.6     0.48     0.53     1       0.00    45.0        42.56        0.00        76.29    0.94 
 13      118.00      0.41    23.5     0.48     0.53     1       0.00    45.0        44.89        0.00        80.36    0.94 
 14      118.49      0.42    23.5     0.48     0.53     1       0.00    45.0        46.57        0.00        83.41    0.94 
 15      118.97      0.44    22.4     0.49     0.53     1       0.00    45.0        48.36        0.00        86.50    0.94 
 16      119.45      0.45    22.4     0.49     0.53     1       0.00    45.0        49.54        0.00        88.60    0.94 
 17      119.94      0.46    21.3     0.49     0.53     1       0.00    45.0        50.76        0.00        90.73    0.94 
 18      120.43      0.47    21.3     0.49     0.53     1       0.00    45.0        51.34        0.00        91.76    0.94 
 19      120.92      0.47    20.3     0.49     0.53     1       0.00    45.0        52.00        0.00        92.92    0.94 
 20      121.41      0.47    20.3     0.49     0.53     1       0.00    45.0        52.00        0.00        92.92    0.94 
 21      121.91      0.47    19.1     0.50     0.53     1       0.00    45.0        52.09        0.00        93.10    0.94 
 22      122.40      0.47    19.2     0.50     0.53     1       0.00    45.0        51.48        0.00        91.98    0.94 
 23      122.90      0.46    18.1     0.50     0.53     1       0.00    45.0        50.95        0.00        91.09    0.94 
 24      123.40      0.45    18.1     0.50     0.53     1       0.00    45.0        49.77        0.00        88.98    0.94 
 25      123.90      0.44    17.0     0.50     0.53     1       0.00    45.0        48.58        0.00        86.94    0.94 
 26      124.40      0.43    17.0     0.50     0.53     1       0.00    45.0        46.83        0.00        83.77    0.94 
 27      124.91      0.41    15.9     0.51     0.53     1       0.00    45.0        45.00        0.00        80.60    0.94 
 28      125.41      0.39    15.9     0.51     0.53     1       0.00    45.0        42.66        0.00        76.42    0.94 
 29      125.92      0.37    14.8     0.51     0.53     1       0.00    45.0        40.15        0.00        72.04    0.94 
 30      126.43      0.34    14.8     0.51     0.53     1       0.00    45.0        37.17        0.00        66.70    0.94 
 31      126.94      0.31    13.7     0.51     0.53     1       0.00    45.0        34.06        0.00        61.23    0.95 
 32      127.45      0.28    13.7     0.51     0.53     1       0.00    45.0        30.49        0.00        54.82    0.95 
 33      127.96      0.24    12.7     0.51     0.53     1       0.00    45.0        26.71        0.00        48.12    0.95 
 34      128.47      0.20    12.6     0.51     0.53     1       0.00    45.0        22.50        0.00        40.53    0.95 
 35      128.98      0.16    11.5     0.52     0.53     1       0.00    45.0        18.10        0.00        32.71    0.95 
 36      129.50      0.12    11.5     0.52     0.53     1       0.00    45.0        13.23        0.00        23.90    0.95 
 37      130.02      0.07    10.4     0.52     0.53     1       0.00    45.0         8.14        0.00        14.75    0.95 
 38      130.53      0.02    10.4     0.52     0.53     1       0.00    45.0         2.70        0.00         4.88    0.95 
                 --------                   -------                            ---------- 
     X-S Area:      11.93    Path Length:     19.99               X-S Weight:     1312.44 
  
——————————————————————————————————————————————————
——————————————————————————————————————————————————
———————————————————————————————— 
 
DATA: Analysis  4 - Reclaimed Condition 
 
Material Properties (4 materials) 
------------------- 
Material:  1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   45.0     110.00    Auto 
Material:  2 (Mohr-Coulomb Isotropic) - OB - loose sand, mixed grain size 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   34.0      99.00    Auto 
Material:  3 (Mohr-Coulomb Isotropic) - Bedrock - claystone 
   Cohesion   Phi   UnitWeight   Ru 
  20000.00   25.0     110.00    Auto 
Material:  4 (Mohr-Coulomb Isotropic) - Slurry Wall 
                   Cohesion   Phi   UnitWeight   Ru 
    Unsaturated:      0.00    0.0     112.00    Auto 
      Saturated:      0.00    0.0     115.00    Auto 
  
Water Properties 



---------------- 
Unit weight of water: 62.400           Unit weight of water/medium above ground:   0.000 
 
