
 

 

April 16, 2025 
 
Ben Hammar 
Environmental Protection Specialist 
1313 Sherman St, Room 215 
Denver, CO 80203 
 
Subject: Rocky Flats Pit, M1987-113, Amendment-01 
 
Enclosed please find an application to amend permit M1987-113 for the BURNCO Colorado LLC 
Rocky Flats Pit located at 20779 W Gate Rd, Golden, CO 80403. This application incorporates 
the original permit and all technical revisions in their entirety. 
 
Concurrent with this submittal, the Lakewood Brick and Tile Co. is submitting an amendment for 
their Church Pit permit (M1979-045) that includes many of the changes in this submittal. The two 
pits are adjacent to each other and will be reclaimed together as a water storage or rangeland 
and thus many changes are applicable to both permits. 
 
This amendment incorporates four primary changes to the reclamation permit: 
 
1. Redraws the boundary line separating the BURNCO Rocky Flats Pit and Lakewood Brick 

and Tile Co. Church Pit. The new line of separation accurately reflects the current mining 
area for each respective company. This change results in a net increase of 24.3 acres in the 
Rocky Flats Pit permit area from 95.4 acres to 119.8 acres. 

2. Adds the entrance area to the Rocky Flat Pit permit that has been an ancillary part of mining 
operations for a long time but had not been included in the permit area. 

3. Changes the final reclamation plan to add an option for Developed Water Storage to the 
existing plan for non-critical wildlife habitat, rangeland. Reclamation of the site into a reservoir 
is an appropriate end use as the geology (clay) is favorable and water storage is essential to 
supplying water to businesses and residents year-round. There are several other reservoirs 
in the Rocky Flats area currently including the Francis Smart Reservoir one mile south of the 
pit, Welton Reservoir 3 miles southeast, Standley Lake 5 miles southeast, and the Great 
Western Reservoir 3 miles northeast. Water storage is very compatible with wildlife and we 
have shared our planning efforts with David Lucas, the Project Leader of the Rocky Flats 
Wildlife Refuge. 

4. Finalizes the completion of the ditch relocations anticipated in the 1987 application. The 
McKay and Church ditches previously meandered across the Church and Rocky Flats Pits 
in a general southwest to northeast direction. The ditches have been relocated and now run 
along the west boundary of the Church Pit, then turn east along the north edge of the Church 
Pit, then along the north edge of the Rocky Flats Pit, then return to their historical channels 
to the northeast of the Rocky Flats Pit. 

 
Sincerely,  

 
Joel Bolduc 
BURNCO Colorado, LLC 
US Land and Resource Manager 
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The soils information of the area is included below,

however, please note, virtually all of the affected area has

been mined and disturbed so the soils information is no longer

applicable to the affected area, but is representative of the

area surrounding the mine. 

SOILS: 

The data in the following pages  of this exhibit describes

soils at the mine site.  This information came from the "Soil

Survey for the Golden area"  Published by the Soil Conservation

Service in 1983.

Soil Types:

45 -  Flatirons very cobbly sandy loam, 0 to 3% slopes

46 -  Flatirons very stony sandy loam, 0 to 5% slopes

100 - Nederland very cobbly sandy loam, 15 to 50% slopes

pH - The soils on this site are neutral to slightly alkaline.

Conductivity - Salinity is expressed in terms of (millimhos). 

Soil salinity is recognized and interpreted in the soil survey

process as follows:

	����� ���
��0
��1 ��

�	
���$��2	�

�34��56748 ��������� �����

�679:;6<��56748 ��������� ����!

�3=8>5;86<��56748 ��������� !�����

�;>3496<��56748 5?3@8����� 5?3@8���

The soils mentioned above are all non saline.

����	��	()(*+,(���	� �(-./��)+01��20��
$��!
$$��
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The Vegetation information for the area is included below,

however, please note, virtually all of the affected area has

been mined and disturbed so the vegetation information is no

longer applicable to the affected area, but is representative

of the area surrounding the mine.  This information was pro-

vided by the Jefferson County SCD in 1986 before the area was

disturbed.

����	��	()(*+,(���	� �(-./��)+01��20��
$��!
$$��
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-())4-02(5�10+02(5�0(�0;21�6*(64*0/�7��32)41��(*0;�(9�0;4�12048����;4�,+0+�25�0;4�0+=)4�21�9(*�0;4�/4+*1��%$�
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6?=)21;4,���0+02(5�,+0+��+020?,4�
�&%�%%@��(5<20?,4�
�$%&�&�A��)4>+02(5�
�&�!%��440

�����������������������������������7�8

����� ��� ��� ��� ��� ��� ��� ��� ��� ���� �	� ��B 
�	 �B��C

�B����� &��� &���  $�& '��' !$�% ���� ���� �'�� �$�� '$��   �� &��! '&�&

�������  $��   �� ' �% ' �� !��! �'�& �%�� �$�� �&�� !&� '��'  ��� !$��

���� �%$� �%$! �%$! �%�� �%�% �%$' �%�� �%�% $�$ �%$' �%�$ �%�$

������� &%� &%� &���  !�! '��� !'�$ �&�� ���� !!�' '%�% &��� &&�� '%� 

���� �%�� �%�$ �%�� �%$� �%$ �%�� �%$ �%$& �%$! �%$� �%�� �%$�
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 $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$
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������� ��� ���& � � �'�! & ��  &�  ��%  ���  �� &��% ��� �!�% ������&$�'

���� �%�% �%$! �%$! �%$' �%$� �%$' �%�� �%�� �%$� �%$' �%$! �%�$ ����

������� �$��! $ � ���� ���� ���' &��'   �!  &�� &��� �%�� ���' $!�' ����
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COST SUMMARY WORK 
 

Task description: Cost Estimate 
 

Site: Rocky Flats Pit Permit Action: 2024 Bond Revision Permit/Job#: M1987113

 
PROJECT IDENTIFICATION 
 

Task #: 001 State: Colorado Abbreviation: None

Date: 9/26/2024 County: Jefferson Filename: M113-001 

User: BEH            

 
Agency or organization name: DRMS 

 
TASK LIST (DIRECT COSTS) 
 

Task  
 

Description 

Form 

Used 

Fleet 

Size 

Task 
Hours 

 
Cost 

002 Regrade Pit TRUCK1 1 2,383.48 $2,227,843 

003 Topsoil Spreading TRUCK1 1 130.06 $121,564 

004 Reseed REVEGE 1 95.00 $58,274

005 Mobe MOBILIZE 1 2.20 $4,526

006 Demolition  DEMOLISH 1 263.00 $113,489 

 

 

 

SUBTOTALS: 

 

 

2873.74  

 

$2,525,696                    

 
INDIRECT COSTS 
 
OVERHEAD AND PROFIT: 
 

Liability insurance: 2.02  Total = $51,019

Performance bond: 1.05  Total = $26,520

Job superintendent: 1,221.75  Total = $96,848

Profit: 10.00  Total = $252,570 

  TOTAL O & P = $426,957 

 CONTRACT AMOUNT (direct + O & P) = $2,952,653

 
LEGAL - ENGINEERING - PROJECT MANAGEMENT: 
 

Financial warranty processing (legal/related costs): $500  Total = $500 

Engineering work and/or contract/bid preparation: 5.23  Total = $154,424 

Reclamation management and/or administration: 5.00   $147,633 

     
CONTINGENCY: 0.00  Total = $0 

     
TOTAL INDIRECT COST = $729,513 

  
TOTAL BOND AMOUNT (direct + indirect) = $3,255,209

 

29



����������	�������������
�����
����
�
�

�� )8DD8>A34�	3G4;<��35>=�3D��=KGA;B84;�5HH>3@56�D3>�	5A8��3���! ���

�� 	363>5=3��8H5>;B84;�3D��G?67C�$856;:�54=��4@7>34B84;��7>��8>B7;���)������

�� 	��$���7AC:5>98�	8>;7D7C5;734�	������� �

�� ��=>8=98�D766�H8>B7;�0���1�7A�43;�>8IG7>8=�?8C5GA8�;:8>8�5>8�43��5;8>A�3D�;:8
�47;8=��;5;8A�34�;:8�H8>B7;�5>85�

�� 
:7A�7A�5�=><�B748����3�9>3G4=�F5;8>�7A�8LH3A8=�3>�3;:8>F7A8�7BH5C;8=(�A3�5
�866��8>B7;�54=�5AA3C75;8=�F5;8>�>79:;A�5>8�43;�488=8=�

�� �5;8>�D3>�;:8�599>895;8�3H8>5;734�7A�AGHH678=�D>3B�54�5HH>3@8=�3DD�A7;8�A3G>C8
54=�;>GCE8=�;3�;:8�B748�A7;8���5;8>�D3>�;:8�C34C>8;8�?5;C:�H654;�7A�AGHH678=�?<
;:8�485>?<�74=GA;>756�H5>E�

����	��	()(*+,(���	� �(-./��)+01��20��
$��!
$$��

�345,3450�%$ ���6*2)�$'#��%� 30



�����������	�
���������
���
���������������

�88�;:8�5;;5C:8=�5DD7=5@7;A�D>3B�	:G>C:�
54C:(�;:8�B748>56A�3F48>�54=�;:8
�47;8=��;5;8A�3D��B8>7C5(�;:8�AG>D5C8�3F48>(�97@749���
�	��	363>5=3�;:8�>79:;�;3
84;8>�54=�B748�;:8�H8>B7;�5>85�

����	��	()(*+,(���	� �(-./��)+01��20��
$��!
$$��

�345,3450�%$ ���6*2)�$'#��%� 31



BURNCO Colorado LLC                                                                                             Rocky Flats Pit M-1987-113 

Amendment 01                                                                                                                                   April 16, 2025
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April 16, 2025

Jefferson County Clerk and Recorder
100 Jefferson County Parkway, Suite 2560
Golden, Colorado 80419

Re: Amendment of  Mined Land
Reclamation Permit M-1987-113

Dear Sir or Madam:

We are delivering to you herewith, an amendment to our
approved permit application for the Rocky Flats Pit (Permit # M-
1987-113) operated by BURNCO Colorado, LLC.