Material Profiles (2 profiles) 
----------------- 
Profile:  1 (2 points)   Material beneath:  2 - OB - loose sand, mixed grain size 
      0.00     4240.00         500.00     4230.00 
Profile:  2 (2 points)   Material beneath:  1 - Sand and gravel, mixed grain size 
      0.00     4239.50         500.00     4229.50 
  
Slope Surface (4 points) 
------------- 
      0.00     4239.50         100.00     4238.00         145.00     4221.40         499.40     4214.50 
  
Phreatic Surface (2 points) 
---------------- 
      0.00     4220.00         500.00     4214.00 
  
Piezometric Surfaces (1 surface) 
-------------------- 
  
Failure Surface (Critical, from previous analysis) 
--------------- 
Initial circular surface for critical search defined by: XL,XR,R  
  Intersects:  XL:     112.40      YL:    4233.43      XR:     131.05      YR:    4226.55 
      Centre:  XC:     140.53      YC:    4280.98                  Radius:  R:      55.25 
  
Earthquake Force 
---------------- 
Pseudo-static earthquake (seismic) coefficient:  0.050 
 
Variable Restraints 
------------------- 
Parameter descriptor:              XL         XR         R  
Range of variation:              25.00      26.50      10.50 
Trial positions within range:      10         10         10 
 
-  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  - 
 
RESULTS: Analysis  4 - Reclaimed Condition 
 
Bishop Simplified Method of Analysis - Circular Failure Surface 
--------------------------------------------------------------- 
Critical Failure Surface Search using Multiple Circle Generation Techniques 
 
Factor of Safety for initial failure surface approximation:   2.379 
 
There were: 901 successful analyses from a total of 1001 trial surfaces 
            100 analyses terminated due to unacceptable geometry 
 
Critical (minimum) Factor of Safety:  2.34 
—————————————————————————————————————————— 
 



Results Summary - Lowest 99 Factor of Safety circles 
---------------------------------------------------- 
Circle    X-Left      Y-Left     X-Right     Y-Right     X-Centre    Y-Centre      Radius      FoS 
   1       113.79     4232.91      117.80     4231.43      136.72     4288.90       60.50     2.344   <-- Critical Surface 
   2       119.34     4230.86      123.69     4229.26      141.63     4284.59       58.17     2.344 
   3       116.57     4231.89      120.74     4230.35      139.58     4287.84       60.50     2.344 
   4       113.79     4232.91      117.80     4231.43      136.32     4287.80       59.33     2.345 
   5       113.79     4232.91      117.80     4231.43      135.92     4286.71       58.17     2.345 
   6       113.79     4232.91      117.80     4231.43      134.70     4283.42       54.67     2.345 
   7       113.79     4232.91      117.80     4231.43      135.11     4284.52       55.83     2.345 
   8       119.34     4230.86      123.69     4229.26      142.44     4286.78       60.50     2.345 
   9       113.79     4232.91      117.80     4231.43      135.51     4285.61       57.00     2.345 
  10       122.12     4229.84      126.63     4228.18      144.90     4284.63       59.33     2.345 
  11       116.57     4231.89      120.74     4230.35      138.37     4284.56       57.00     2.345 
  12       124.90     4228.81      129.58     4227.09      147.35     4282.47       58.17     2.345 
  13       116.57     4231.89      120.74     4230.35      137.96     4283.46       55.83     2.345 
  14       116.57     4231.89      120.74     4230.35      139.17     4286.75       59.33     2.345 