This copy of the amendment application is delivered to you
pursuant to 34-32.5-112(9)(a), Colorado Revised Statutes 1995, as
amended, which states in part:
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This book must be kept for public review until the amendment
has been approved by the Division.  We will contact you once it
is and make arrangements to pickup this copy. 

Please acknowledge receipt of the copy of the permit amend-
ment by signing in the appropriate space provided below and
returning one copy of this letter to the person delivering the
book.  This will be submitted to the Division of Reclamation,
Mining & Safety to prove the amendment book was delivered to your
office.

Yours truly,
ENVIRONMENT, INC.

Stevan L. O'Brian

enclosure
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GALENA 7.2 Analysis Results            Version: 7.2.1.05            Licensee: Civil 
Resources 
______________________________________________________________________________________
______________________________________________ 
Project: BURNCO, LLC, Church/McKay 
   File: J:\Bestway-213\church-mckay\geotech\Stability\Westgate Static.gmf                         
Processed: 28 Jun 2023  09:27:00 
______________________________________________________________________________________
______________________________________________ 

DATA: Analysis  1 - Westgate Road, Static 

Material Properties (4 materials) 
------------------- 
Material:  1 (Mohr-Coulomb Isotropic) - Aggregate Unit 
   Cohesion   Phi   UnitWeight   Ru 
    175.00   35.0     130.00    Auto 
Material:  2 (Mohr-Coulomb Isotropic) - Finer Alluvial Unit 
   Cohesion   Phi   UnitWeight   Ru 
    200.00   30.0     125.00    Auto 
Material:  3 (Mohr-Coulomb Isotropic) - weathered bedrock 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   14.0     110.00    Auto 
Material:  4 (Mohr-Coulomb Isotropic) - UnweatheredBedrock 
   Cohesion   Phi   UnitWeight   Ru 
    100.00   26.0     124.00    Auto 
  
Water Properties 
---------------- 
Unit weight of water: 62.400           Unit weight of water/medium above ground:  
62.400 

Material Profiles (4 profiles) 
----------------- 
Profile:  1 (2 points)   Material beneath:  1 - Aggregate Unit 
      0.00      140.00         400.00      140.00 
Profile:  2 (2 points)   Material beneath:  2 - Finer Alluvial Unit 
      0.00       39.00         400.00       39.00 
Profile:  3 (2 points)   Material beneath:  3 - weathered bedrock 
      0.00       11.00         400.00       11.00 
Profile:  4 (2 points)   Material beneath:  4 - UnweatheredBedrock 
      0.00        9.00         400.00        9.00 
  
Slope Surface (4 points) 
------------- 
      0.00       36.00         200.00       39.00         266.00      105.00         
400.00      105.00 
  
Phreatic Surface (4 points) 
---------------- 
      0.00       26.00         200.00       28.00         300.00       50.00         
400.00       65.00 
  
Failure Surface 
--------------- 
Initial circular surface for critical search defined by: XL,XR,R  
  Intersects:  XL:     200.00      YL:      39.00      XR:     321.00      YR:     
105.00 
      Centre:  XC:     201.60      YC:     179.99                  Radius:  R:     
141.00 
  
Variable Restraints 
------------------- 



Parameter descriptor:              XL         XR         R  
Range of variation:              20.00      10.00      20.00 
Trial positions within range:      10         10         20 

-  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  --  --  --  - 

RESULTS: Analysis  1 - Westgate Road, Static 

Bishop Simplified Method of Analysis - Circular Failure Surface 
--------------------------------------------------------------- 
Critical Failure Surface Search using Multiple Circle Generation Techniques 
  
Initial failure surface approximation - Factor of Safety:   1.611 

Analysis Summary 
================ 
There were:  1812 successful analyses from a total of 2001 trial failure surfaces 
             189 analyses terminated due to unacceptable geometry 

Critical (minimum) Factor of Safety:  1.51 
========================================== 

Results Summary - Lowest 99 Factor of Safety circles 
---------------------------------------------------- 
Circle    X-Left      Y-Left     X-Right     Y-Right     X-Centre    Y-Centre      
Radius      FoS 
   1       201.11       40.11      316.00      105.00      191.76      190.82      
151.00     1.515   <-- Critical Surface 
   2       201.11       40.11      316.00      105.00      192.34      189.80      
149.95     1.517 
   3       201.11       40.11      316.00      105.00      192.91      188.78      
148.89     1.519 
   4       201.11       40.11      316.00      105.00      193.49      187.76      
147.84     1.522 
   5       201.11       40.11      316.00      105.00      194.07      186.73      
146.79     1.524 
   6       201.11       40.11      316.00      105.00      194.65      185.70      
145.74     1.526 
   7       201.11       40.11      316.00      105.00      195.23      184.68      
144.68     1.529 
   8       192.22       38.88      316.00      105.00      194.49      183.55      
144.68     1.530 
   9       190.00       38.85      316.00      105.00      193.88      184.54      
145.74     1.530 
  10       201.11       40.11      316.00      105.00      195.81      183.64      
143.63     1.532 
  11       201.11       40.11      317.11      105.00      192.92      190.89      
151.00     1.532 
  12       192.22       38.88      316.00      105.00      195.06      182.49      
143.63     1.532 
  13       190.00       38.85      316.00      105.00      194.44      183.47      
144.68     1.532 
  14       201.11       40.11      316.00      105.00      196.40      182.61      
142.58     1.534 
  15       201.11       40.11      317.11      105.00      193.49      189.86      
149.95     1.534 
  16       190.00       38.85      316.00      105.00      195.00      182.39      
143.63     1.535 
  17       192.22       38.88      316.00      105.00      195.63      181.42      
142.58     1.535 
  18       194.44       38.92      316.00      105.00      196.25      180.43      
141.53     1.535 



  19       203.33       42.33      316.00      105.00      193.29      193.00      
151.00     1.536 
  20       201.11       40.11      317.11      105.00      194.06      188.84      
148.89     1.537 
  21       190.00       38.85      316.00      105.00      195.57      181.32      
142.58     1.537 
  22       201.11       40.11      316.00      105.00      196.98      181.58      
141.53     1.537 
  23       192.22       38.88      316.00      105.00      196.20      180.35      
141.53     1.537 
  24       194.44       38.92      316.00      105.00      196.83      179.37      
140.47     1.537 
  25       203.33       42.33      316.00      105.00      193.86      191.98      
149.95     1.538 
  26       190.00       38.85      316.00      105.00      196.13      180.24      
141.53     1.539 
  27       201.11       40.11      317.11      105.00      194.64      187.81      
147.84     1.539 
  28       192.22       38.88      316.00      105.00      196.77      179.28      
140.47     1.540 
  29       201.11       40.11      316.00      105.00      197.57      180.54      
140.47     1.540 
  30       194.44       38.92      316.00      105.00      197.41      178.31      
139.42     1.540 
  31       203.33       42.33      316.00      105.00      194.43      190.96      
148.89     1.540 
  32       190.00       38.85      316.00      105.00      196.70      179.16      
140.47     1.541 
  33       201.11       40.11      317.11      105.00      195.21      186.78      
146.79     1.542 
  34       192.22       38.88      317.11      105.00      194.47      185.66      
146.79     1.542 
  35       190.00       38.85      317.11      105.00      193.86      186.64      
147.84     1.542 
  36       192.22       38.88      316.00      105.00      197.35      178.21      
139.42     1.542 
  37       203.33       42.33      316.00      105.00      194.99      189.94      
147.84     1.543 
  38       201.11       40.11      316.00      105.00      198.15      179.50      
139.42     1.543 
  39       194.44       38.92      316.00      105.00      197.99      177.24      
138.37     1.543 
  40       190.00       38.85      316.00      105.00      197.27      178.08      
139.42     1.544 
  41       196.67       38.95      316.00      105.00      198.62      176.25      
137.32     1.544 
  42       201.11       40.11      317.11      105.00      195.79      185.75      
145.74     1.544 
  43       192.22       38.88      317.11      105.00      195.03      184.59      
145.74     1.544 
  44       190.00       38.85      317.11      105.00      194.41      185.57      
146.79     1.544 
  45       192.22       38.88      316.00      105.00      197.92      177.13      
138.37     1.545 
  46       203.33       42.33      316.00      105.00      195.56      188.92      
146.79     1.545 
  47       201.11       40.11      316.00      105.00      198.74      178.46      
138.37     1.546 
  48       194.44       38.92      316.00      105.00      198.57      176.17      
137.32     1.546 
  49       190.00       38.85      316.00      105.00      197.84      177.00      
138.37     1.546 