  15       119.34     4230.86      123.69     4229.26      141.23     4283.50       57.00     2.345 
  16       119.34     4230.86      123.69     4229.26      140.42     4281.31       54.67     2.345 
  17       113.79     4232.91      117.80     4231.43      134.30     4282.33       53.50     2.345 
  18       116.57     4231.89      120.74     4230.35      138.77     4285.65       58.17     2.345 
  19       113.79     4232.91      117.80     4231.43      133.89     4281.23       52.33     2.345 
  20       124.90     4228.81      129.58     4227.09      147.76     4283.57       59.33     2.345 
  21       122.12     4229.84      126.63     4228.18      145.30     4285.72       60.50     2.345 
  22       124.90     4228.81      129.58     4227.09      146.95     4281.38       57.00     2.345 
  23       116.57     4231.89      120.74     4230.35      137.56     4282.36       54.67     2.345 
  24       119.34     4230.86      123.69     4229.26      142.03     4285.69       59.33     2.345 
  25       122.12     4229.84      126.63     4228.18      144.49     4283.53       58.17     2.345 
  26       119.34     4230.86      123.69     4229.26      140.82     4282.40       55.83     2.345 
  27       116.57     4231.89      120.74     4230.35      136.75     4280.17       52.33     2.345 
  28       122.12     4229.84      126.63     4228.18      143.28     4280.25       54.67     2.345 
  29       124.90     4228.81      129.58     4227.09      148.16     4284.66       60.50     2.345 
  30       116.57     4231.89      120.74     4230.35      137.15     4281.27       53.50     2.345 
  31       119.34     4230.86      123.69     4229.26      140.01     4280.21       53.50     2.345 
  32       122.12     4229.84      126.63     4228.18      142.87     4279.15       53.50     2.345 
  33       122.12     4229.84      126.63     4228.18      143.68     4281.34       55.83     2.345 
  34       116.57     4231.89      120.74     4230.35      136.35     4279.08       51.17     2.345 
  35       122.12     4229.84      126.63     4228.18      144.09     4282.44       57.00     2.345 
  36       122.12     4229.84      126.63     4228.18      142.47     4278.05       52.33     2.345 
  37       119.34     4230.86      123.69     4229.26      139.61     4279.11       52.33     2.345 
  38       113.79     4232.91      117.80     4231.43      133.09     4279.04       50.00     2.345 
  39       122.12     4229.84      126.63     4228.18      142.07     4276.96       51.17     2.345 
  40       119.34     4230.86      123.69     4229.26      139.21     4278.02       51.17     2.345 
  41       113.79     4232.91      117.80     4231.43      133.49     4280.13       51.17     2.345 
  42       124.90     4228.81      129.58     4227.09      145.33     4277.00       52.33     2.345 
  43       116.57     4231.89      120.74     4230.35      135.94     4277.98       50.00     2.345 
  44       124.90     4228.81      129.58     4227.09      146.54     4280.28       55.83     2.345 
  45       124.90     4228.81      129.58     4227.09      146.14     4279.19       54.67     2.345 
  46       124.90     4228.81      129.58     4227.09      145.73     4278.09       53.50     2.345 
  47       124.90     4228.81      129.58     4227.09      144.93     4275.90       51.17     2.346 
  48       119.34     4230.86      123.69     4229.26      138.80     4276.92       50.00     2.346 
  49       122.12     4229.84      126.63     4228.18      141.66     4275.86       50.00     2.346 
  50       124.90     4228.81      129.58     4227.09      144.52     4274.80       50.00     2.346 