  50       190.00       38.85      317.11      105.00      194.97      184.50      
145.74     1.547 
  51       192.22       38.88      317.11      105.00      195.59      183.53      
144.68     1.547 
  52       201.11       40.11      317.11      105.00      196.37      184.72      
144.68     1.547 
  53       196.67       38.95      316.00      105.00      199.20      175.19      
136.26     1.547 
  54       192.22       38.88      316.00      105.00      198.50      176.06      
137.32     1.547 
  55       203.33       42.33      316.00      105.00      196.13      187.89      
145.74     1.547 
  56       190.00       38.85      316.00      105.00      198.41      175.91      
137.32     1.548 
  57       194.44       38.92      316.00      105.00      199.15      175.10      
136.26     1.549 
  58       190.00       38.85      317.11      105.00      195.53      183.43      
144.68     1.549 
  59       201.11       40.11      316.00      105.00      199.33      177.42      
137.32     1.549 
  60       192.22       38.88      317.11      105.00      196.16      182.46      
143.63     1.549 
  61       194.44       38.92      317.11      105.00      196.78      181.48      
142.58     1.549 
  62       201.11       40.11      317.11      105.00      196.95      183.68      
143.63     1.549 
  63       201.11       40.11      318.22      105.00      194.07      190.95      
151.00     1.550 
  64       192.22       38.88      316.00      105.00      199.08      174.97      
136.26     1.550 
  65       203.33       42.33      316.00      105.00      196.70      186.87      
144.68     1.550 
  66       196.67       38.95      316.00      105.00      199.79      174.12      
135.21     1.550 
  67       190.00       38.85      316.00      105.00      198.98      174.82      
136.26     1.551 
  68       190.00       38.85      317.11      105.00      196.09      182.35      
143.63     1.551 
  69       194.44       38.92      316.00      105.00      199.73      174.02      
135.21     1.552 
  70       192.22       38.88      317.11      105.00      196.72      181.39      
142.58     1.552 
  71       201.11       40.11      318.22      105.00      194.64      189.92      
149.95     1.552 
  72       192.22       38.88      316.00      105.00      199.66      173.89      
135.21     1.552 
  73       194.44       38.92      317.11      105.00      197.35      180.41      
141.53     1.552 
  74       201.11       40.11      316.00      105.00      199.92      176.37      
136.26     1.552 
  75       203.33       42.33      316.00      105.00      197.28      185.84      
143.63     1.552 
  76       201.11       40.11      317.11      105.00      197.53      182.65      
142.58     1.552 
  77       190.00       38.85      316.00      105.00      199.56      173.72      
135.21     1.553 
  78       196.67       38.95      316.00      105.00      200.39      173.06      
134.16     1.553 
  79       190.00       38.85      317.11      105.00      196.65      181.27      
142.58     1.553 
  80       203.33       42.33      317.11      105.00      194.46      193.07      
151.00     1.554 



  81       192.22       38.88      318.22      105.00      194.45      187.76      
148.89     1.554 
  82       192.22       38.88      317.11      105.00      197.29      180.32      
141.53     1.554 
  83       201.11       40.11      318.22      105.00      195.21      188.89      
148.89     1.554 
  84       190.00       38.85      318.22      105.00      193.84      188.75      
149.95     1.554 
  85       194.44       38.92      316.00      105.00      200.32      172.95      
134.16     1.554 
  86       192.22       38.88      316.00      105.00      200.24      172.80      
134.16     1.555 
  87       203.33       42.33      316.00      105.00      197.85      184.81      
142.58     1.555 
  88       194.44       38.92      317.11      105.00      197.92      179.35      
140.47     1.555 
  89       190.00       38.85      316.00      105.00      200.13      172.62      
134.16     1.555 
  90       198.89       38.98      316.00      105.00      201.03      172.07      
133.11     1.555 
  91       201.11       40.11      317.11      105.00      198.11      181.61      
141.53     1.555 
  92       190.00       38.85      317.11      105.00      197.21      180.19      
141.53     1.555 
  93       201.11       40.11      316.00      105.00      200.51      175.32      
135.21     1.555 
  94       196.67       38.95      317.11      105.00      198.55      178.36      
139.42     1.556 
  95       203.33       42.33      317.11      105.00      195.02      192.05      
149.95     1.556 
  96       196.67       38.95      316.00      105.00      200.98      171.99      
133.11     1.556 
  97       192.22       38.88      318.22      105.00      195.00      186.70      
147.84     1.556 
  98       190.00       38.85      318.22      105.00      194.39      187.68      
148.89     1.557 
  99       192.22       38.88      317.11      105.00      197.86      179.24      
140.47     1.557 

Critical Failure Surface (circle 1) 
------------------------ 
Intersects:  XL:     201.11      YL:      40.11      XR:     316.00      YR:     
105.00 
    Centre:  XC:     191.76      YC:     190.82                  Radius:  R:     
151.00 
Generated failure surface: (20 points) 
    201.11     40.11          208.27     40.73          215.39     41.68          
222.46     42.98          229.46     44.60 
    236.38     46.56          243.19     48.85          249.89     51.46          
256.45     54.38          262.87     57.61 
    269.13     61.15          275.21     64.97          281.10     69.09          
286.79     73.48          292.27     78.13 
    297.51     83.04          302.52     88.19          307.28     93.58          
311.78     99.19          316.00    105.00 

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      201.11      5.86     4.9     3.58     3.59     1     175.00    35.0       
761.43        0.00       195.01    0.97 



  2      204.69     17.57     4.9     3.58     3.59     1     175.00    35.0      
2284.29        0.00       604.13    0.97 
  3      208.27     28.80     7.6     3.56     3.59     1     175.00    35.0      
3743.56        0.00       975.21    0.95 
  4      211.83     39.78     7.6     3.56     3.59     1     175.00    35.0      
5171.08        0.00      1352.65    0.95 
  5      215.39     50.03    10.4     3.53     3.59     1     175.00    35.0      
6504.07        0.00      1677.19    0.94 
  6      218.93     60.24    10.4     3.53     3.59     1     175.00    35.0      
7830.97        0.00      2023.33    0.94 
  7      222.46     69.40    13.1     3.50     3.59     1     175.00    35.0      
9021.76        0.00      2303.30    0.93 
  8      225.96     78.80    13.1     3.50     3.59     1     175.00    35.0     
10243.62        0.00      2618.53    0.93 
  9      229.46     86.76    15.8     3.46     3.59     1     175.00    35.0     
11278.79        0.00      2855.73    0.92 
 10      232.92     95.32    15.8     3.46     3.59     1     175.00    35.0     
12392.12        0.00      3140.48    0.92 
 11      236.38    102.01    18.5     3.41     3.59     1     175.00    35.0     
13260.73        0.00      3336.47    0.91 
 12      239.78    109.72    18.5     3.41     3.59     1     175.00    35.0     
14263.07        0.00      3591.20    0.91 
 13      243.19    115.05    21.3     3.35     3.59     1     175.00    35.0     
14956.67        0.00      3747.45    0.91 
 14      246.54    121.90    21.3     3.35     3.59     1     175.00    35.0     
15846.62        0.00      3972.68    0.91 
 15      249.89    125.84    24.0     3.28     3.59     1     175.00    35.0     
16359.73        0.00      4090.55    0.91 
 16      253.17    131.82    24.0     3.28     3.59     1     175.00    35.0     
17136.59        0.00      4286.85    0.91 
 17      256.45    134.36    26.7     3.21     3.59     1     175.00    35.0     
17466.30        0.00      4367.63    0.91 
 18      259.66    139.47    26.7     3.21     3.59     1     175.00    35.0     
18130.88        0.00      4535.62    0.91 
 19      262.87    140.71    29.5     3.13     3.60     1     175.00    35.0     
18292.82        0.00      4580.64    0.91 
 20      266.00    139.84    29.5     3.13     3.59     1     175.00    35.0     
18178.91        0.00      4559.88    0.91 
 21      269.13    130.45    32.2     3.04     3.59     1     175.00    35.0     
16958.23        0.00      4263.42    0.92 
 22      272.17    124.63    32.2     3.04     3.59     1     175.00    35.0     
16201.60        0.00      4070.68    0.92 
 23      275.21    114.91    34.9     2.95     3.59     1     175.00    35.0     
14937.66        0.00      3772.04    0.92 
 24      278.15    108.85    34.9     2.95     3.59     1     175.00    35.0     
14149.97        0.00      3569.92    0.92 
 25      281.10     99.06    37.6     2.85     3.59     1     175.00    35.0     
12877.99        0.00      3270.86    0.93 
 26      283.95     92.82    37.6     2.85     3.59     1     175.00    35.0     
12066.34        0.00      3060.57    0.93 
 27      286.79     83.12    40.4     2.74     3.59     1     175.00    35.0     
10805.41        0.00      2762.95    0.94 
 28      289.53     76.75    40.4     2.74     3.59     1     175.00    35.0      
9977.05        0.00      2545.76    0.94 
 29      292.27     67.28    43.1     2.62     3.59     1     175.00    35.0      
8746.65        0.00      2251.63    0.96 
 30      294.89     60.84    43.1     2.62     3.59     1     175.00    35.0      
7909.40        0.00      2028.85    0.96 
 31      297.51     51.76    45.8     2.50     3.59     1     175.00    35.0      
6729.43        0.00      1740.49    0.97 
 32      300.02     45.31    45.8     2.50     3.59     1     175.00    35.0      
5890.49        0.00      1513.48    0.97 



 33      302.52     36.77    48.5     2.38     3.59     1     175.00    35.0      
4780.64        0.00      1233.44    0.99 
 34      304.90     30.37    48.5     2.38     3.59     1     175.00    35.0      
3947.87        0.00      1003.62    0.99 
 35      307.28     22.52    51.3     2.25     3.59     1     175.00    35.0      
2927.67        0.00       734.77    1.01 
 36      309.53     16.22    51.3     2.25     3.59     1     175.00    35.0      
2108.51        0.00       503.61    1.01 
 37      311.78      9.21    54.0     2.11     3.59     1     175.00    35.0      
1197.14        0.00       249.24    1.04 
 38      313.89      3.07    54.0     2.11     3.59     1     175.00    35.0       
399.05        0.00        18.29    1.04 
                 --------                   -------                            -------
--- 
     X-S Area:    2967.19    Path Length:    136.54               X-S Weight:   
385735.19 
  
______________________________________________________________________________________
______________________________________________ 
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GALENA 7.2 Analysis Results            Version: 7.2.1.05            Licensee: Civil 
Resources 
______________________________________________________________________________________
______________________________________________ 
Project: BURNCO, LLC, Church/McKay 
   File: J:\Bestway-213\church-mckay\geotech\Stability\Westgate Seismic2.gmf                       
Processed: 28 Jun 2023  09:54:29 
______________________________________________________________________________________
______________________________________________ 

DATA: Analysis  1 - Westgate Road, Seismic 

Material Properties (4 materials) 
------------------- 
Material:  1 (Mohr-Coulomb Isotropic) - Aggregate Unit 
   Cohesion   Phi   UnitWeight   Ru 
    175.00   35.0     130.00    Auto 
Material:  2 (Mohr-Coulomb Isotropic) - Finer Alluvial Unit 
   Cohesion   Phi   UnitWeight   Ru 
    200.00   30.0     125.00    Auto 
Material:  3 (Mohr-Coulomb Isotropic) - weathered bedrock 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   14.0     110.00    Auto 
Material:  4 (Mohr-Coulomb Isotropic) - UnweatheredBedrock 
   Cohesion   Phi   UnitWeight   Ru 
    100.00   26.0     124.00    Auto 
  
Water Properties 
---------------- 
Unit weight of water: 62.400           Unit weight of water/medium above ground:  
62.400 

Material Profiles (4 profiles) 
----------------- 
Profile:  1 (2 points)   Material beneath:  1 - Aggregate Unit 
      0.00      140.00         400.00      140.00 
Profile:  2 (2 points)   Material beneath:  2 - Finer Alluvial Unit 
      0.00       39.00         400.00       39.00 
Profile:  3 (2 points)   Material beneath:  3 - weathered bedrock 
      0.00       11.00         400.00       11.00 
Profile:  4 (2 points)   Material beneath:  4 - UnweatheredBedrock 
      0.00        9.00         400.00        9.00 
  
Slope Surface (4 points) 
------------- 
      0.00       36.00         200.00       39.00         266.00      105.00         
400.00      105.00 
  
Phreatic Surface (4 points) 
---------------- 
      0.00       26.00         200.00       28.00         300.00       50.00         
400.00       65.00 
  
Failure Surface 
--------------- 
Initial circular surface for critical search defined by: XL,XR,R  
  Intersects:  XL:     200.00      YL:      39.00      XR:     321.00      YR:     
105.00 
      Centre:  XC:     201.60      YC:     179.99                  Radius:  R:     
141.00 
  
Earthquake Force 
---------------- 



Pseudo-static earthquake (seismic) coefficient:  0.132 

Variable Restraints 
------------------- 
Parameter descriptor:              XL         XR         R  
Range of variation:              20.00      10.00      20.00 
Trial positions within range:      10         10         20 

-  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  --  --  --  - 

RESULTS: Analysis  1 - Westgate Road, Seismic 

Bishop Simplified Method of Analysis - Circular Failure Surface 
--------------------------------------------------------------- 
Critical Failure Surface Search using Multiple Circle Generation Techniques 
  
Initial failure surface approximation - Factor of Safety:   1.249 

Analysis Summary 
================ 
There were:  1812 successful analyses from a total of 2001 trial failure surfaces 
             189 analyses terminated due to unacceptable geometry 

Critical (minimum) Factor of Safety:  1.18 
========================================== 
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and consult the GALENA Help utility 

Results Summary - Lowest 99 Factor of Safety circles 
---------------------------------------------------- 
Circle    X-Left      Y-Left     X-Right     Y-Right     X-Centre    Y-Centre      
Radius      FoS 
   1       201.11       40.11      316.00      105.00      191.76      190.82      
151.00     1.177   <-- Critical Surface 
   2       201.11       40.11      316.00      105.00      192.34      189.80      
149.95     1.179 
   3       201.11       40.11      316.00      105.00      192.91      188.78      
148.89     1.181 
   4       201.11       40.11      316.00      105.00      193.49      187.76      
147.84     1.183 
   5       201.11       40.11      316.00      105.00      194.07      186.73      
146.79     1.185 
   6       201.11       40.11      316.00      105.00      194.65      185.70      
145.74     1.187 
   7       201.11       40.11      317.11      105.00      192.92      190.89      
151.00     1.189 
   8       201.11       40.11      316.00      105.00      195.23      184.68      
144.68     1.189 
   9       203.33       42.33      316.00      105.00      193.29      193.00      
151.00     1.190 
  10       201.11       40.11      317.11      105.00      193.49      189.86      
149.95     1.191 
  11       201.11       40.11      316.00      105.00      195.81      183.64      
143.63     1.192 
  12       203.33       42.33      316.00      105.00      193.86      191.98      
149.95     1.192 
  13       192.22       38.88      316.00      105.00      194.49      183.55      
144.68     1.193 
  14       190.00       38.85      316.00      105.00      193.88      184.54      
145.74     1.193 
  15       201.11       40.11      317.11      105.00      194.06      188.84      
148.89     1.193 



  16       203.33       42.33      316.00      105.00      194.43      190.96      
148.89     1.194 
  17       201.11       40.11      316.00      105.00      196.40      182.61      
142.58     1.194 
  18       192.22       38.88      316.00      105.00      195.06      182.49      
143.63     1.195 
  19       201.11       40.11      317.11      105.00      194.64      187.81      
147.84     1.195 
  20       190.00       38.85      316.00      105.00      194.44      183.47      
144.68     1.195 
  21       203.33       42.33      316.00      105.00      194.99      189.94      
147.84     1.196 
  22       201.11       40.11      316.00      105.00      196.98      181.58      
141.53     1.197 
  23       190.00       38.85      316.00      105.00      195.00      182.39      
143.63     1.197 
  24       192.22       38.88      316.00      105.00      195.63      181.42      
142.58     1.197 
  25       194.44       38.92      316.00      105.00      196.25      180.43      
141.53     1.197 
  26       201.11       40.11      317.11      105.00      195.21      186.78      
146.79     1.197 
  27       203.33       42.33      316.00      105.00      195.56      188.92      
146.79     1.198 
  28       201.11       40.11      316.00      105.00      197.57      180.54      
140.47     1.199 
  29       190.00       38.85      316.00      105.00      195.57      181.32      
142.58     1.199 
  30       201.11       40.11      317.11      105.00      195.79      185.75      
145.74     1.199 
  31       192.22       38.88      316.00      105.00      196.20      180.35      
141.53     1.199 
  32       194.44       38.92      316.00      105.00      196.83      179.37      
140.47     1.200 
  33       203.33       42.33      316.00      105.00      196.13      187.89      
145.74     1.200 
  34       192.22       38.88      317.11      105.00      194.47      185.66      
146.79     1.200 
  35       190.00       38.85      317.11      105.00      193.86      186.64      
147.84     1.200 
  36       201.11       40.11      318.22      105.00      194.07      190.95      
151.00     1.201 
  37       190.00       38.85      316.00      105.00      196.13      180.24      
141.53     1.201 
  38       201.11       40.11      316.00      105.00      198.15      179.50      
139.42     1.202 
  39       201.11       40.11      317.11      105.00      196.37      184.72      
144.68     1.202 
  40       192.22       38.88      316.00      105.00      196.77      179.28      
140.47     1.202 
  41       203.33       42.33      316.00      105.00      196.70      186.87      
144.68     1.202 
  42       203.33       42.33      317.11      105.00      194.46      193.07      
151.00     1.202 
  43       192.22       38.88      317.11      105.00      195.03      184.59      
145.74     1.202 
  44       194.44       38.92      316.00      105.00      197.41      178.31      
139.42     1.202 
  45       190.00       38.85      317.11      105.00      194.41      185.57      
146.79     1.202 
  46       201.11       40.11      318.22      105.00      194.64      189.92      
149.95     1.203 