  51       113.79     4232.91      120.74     4230.35      138.17     4288.28       60.50     2.347 
  52       111.01     4233.94      117.80     4231.43      134.90     4288.25       59.33     2.347 
  53       111.01     4233.94      117.80     4231.43      135.31     4289.35       60.50     2.347 
  54       116.57     4231.89      123.69     4229.26      141.03     4287.22       60.50     2.347 
  55       111.01     4233.94      117.80     4231.43      134.50     4287.15       58.17     2.347 
  56       113.79     4232.91      120.74     4230.35      137.36     4286.09       58.17     2.348 
  57       113.79     4232.91      120.74     4230.35      137.76     4287.19       59.33     2.348 
  58       119.34     4230.86      126.63     4228.18      143.88     4286.16       60.50     2.348 
  59       111.01     4233.94      117.80     4231.43      134.09     4286.06       57.00     2.348 
  60       111.01     4233.94      117.80     4231.43      133.69     4284.96       55.83     2.348 
  61       116.57     4231.89      123.69     4229.26      140.62     4286.13       59.33     2.348 
  62       116.57     4231.89      123.69     4229.26      140.22     4285.03       58.17     2.348 
  63       113.79     4232.91      120.74     4230.35      136.95     4284.99       57.00     2.348 
  64       122.12     4229.84      129.58     4227.09      146.34     4284.01       59.33     2.348 
  65       119.34     4230.86      126.63     4228.18      143.48     4285.07       59.33     2.348 
  66       122.12     4229.84      129.58     4227.09      146.74     4285.10       60.50     2.348 
  67       113.79     4232.91      120.74     4230.35      136.55     4283.90       55.83     2.348 
  68       119.34     4230.86      126.63     4228.18      143.07     4283.97       58.17     2.348 
  69       116.57     4231.89      123.69     4229.26      139.41     4282.84       55.83     2.348 
  70       124.90     4228.81      132.52     4226.00      149.60     4284.04       60.50     2.348 
  71       111.01     4233.94      117.80     4231.43      132.88     4282.76       53.50     2.348 
  72       111.01     4233.94      117.80     4231.43      133.28     4283.86       54.67     2.348 
  73       113.79     4232.91      120.74     4230.35      136.14     4282.80       54.67     2.348 
  74       124.90     4228.81      132.52     4226.00      149.20     4282.95       59.33     2.348 
  75       116.57     4231.89      123.69     4229.26      139.81     4283.93       57.00     2.348 
  76       122.12     4229.84      129.58     4227.09      145.94     4282.91       58.17     2.348 
  77       119.34     4230.86      126.63     4228.18      142.67     4282.87       57.00     2.348 
  78       124.90     4228.81      132.52     4226.00      148.79     4281.85       58.17     2.348 
  79       119.34     4230.86      126.63     4228.18      142.26     4281.78       55.83     2.348 
  80       113.79     4232.91      120.74     4230.35      135.74     4281.70       53.50     2.348 
  81       116.57     4231.89      123.69     4229.26      139.00     4281.74       54.67     2.348 
  82       111.01     4233.94      117.80     4231.43      132.47     4281.67       52.33     2.348 
  83       113.79     4232.91      120.74     4230.35      135.33     4280.61       52.33     2.348 
  84       122.12     4229.84      129.58     4227.09      145.53     4281.81       57.00     2.349 
  85       119.34     4230.86      126.63     4228.18      141.86     4280.68       54.67     2.349 
  86       124.90     4228.81      132.52     4226.00      148.39     4280.75       57.00     2.349 
  87       111.01     4233.94      117.80     4231.43      132.07     4280.57       51.17     2.349 
  88       116.57     4231.89      123.69     4229.26      138.60     4280.64       53.50     2.349 
  89       122.12     4229.84      129.58     4227.09      145.13     4280.71       55.83     2.349 
  90       122.12     4229.84      129.58     4227.09      144.72     4279.62       54.67     2.349 
  91       113.79     4232.91      120.74     4230.35      134.93     4279.51       51.17     2.349 
  92       111.01     4233.94      117.80     4231.43      131.67     4279.47       50.00     2.349 
  93       119.34     4230.86      126.63     4228.18      141.45     4279.58       53.50     2.349 
  94       116.57     4231.89      123.69     4229.26      138.19     4279.54       52.33     2.349 
  95       124.90     4228.81      132.52     4226.00      147.98     4279.65       55.83     2.349 
  96       124.90     4228.81      132.52     4226.00      147.58     4278.56       54.67     2.349 
  97       122.12     4229.84      129.58     4227.09      144.32     4278.52       53.50     2.349 
  98       119.34     4230.86      126.63     4228.18      141.05     4278.48       52.33     2.349 
  99       116.57     4231.89      123.69     4229.26      137.79     4278.45       51.17     2.349 
 