  47       190.00       38.85      316.00      105.00      196.70      179.16      
140.47     1.203 
  48       203.33       42.33      317.11      105.00      195.02      192.05      
149.95     1.204 
  49       192.22       38.88      316.00      105.00      197.35      178.21      
139.42     1.204 
  50       201.11       40.11      317.11      105.00      196.95      183.68      
143.63     1.204 
  51       203.33       42.33      316.00      105.00      197.28      185.84      
143.63     1.204 
  52       201.11       40.11      316.00      105.00      198.74      178.46      
138.37     1.204 
  53       190.00       38.85      317.11      105.00      194.97      184.50      
145.74     1.204 
  54       192.22       38.88      317.11      105.00      195.59      183.53      
144.68     1.204 
  55       205.56       44.56      316.00      105.00      194.88      195.18      
151.00     1.205 
  56       194.44       38.92      316.00      105.00      197.99      177.24      
138.37     1.205 
  57       201.11       40.11      318.22      105.00      195.21      188.89      
148.89     1.205 
  58       196.67       38.95      316.00      105.00      198.62      176.25      
137.32     1.205 
  59       190.00       38.85      316.00      105.00      197.27      178.08      
139.42     1.205 
  60       203.33       42.33      317.11      105.00      195.58      191.03      
148.89     1.206 
  61       205.56       44.56      316.00      105.00      195.44      194.16      
149.95     1.206 
  62       203.33       42.33      316.00      105.00      197.85      184.81      
142.58     1.206 
  63       190.00       38.85      317.11      105.00      195.53      183.43      
144.68     1.206 
  64       192.22       38.88      316.00      105.00      197.92      177.13      
138.37     1.206 
  65       201.11       40.11      317.11      105.00      197.53      182.65      
142.58     1.207 
  66       192.22       38.88      317.11      105.00      196.16      182.46      
143.63     1.207 
  67       194.44       38.92      317.11      105.00      196.78      181.48      
142.58     1.207 
  68       201.11       40.11      316.00      105.00      199.33      177.42      
137.32     1.207 
  69       201.11       40.11      318.22      105.00      195.78      187.86      
147.84     1.207 
  70       194.44       38.92      316.00      105.00      198.57      176.17      
137.32     1.207 
  71       192.22       38.88      318.22      105.00      194.45      187.76      
148.89     1.207 
  72       190.00       38.85      316.00      105.00      197.84      177.00      
138.37     1.208 
  73       190.00       38.85      318.22      105.00      193.84      188.75      
149.95     1.208 
  74       203.33       42.33      317.11      105.00      196.15      190.00      
147.84     1.208 
  75       205.56       44.56      316.00      105.00      196.00      193.14      
148.89     1.208 
  76       196.67       38.95      316.00      105.00      199.20      175.19      
136.26     1.208 
  77       190.00       38.85      317.11      105.00      196.09      182.35      
143.63     1.208 



  78       192.22       38.88      316.00      105.00      198.50      176.06      
137.32     1.209 
  79       203.33       42.33      316.00      105.00      198.42      183.77      
141.53     1.209 
  80       192.22       38.88      317.11      105.00      196.72      181.39      
142.58     1.209 
  81       201.11       40.11      317.11      105.00      198.11      181.61      
141.53     1.209 
  82       194.44       38.92      317.11      105.00      197.35      180.41      
141.53     1.209 
  83       201.11       40.11      318.22      105.00      196.35      186.82      
146.79     1.209 
  84       192.22       38.88      318.22      105.00      195.00      186.70      
147.84     1.210 
  85       190.00       38.85      318.22      105.00      194.39      187.68      
148.89     1.210 
  86       190.00       38.85      316.00      105.00      198.41      175.91      
137.32     1.210 
  87       194.44       38.92      316.00      105.00      199.15      175.10      
136.26     1.210 
  88       201.11       40.11      316.00      105.00      199.92      176.37      
136.26     1.210 
  89       205.56       44.56      316.00      105.00      196.56      192.12      
147.84     1.210 
  90       203.33       42.33      317.11      105.00      196.71      188.97      
146.79     1.210 
  91       190.00       38.85      317.11      105.00      196.65      181.27      
142.58     1.210 
  92       192.22       38.88      316.00      105.00      199.08      174.97      
136.26     1.211 
  93       196.67       38.95      316.00      105.00      199.79      174.12      
135.21     1.211 
  94       203.33       42.33      316.00      105.00      199.00      182.74      
140.47     1.211 
  95       192.22       38.88      317.11      105.00      197.29      180.32      
141.53     1.211 
  96       190.00       38.85      318.22      105.00      194.95      186.61      
147.84     1.212 
  97       201.11       40.11      317.11      105.00      198.69      180.56      
140.47     1.212 
  98       201.11       40.11      318.22      105.00      196.93      185.79      
145.74     1.212 
  99       192.22       38.88      318.22      105.00      195.56      185.63      
146.79     1.212 

Critical Failure Surface (circle 1) 
------------------------ 
Intersects:  XL:     201.11      YL:      40.11      XR:     316.00      YR:     
105.00 
    Centre:  XC:     191.76      YC:     190.82                  Radius:  R:     
151.00 
Generated failure surface: (20 points) 
    201.11     40.11          208.27     40.73          215.39     41.68          
222.46     42.98          229.46     44.60 
    236.38     46.56          243.19     48.85          249.89     51.46          
256.45     54.38          262.87     57.61 
    269.13     61.15          275.21     64.97          281.10     69.09          
286.79     73.48          292.27     78.13 
    297.51     83.04          302.52     88.19          307.28     93.58          
311.78     99.19          316.00    105.00 

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      201.11      5.86     4.9     3.58     3.59     1     175.00    35.0       
761.43        0.00       190.17    0.95 
  2      204.69     17.57     4.9     3.58     3.59     1     175.00    35.0      
2284.29        0.00       594.85    0.95 
  3      208.27     28.80     7.6     3.56     3.59     1     175.00    35.0      
3743.56        0.00       955.00    0.93 
  4      211.83     39.78     7.6     3.56     3.59     1     175.00    35.0      
5171.08        0.00      1326.22    0.93 
  5      215.39     50.03    10.4     3.53     3.59     1     175.00    35.0      
6504.07        0.00      1634.97    0.92 
  6      218.93     60.24    10.4     3.53     3.59     1     175.00    35.0      
7830.97        0.00      1973.52    0.92 
  7      222.46     69.40    13.1     3.50     3.59     1     175.00    35.0      
9021.76        0.00      2234.03    0.90 
  8      225.96     78.80    13.1     3.50     3.59     1     175.00    35.0     
10243.62        0.00      2540.70    0.90 
  9      229.46     86.76    15.8     3.46     3.59     1     175.00    35.0     
11278.79        0.00      2755.73    0.89 
 10      232.92     95.32    15.8     3.46     3.59     1     175.00    35.0     
12392.12        0.00      3031.31    0.89 
 11      236.38    102.01    18.5     3.41     3.59     1     175.00    35.0     
13260.73        0.00      3203.27    0.88 
 12      239.78    109.72    18.5     3.41     3.59     1     175.00    35.0     
14263.07        0.00      3448.54    0.88 
 13      243.19    115.05    21.3     3.35     3.59     1     175.00    35.0     
14956.67        0.00      3579.65    0.87 
 14      246.54    121.90    21.3     3.35     3.59     1     175.00    35.0     
15846.62        0.00      3795.42    0.87 
 15      249.89    125.84    24.0     3.28     3.59     1     175.00    35.0     
16359.73        0.00      3887.67    0.87 
 16      253.17    131.82    24.0     3.28     3.59     1     175.00    35.0     
17136.59        0.00      4074.79    0.87 
 17      256.45    134.36    26.7     3.21     3.59     1     175.00    35.0     
17466.30        0.00      4130.06    0.86 
 18      259.66    139.47    26.7     3.21     3.59     1     175.00    35.0     
18130.88        0.00      4289.40    0.86 
 19      262.87    140.71    29.5     3.13     3.60     1     175.00    35.0     
18292.82        0.00      4309.50    0.86 
 20      266.00    139.84    29.5     3.13     3.59     1     175.00    35.0     
18178.91        0.00      4289.91    0.86 
 21      269.13    130.45    32.2     3.04     3.59     1     175.00    35.0     
16958.23        0.00      3989.02    0.86 
 22      272.17    124.63    32.2     3.04     3.59     1     175.00    35.0     
16201.60        0.00      3808.00    0.86 
 23      275.21    114.91    34.9     2.95     3.59     1     175.00    35.0     
14937.66        0.00      3508.70    0.86 
 24      278.15    108.85    34.9     2.95     3.59     1     175.00    35.0     
14149.97        0.00      3319.81    0.86 
 25      281.10     99.06    37.6     2.85     3.59     1     175.00    35.0     
12877.99        0.00      3023.74    0.87 
 26      283.95     92.82    37.6     2.85     3.59     1     175.00    35.0     
12066.34        0.00      2828.21    0.87 
 27      286.79     83.12    40.4     2.74     3.59     1     175.00    35.0     
10805.41        0.00      2537.12    0.87 
 28      289.53     76.75    40.4     2.74     3.59     1     175.00    35.0      
9977.05        0.00      2336.21    0.87 
 29      292.27     67.28    43.1     2.62     3.59     1     175.00    35.0      
8746.65        0.00      2052.01    0.88 



 30      294.89     60.84    43.1     2.62     3.59     1     175.00    35.0      
7909.40        0.00      1847.01    0.88 
 31      297.51     51.76    45.8     2.50     3.59     1     175.00    35.0      
6729.43        0.00      1571.82    0.89 
 32      300.02     45.31    45.8     2.50     3.59     1     175.00    35.0      
5890.49        0.00      1364.05    0.89 
 33      302.52     36.77    48.5     2.38     3.59     1     175.00    35.0      
4780.64        0.00      1100.21    0.90 
 34      304.90     30.37    48.5     2.38     3.59     1     175.00    35.0      
3947.87        0.00       891.03    0.90 
 35      307.28     22.52    51.3     2.25     3.59     1     175.00    35.0      
2927.67        0.00       641.18    0.92 
 36      309.53     16.22    51.3     2.25     3.59     1     175.00    35.0      
2108.51        0.00       431.99    0.92 
 37      311.78      9.21    54.0     2.11     3.59     1     175.00    35.0      
1197.14        0.00       199.09    0.94 
 38      313.89      3.07    54.0     2.11     3.59     1     175.00    35.0       
399.05        0.00        -8.66    0.94 
                 --------                   -------                            -------
--- 
     X-S Area:    2967.19    Path Length:    136.54               X-S Weight:   
385735.19 
  
______________________________________________________________________________________
______________________________________________ 
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GALENA 7.2 Analysis Results            Version: 7.2.1.05            Licensee: Civil 
Resources 
______________________________________________________________________________________
______________________________________________ 
Project: BURNCO, LLC, Church/McKay 
   File: J:\Bestway-213\church-mckay\geotech\Stability\Ditch Static.gmf                            
Processed: 28 Jun 2023  10:30:29 
______________________________________________________________________________________
______________________________________________ 

DATA: Analysis  1 - Ditch, Static 

Material Properties (4 materials) 
------------------- 
Material:  1 (Mohr-Coulomb Isotropic) - Aggregate Unit 
   Cohesion   Phi   UnitWeight   Ru 
    175.00   35.0     130.00    Auto 
Material:  2 (Mohr-Coulomb Isotropic) - Finer Alluvial Unit 
   Cohesion   Phi   UnitWeight   Ru 
    200.00   30.0     125.00    Auto 
Material:  3 (Mohr-Coulomb Isotropic) - weathered bedrock 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   14.0     110.00    Auto 
Material:  4 (Mohr-Coulomb Isotropic) - UnweatheredBedrock 
   Cohesion   Phi   UnitWeight   Ru 
    100.00   26.0     124.00    Auto 
  
Water Properties 
---------------- 
Unit weight of water: 62.400           Unit weight of water/medium above ground:  
62.400 

Material Profiles (3 profiles) 
----------------- 
Profile:  1 (2 points)   Material beneath:  1 - Aggregate Unit 
      0.00      140.00         400.00      140.00 
Profile:  2 (3 points)   Material beneath:  3 - weathered bedrock 
      0.00       12.00         200.00        5.00         400.00       -5.00 
Profile:  3 (3 points)   Material beneath:  4 - UnweatheredBedrock 
      0.00       10.00         200.00        3.00         400.00       -7.00 
  
Slope Surface (4 points) 
------------- 
      0.00       12.00         200.00        5.00         300.00      105.00         
400.00      105.00 
  
Phreatic Surface (4 points) 
---------------- 
      0.00       12.00         200.00        5.00         300.00       15.00         
400.00       25.00 
  
Failure Surface 
--------------- 
Initial circular surface for critical search defined by: XL,XR,R  
  Intersects:  XL:     200.00      YL:       5.00      XR:     395.00      YR:     
105.00 
      Centre:  XC:     231.19      YC:     184.31                  Radius:  R:     
182.00 
  
Variable Restraints 
------------------- 
Parameter descriptor:              XL         XR         R  
Range of variation:              20.00      10.00      20.00 



Trial positions within range:      10         10         20 

-  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  --  --  --  - 

RESULTS: Analysis  1 - Ditch, Static 

Bishop Simplified Method of Analysis - Circular Failure Surface 
--------------------------------------------------------------- 
Critical Failure Surface Search using Multiple Circle Generation Techniques 
  
Initial failure surface approximation - Factor of Safety:   1.634 

Analysis Summary 
================ 
There were:  2001 successful analyses from a total of 2001 trial failure surfaces 

Critical (minimum) Factor of Safety:  1.56 
========================================== 

Results Summary - Lowest 99 Factor of Safety circles 
---------------------------------------------------- 
Circle    X-Left      Y-Left     X-Right     Y-Right     X-Centre    Y-Centre      
Radius      FoS 
   1       190.00        5.35      390.00      105.00      225.04      185.55      
183.58     1.555   <-- Critical Surface 
   2       192.22        5.27      390.00      105.00      226.98      182.31      
180.42     1.558 
   3       190.00        5.35      390.00      105.00      224.45      186.74      
184.63     1.559 
   4       190.00        5.35      390.00      105.00      225.63      184.36      
182.53     1.560 
   5       194.44        5.19      390.00      105.00      228.95      179.07      
177.26     1.561 
   6       192.22        5.27      390.00      105.00      226.38      183.50      
181.47     1.561 
   7       192.22        5.27      390.00      105.00      227.58      181.12      
179.37     1.562 
   8       190.00        5.35      390.00      105.00      223.86      187.92      
185.68     1.563 
   9       196.67        5.12      390.00      105.00      230.95      175.81      
174.11     1.564 
  10       194.44        5.19      390.00      105.00      228.34      180.26      
178.32     1.564 
  11       192.22        5.27      390.00      105.00      225.79      184.69      
182.53     1.565 
  12       190.00        5.35      391.11      105.00      225.46      186.54      
184.63     1.565 
  13       190.00        5.35      391.11      105.00      224.88      187.73      
185.68     1.565 
  14       194.44        5.19      390.00      105.00      229.56      177.87      
176.21     1.565 
  15       192.22        5.27      391.11      105.00      227.40      183.30      
181.47     1.566 
  16       194.44        5.19      391.11      105.00      229.36      180.06      
178.32     1.567 
  17       192.22        5.27      391.11      105.00      226.80      184.49      
182.53     1.567 
  18       190.00        5.35      390.00      105.00      226.23      183.17      
181.47     1.568 
  19       190.00        5.35      390.00      105.00      223.27      189.10      
186.74     1.568 



  20       196.67        5.12      390.00      105.00      230.33      177.01      
175.16     1.568 
  21       194.44        5.19      390.00      105.00      227.74      181.45      
179.37     1.568 
  22       196.67        5.12      390.00      105.00      231.57      174.61      
173.05     1.568 
  23       196.67        5.12      391.11      105.00      231.35      176.81      
175.16     1.570 
  24       194.44        5.19      391.11      105.00      228.76      181.25      
179.37     1.570 
  25       190.00        5.35      391.11      105.00      226.05      185.35      
183.58     1.570 
  26       190.00        5.35      392.22      105.00      225.30      188.72      
186.74     1.571 
  27       192.22        5.27      390.00      105.00      228.19      179.92      
178.32     1.571 
  28       192.22        5.27      390.00      105.00      225.19      185.87      
183.58     1.571 
  29       190.00        5.35      391.11      105.00      224.29      188.91      
186.74     1.571 
  30       196.67        5.12      390.00      105.00      229.71      178.20      
176.21     1.572 
  31       198.89        5.04      390.00      105.00      232.34      173.75      
172.00     1.572 
  32       192.22        5.27      391.11      105.00      228.00      182.11      
180.42     1.573 
  33       190.00        5.35      391.11      105.00      223.71      190.09      
187.79     1.573 
  34       192.22        5.27      392.22      105.00      227.23      185.48      
183.58     1.573 
  35       192.22        5.27      391.11      105.00      226.21      185.68      
183.58     1.573 
  36       190.00        5.35      390.00      105.00      222.69      190.27      
187.79     1.573 
  37       190.00        5.35      390.00      105.00      226.82      181.97      
180.42     1.574 
  38       196.67        5.12      391.11      105.00      230.73      178.00      
176.21     1.574 
  39       198.89        5.04      391.11      105.00      233.36      173.55      
172.00     1.574 
  40       190.00        5.35      392.22      105.00      224.72      189.90      
187.79     1.574 
  41       190.00        5.35      392.22      105.00      225.89      187.53      
185.68     1.574 
  42       194.44        5.19      390.00      105.00      230.18      176.67      
175.16     1.575 
  43       194.44        5.19      390.00      105.00      227.13      182.63      
180.42     1.575 
  44       194.44        5.19      391.11      105.00      229.97      178.86      
177.26     1.575 
  45       190.00        5.35      390.00      105.00      227.42      180.77      
179.37     1.575 
  46       190.00        5.35      390.00      105.00      228.02      179.56      
178.32     1.576 
  47       190.00        5.35      390.00      105.00      228.63      178.35      
177.26     1.576 
  48       190.00        5.35      390.00      105.00      229.23      177.14      
176.21     1.576 
  49       192.22        5.27      392.22      105.00      227.82      184.29      
182.53     1.576 
  50       198.89        5.04      390.00      105.00      231.71      174.95      
173.05     1.576 