Critical Failure Surface (circle 1) 
------------------------ 
Intersects:  XL:     113.79      YL:    4232.91      XR:     117.80      YR:    4231.43 



    Centre:  XC:     136.72      YC:    4288.90                  Radius:  R:      60.50 
Generated failure surface: (20 points) 
    113.79   4232.91          114.00   4232.83          114.21   4232.74          114.42   4232.66          114.62   4232.58 
    114.83   4232.50          115.04   4232.42          115.25   4232.34          115.47   4232.26          115.68   4232.18 
    115.89   4232.10          116.10   4232.02          116.31   4231.95          116.52   4231.87          116.73   4231.80 
    116.95   4231.72          117.16   4231.65          117.37   4231.58          117.59   4231.50          117.80   4231.43 
 
Slice Geometry and Properties - Critical Failure Surface (circle 1,  38 slices) 
-------------------------------------------------------- 
Slice                X-S     ------------------- Base ---------------------                  PoreWater      Normal    Test 
        X-Left      Area    Angle    Width    Length  Matl   Cohesion    Phi       Weight      Force        Stress   Factor 
  1      113.79      0.00    22.2     0.10     0.11     1       0.00    45.0         0.02        0.00         0.18    0.92 
  2      113.89      0.00    22.2     0.10     0.11     1       0.00    45.0         0.07        0.00         0.59    0.92 
  3      114.00      0.00    21.9     0.10     0.11     1       0.00    45.0         0.11        0.00         0.92    0.92 
  4      114.10      0.00    21.9     0.10     0.11     1       0.00    45.0         0.15        0.00         1.24    0.92 
  5      114.21      0.00    21.7     0.10     0.11     1       0.00    45.0         0.19        0.00         1.56    0.92 
  6      114.31      0.00    21.9     0.10     0.11     1       0.00    45.0         0.22        0.00         1.83    0.92 
  7      114.42      0.00    21.4     0.10     0.11     1       0.00    45.0         0.26        0.00         2.12    0.92 
  8      114.52      0.00    21.6     0.10     0.11     1       0.00    45.0         0.29        0.00         2.39    0.92 
  9      114.62      0.00    21.4     0.10     0.11     1       0.00    45.0         0.32        0.00         2.62    0.92 
 10      114.73      0.00    21.4     0.10     0.11     1       0.00    45.0         0.35        0.00         2.85    0.92 
 11      114.83      0.00    20.9     0.10     0.11     1       0.00    45.0         0.37        0.00         3.00    0.92 
 12      114.94      0.00    21.1     0.10     0.11     1       0.00    45.0         0.39        0.00         3.18    0.92 
 13      115.04      0.00    20.8     0.11     0.11     1       0.00    45.0         0.41        0.00         3.33    0.92 
 14      115.15      0.00    21.1     0.11     0.11     1       0.00    45.0         0.42        0.00         3.46    0.92 
 15      115.25      0.00    20.6     0.11     0.11     1       0.00    45.0         0.44        0.00         3.61    0.92 
 16      115.36      0.00    20.8     0.11     0.11     1       0.00    45.0         0.45        0.00         3.65    0.92 
 17      115.47      0.00    20.6     0.11     0.11     1       0.00    45.0         0.46        0.00         3.75    0.92 
 18      115.57      0.00    20.3     0.11     0.11     1       0.00    45.0         0.46        0.00         3.80    0.92 
 19      115.68      0.00    20.1     0.11     0.11     1       0.00    45.0         0.46        0.00         3.81    0.92 
 20      115.78      0.00    20.3     0.11     0.11     1       0.00    45.0         0.46        0.00         3.76    0.92 
 21      115.89      0.00    20.0     0.11     0.11     1       0.00    45.0         0.47        0.00         3.81    0.92 
 22      115.99      0.00    20.0     0.11     0.11     1       0.00    45.0         0.45        0.00         3.72    0.92 
 23      116.10      0.00    19.8     0.11     0.11     1       0.00    45.0         0.45        0.00         3.68    0.92 
 24      116.20      0.00    20.0     0.11     0.11     1       0.00    45.0         0.44        0.00         3.63    0.92 
 25      116.31      0.00    19.5     0.11     0.11     1       0.00    45.0         0.43        0.00         3.50    0.92 
 26      116.42      0.00    19.5     0.11     0.11     1       0.00    45.0         0.42        0.00         3.41    0.92 
 27      116.52      0.00    19.3     0.11     0.11     1       0.00    45.0         0.39        0.00         3.23    0.92 
 28      116.63      0.00    19.5     0.11     0.11     1       0.00    45.0         0.37        0.00         3.03    0.92 
 29      116.73      0.00    19.2     0.11     0.11     1       0.00    45.0         0.35        0.00         2.85    0.92 
 30      116.84      0.00    19.2     0.11     0.11     1       0.00    45.0         0.33        0.00         2.66    0.92 
 31      116.95      0.00    19.0     0.11     0.11     1       0.00    45.0         0.29        0.00         2.39    0.92 
 32      117.05      0.00    19.0     0.11     0.11     1       0.00    45.0         0.27        0.00         2.20    0.92 
 33      117.16      0.00    18.7     0.11     0.11     1       0.00    45.0         0.23        0.00         1.92    0.92 
 34      117.27      0.00    18.7     0.11     0.11     1       0.00    45.0         0.19        0.00         1.60    0.92 
 35      117.37      0.00    18.7     0.11     0.11     1       0.00    45.0         0.16        0.00         1.31    0.92 
 36      117.48      0.00    18.5     0.11     0.11     1       0.00    45.0         0.11        0.00         0.94    0.92 
 37      117.59      0.00    18.5     0.11     0.11     1       0.00    45.0         0.07        0.00         0.56    0.92 
 38      117.69      0.00    18.2     0.11     0.11     1       0.00    45.0         0.03        0.00         0.24    0.92 
                 --------                   -------                            ---------- 
     X-S Area:       0.11    Path Length:      4.28               X-S Weight:       11.77 
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