  51       192.22        5.27      391.11      105.00      225.62      186.86      
184.63     1.576 
  52       194.44        5.19      391.11      105.00      228.15      182.44      
180.42     1.576 
  53       190.00        5.35      390.00      105.00      229.84      175.92      
175.16     1.576 
  54       194.44        5.19      392.22      105.00      229.17      182.24      
180.42     1.576 
  55       192.22        5.27      392.22      105.00      226.64      186.67      
184.63     1.577 
  56       190.00        5.35      390.00      105.00      230.45      174.69      
174.11     1.577 
  57       192.22        5.27      390.00      105.00      224.60      187.04      
184.63     1.577 
  58       190.00        5.35      392.22      105.00      224.14      191.08      
188.84     1.578 
  59       194.44        5.19      392.22      105.00      229.77      181.05      
179.37     1.578 
  60       198.89        5.04      391.11      105.00      232.74      174.75      
173.05     1.578 
  61       192.22        5.27      390.00      105.00      228.79      178.72      
177.26     1.578 
  62       190.00        5.35      390.00      105.00      222.10      191.44      
188.84     1.578 
  63       190.00        5.35      391.11      105.00      223.12      191.26      
188.84     1.579 
  64       190.00        5.35      390.00      105.00      231.06      173.46      
173.05     1.579 
  65       196.67        5.12      390.00      105.00      229.10      179.39      
177.26     1.579 
  66       190.00        5.35      393.33      105.00      225.73      189.71      
187.79     1.579 
  67       196.67        5.12      391.11      105.00      231.97      175.61      
174.11     1.579 
  68       190.00        5.35      390.00      105.00      231.68      172.22      
172.00     1.579 
  69       192.22        5.27      393.33      105.00      227.65      186.47      
184.63     1.579 
  70       196.67        5.12      391.11      105.00      230.12      179.19      
177.26     1.579 
  71       190.00        5.35      391.11      105.00      226.64      184.16      
182.53     1.579 
  72       194.44        5.19      391.11      105.00      227.55      183.62      
181.47     1.580 
  73       196.67        5.12      390.00      105.00      232.19      173.41      
172.00     1.580 
  74       196.67        5.12      392.22      105.00      231.14      179.00      
177.26     1.580 
  75       196.67        5.12      392.22      105.00      231.75      177.80      
176.21     1.580 
  76       190.00        5.35      393.33      105.00      225.15      190.89      
188.84     1.580 
  77       192.22        5.27      390.00      105.00      229.40      177.52      
176.21     1.580 
  78       192.22        5.27      392.22      105.00      226.05      187.85      
185.68     1.581 
  79       194.44        5.19      390.00      105.00      226.53      183.81      
181.47     1.581 
  80       190.00        5.35      392.22      105.00      226.47      186.34      
184.63     1.581 
  81       192.22        5.27      390.00      105.00      230.01      176.30      
175.16     1.581 



  82       192.22        5.27      390.00      105.00      230.63      175.09      
174.11     1.582 
  83       192.22        5.27      390.00      105.00      224.01      188.22      
185.68     1.582 
  84       192.22        5.27      390.00      105.00      231.24      173.87      
173.05     1.582 
  85       192.22        5.27      391.11      105.00      225.03      188.04      
185.68     1.582 
  86       194.44        5.19      393.33      105.00      229.59      183.23      
181.47     1.582 
  87       190.00        5.35      391.11      105.00      227.24      182.96      
181.47     1.583 
  88       192.22        5.27      391.11      105.00      228.60      180.91      
179.37     1.583 
  89       190.00        5.35      390.00      105.00      221.52      192.61      
189.89     1.583 
  90       190.00        5.35      391.11      105.00      227.83      181.76      
180.42     1.583 
  91       190.00        5.35      391.11      105.00      229.03      179.34      
178.32     1.583 
  92       192.22        5.27      393.33      105.00      227.06      187.66      
185.68     1.583 
  93       190.00        5.35      391.11      105.00      228.43      180.55      
179.37     1.583 
  94       190.00        5.35      391.11      105.00      229.63      178.13      
177.26     1.583 
  95       198.89        5.04      390.00      105.00      231.09      176.14      
174.11     1.583 
  96       194.44        5.19      390.00      105.00      230.79      175.46      
174.11     1.583 
  97       198.89        5.04      391.11      105.00      232.12      175.94      
174.11     1.583 
  98       192.22        5.27      392.22      105.00      228.41      183.10      
181.47     1.583 
  99       196.67        5.12      391.11      105.00      229.51      180.38      
178.32     1.584 

Critical Failure Surface (circle 1) 
------------------------ 
Intersects:  XL:     190.00      YL:       5.35      XR:     390.00      YR:     
105.00 
    Centre:  XC:     225.04      YC:     185.55                  Radius:  R:     
183.58 
Generated failure surface: (20 points) 
    190.00      5.35          202.48      3.37          215.08      2.25          
227.71      1.99          240.34      2.61 
    252.89      4.10          265.31      6.45          277.54      9.64          
289.53     13.67          301.20     18.52 
    312.52     24.16          323.42     30.56          333.85     37.70          
343.77     45.54          353.12     54.04 
    361.87     63.17          369.97     72.87          377.38     83.11          
384.07     93.84          390.00    105.00 

Slice Geometry and Properties - Critical Failure Surface (circle 1,  41 slices) 
-------------------------------------------------------- 
Slice                X-S     ------------------- Base ---------------------                  
PoreWater      Normal    Test 
        X-Left      Area    Angle    Width    Length  Matl   Cohesion    Phi       
Weight      Force        Stress   Factor 
  1      190.00      1.55    -9.0     5.00     5.06     3       0.00    14.0       
170.39       97.87        34.46    1.04 
  2      195.00      4.65    -9.0     5.00     5.06     3       0.00    14.0       
511.18      293.62       103.39    1.04 



  3      200.00      6.66    -9.0     2.48     2.52     3       0.00    14.0       
796.90      245.01       326.60    1.04 
  4      202.48     47.44    -5.1     6.29     6.31     3       0.00    14.0      
5962.21      975.90       959.42    1.02 
  5      208.77     90.52    -5.1     6.29     6.31     3       0.00    14.0     
11531.71     1444.21      1856.67    1.02 
  6      215.06    133.10    -1.1     6.33     6.33     3       0.00    14.0     
17062.43     1831.56      2705.24    1.00 
  7      221.39    173.91    -1.1     6.33     6.33     3       0.00    14.0     
22391.22     2130.86      3550.18    1.00 
  8      227.71    212.88     2.8     6.31     6.32     3       0.00    14.0     
27509.60     2341.79      4326.52    0.99 
  9      234.03    250.78     2.8     6.31     6.32     3       0.00    14.0     
32515.33     2468.64      5113.41    0.99 
 10      240.34     95.71     6.8     2.19     2.21     3       0.00    14.0     
12434.46      880.93      5577.91    0.99 
 11      242.53    243.22     6.8     5.18     5.22     1     175.00    35.0     
31618.47     2061.50      5800.76    0.96 
 12      247.71    266.89     6.8     5.18     5.22     1     175.00    35.0     
34695.05     2030.40      6364.19    0.96 
 13      252.89    349.73    10.7     6.21     6.32     1     175.00    35.0     
45464.52     2331.83      6755.78    0.94 
 14      259.10    381.01    10.7     6.21     6.32     1     175.00    35.0     
49531.58     2113.94      7356.55    0.94 
 15      265.31    404.36    14.6     6.12     6.32     1     175.00    35.0     
52567.34     1810.41      7695.04    0.92 
 16      271.43    431.99    14.6     6.12     6.32     1     175.00    35.0     
56158.16     1421.28      8213.94    0.92 
 17      277.54    448.63    18.6     5.99     6.32     1     175.00    35.0     
58322.14      947.45      8441.68    0.92 
 18      283.54    472.45    18.6     5.99     6.32     1     175.00    35.0     
61418.16      388.92      8878.88    0.92 
 19      289.53     71.59    22.5     0.88     0.96     1     175.00    35.0      
9306.37        8.29      8846.12    0.91 
 20      290.41    396.93    22.5     4.80     5.19     1     175.00    35.0     
51601.18        0.00      9026.67    0.91 
 21      295.20    410.38    22.5     4.80     5.19     1     175.00    35.0     
53349.76        0.00      9333.95    0.91 
 22      300.00    104.23    22.5     1.20     1.30     1     175.00    35.0     
13550.22        0.00      9460.27    0.91 
 23      301.20    481.26    26.5     5.66     6.32     1     175.00    35.0     
62563.97        0.00      8986.88    0.91 
 24      306.86    465.32    26.5     5.66     6.32     1     175.00    35.0     
60490.99        0.00      8687.59    0.91 
 25      312.52    431.86    30.4     5.45     6.32     1     175.00    35.0     
56141.44        0.00      8094.34    0.92 
 26      317.97    414.41    30.4     5.45     6.32     1     175.00    35.0     
53873.05        0.00      7765.22    0.92 
 27      323.42    379.01    34.4     5.22     6.32     1     175.00    35.0     
49271.45        0.00      7161.97    0.93 
 28      328.63    360.40    34.4     5.22     6.32     1     175.00    35.0     
46851.55        0.00      6807.29    0.93 
 29      333.85    324.01    38.3     4.96     6.32     1     175.00    35.0     
42121.19        0.00      6199.24    0.94 
 30      338.81    304.57    38.3     4.96     6.32     1     175.00    35.0     
39594.71        0.00      5823.47    0.94 
 31      343.77    268.18    42.3     4.68     6.32     1     175.00    35.0     
34863.21        0.00      5216.58    0.96 
 32      348.44    248.29    42.3     4.68     6.32     1     175.00    35.0     
32278.11        0.00      4824.42    0.96 
 33      353.12    212.90    46.2     4.37     6.32     1     175.00    35.0     
27676.83        0.00      4225.69    0.98 



 34      357.49    192.94    46.2     4.37     6.32     1     175.00    35.0     
25082.50        0.00      3822.10    0.98 
 35      361.87    159.57    50.2     4.05     6.32     1     175.00    35.0     
20744.04        0.00      3239.70    1.01 
 36      365.92    139.92    50.2     4.05     6.32     1     175.00    35.0     
18189.21        0.00      2829.93    1.01 
 37      369.97    109.57    54.1     3.71     6.32     1     175.00    35.0     
14243.48        0.00      2273.66    1.05 
 38      373.67     90.59    54.1     3.71     6.32     1     175.00    35.0     
11776.93        0.00      1863.33    1.05 
 39      377.38     64.23    58.1     3.34     6.32     1     175.00    35.0      
8350.10        0.00      1345.05    1.10 
 40      380.72     46.30    58.1     3.34     6.32     1     175.00    35.0      
6018.41        0.00       940.18    1.10 
 41      384.07     33.12    62.0     5.93    12.64     1     175.00    35.0      
4305.41        0.00       278.22    1.15 
                 --------                   -------                            -------
--- 
     X-S Area:    9725.04    Path Length:    240.18               X-S Weight:  
1262905.00 
  
______________________________________________________________________________________
______________________________________________ 
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GALENA 7.2 Analysis Results            Version: 7.2.1.05            Licensee: Civil 
Resources 
______________________________________________________________________________________
______________________________________________ 
Project: BURNCO, LLC, Church/McKay 
   File: J:\Bestway-213\church-mckay\geotech\Stability\Ditch Seismic.gmf                           
Processed: 28 Jun 2023  10:31:18 
______________________________________________________________________________________
______________________________________________ 

DATA: Analysis  1 - Ditch, Seismic 

Material Properties (4 materials) 
------------------- 
Material:  1 (Mohr-Coulomb Isotropic) - Aggregate Unit 
   Cohesion   Phi   UnitWeight   Ru 
    175.00   35.0     130.00    Auto 
Material:  2 (Mohr-Coulomb Isotropic) - Finer Alluvial Unit 
   Cohesion   Phi   UnitWeight   Ru 
    200.00   30.0     125.00    Auto 
Material:  3 (Mohr-Coulomb Isotropic) - weathered bedrock 
   Cohesion   Phi   UnitWeight   Ru 
      0.00   14.0     110.00    Auto 
Material:  4 (Mohr-Coulomb Isotropic) - UnweatheredBedrock 
   Cohesion   Phi   UnitWeight   Ru 
    100.00   26.0     124.00    Auto 
  
Water Properties 
---------------- 
Unit weight of water: 62.400           Unit weight of water/medium above ground:  
62.400 

Material Profiles (3 profiles) 
----------------- 
Profile:  1 (2 points)   Material beneath:  1 - Aggregate Unit 
      0.00      140.00         400.00      140.00 
Profile:  2 (3 points)   Material beneath:  3 - weathered bedrock 
      0.00       12.00         200.00        5.00         400.00       -5.00 
Profile:  3 (3 points)   Material beneath:  4 - UnweatheredBedrock 
      0.00       10.00         200.00        3.00         400.00       -7.00 
  
Slope Surface (4 points) 
------------- 
      0.00       12.00         200.00        5.00         300.00      105.00         
400.00      105.00 
  
Phreatic Surface (4 points) 
---------------- 
      0.00       12.00         200.00        5.00         300.00       15.00         
400.00       25.00 
  
Failure Surface 
--------------- 
Initial circular surface for critical search defined by: XL,XR,R  
  Intersects:  XL:     200.00      YL:       5.00      XR:     395.00      YR:     
105.00 
      Centre:  XC:     231.19      YC:     184.31                  Radius:  R:     
182.00 
  
Earthquake Force 
---------------- 
Pseudo-static earthquake (seismic) coefficient:  0.132 



Variable Restraints 
------------------- 
Parameter descriptor:              XL         XR         R  
Range of variation:              20.00      10.00      20.00 
Trial positions within range:      10         10         20 

-  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  --  --  --  - 

RESULTS: Analysis  1 - Ditch, Seismic 

Bishop Simplified Method of Analysis - Circular Failure Surface 
--------------------------------------------------------------- 
Critical Failure Surface Search using Multiple Circle Generation Techniques 
  
Initial failure surface approximation - Factor of Safety:   1.250 

Analysis Summary 
================ 
There were:  2001 successful analyses from a total of 2001 trial failure surfaces 

Critical (minimum) Factor of Safety:  1.19 
========================================== 

Results Summary - Lowest 99 Factor of Safety circles 
---------------------------------------------------- 
Circle    X-Left      Y-Left     X-Right     Y-Right     X-Centre    Y-Centre      
Radius      FoS 
   1       190.00        5.35      390.00      105.00      225.04      185.55      
183.58     1.195   <-- Critical Surface 
   2       192.22        5.27      390.00      105.00      226.98      182.31      
180.42     1.197 
   3       190.00        5.35      390.00      105.00      224.45      186.74      
184.63     1.198 
   4       194.44        5.19      390.00      105.00      228.95      179.07      
177.26     1.199 
   5       190.00        5.35      390.00      105.00      225.63      184.36      
182.53     1.200 
   6       192.22        5.27      390.00      105.00      226.38      183.50      
181.47     1.200 
   7       190.00        5.35      391.11      105.00      224.88      187.73      
185.68     1.201 
   8       190.00        5.35      390.00      105.00      223.86      187.92      
185.68     1.201 
   9       190.00        5.35      391.11      105.00      225.46      186.54      
184.63     1.201 
  10       192.22        5.27      390.00      105.00      227.58      181.12      
179.37     1.201 
  11       192.22        5.27      391.11      105.00      227.40      183.30      
181.47     1.202 
  12       196.67        5.12      390.00      105.00      230.95      175.81      
174.11     1.202 
  13       194.44        5.19      390.00      105.00      228.34      180.26      
178.32     1.202 
  14       194.44        5.19      391.11      105.00      229.36      180.06      
178.32     1.202 
  15       192.22        5.27      390.00      105.00      225.79      184.69      
182.53     1.202 
  16       194.44        5.19      390.00      105.00      229.56      177.87      
176.21     1.203 
  17       192.22        5.27      391.11      105.00      226.80      184.49      
182.53     1.203 



  18       190.00        5.35      392.22      105.00      225.30      188.72      
186.74     1.204 
  19       196.67        5.12      391.11      105.00      231.35      176.81      
175.16     1.205 
  20       196.67        5.12      390.00      105.00      230.33      177.01      
175.16     1.205 
  21       194.44        5.19      390.00      105.00      227.74      181.45      
179.37     1.205 
  22       194.44        5.19      391.11      105.00      228.76      181.25      
179.37     1.205 
  23       190.00        5.35      390.00      105.00      223.27      189.10      
186.74     1.205 
  24       196.67        5.12      390.00      105.00      231.57      174.61      
173.05     1.205 
  25       192.22        5.27      392.22      105.00      227.23      185.48      
183.58     1.206 
  26       190.00        5.35      390.00      105.00      226.23      183.17      
181.47     1.206 
  27       190.00        5.35      391.11      105.00      226.05      185.35      
183.58     1.206 
  28       190.00        5.35      391.11      105.00      224.29      188.91      
186.74     1.206 
  29       190.00        5.35      392.22      105.00      224.72      189.90      
187.79     1.207 
  30       190.00        5.35      392.22      105.00      225.89      187.53      
185.68     1.207 
  31       190.00        5.35      391.11      105.00      223.71      190.09      
187.79     1.207 
  32       198.89        5.04      391.11      105.00      233.36      173.55      
172.00     1.208 
  33       198.89        5.04      390.00      105.00      232.34      173.75      
172.00     1.208 
  34       192.22        5.27      391.11      105.00      228.00      182.11      
180.42     1.208 
  35       192.22        5.27      391.11      105.00      226.21      185.68      
183.58     1.208 
  36       196.67        5.12      390.00      105.00      229.71      178.20      
176.21     1.208 
  37       196.67        5.12      391.11      105.00      230.73      178.00      
176.21     1.208 
  38       192.22        5.27      390.00      105.00      225.19      185.87      
183.58     1.208 
  39       192.22        5.27      392.22      105.00      227.82      184.29      
182.53     1.208 
  40       194.44        5.19      392.22      105.00      229.17      182.24      
180.42     1.208 
  41       192.22        5.27      390.00      105.00      228.19      179.92      
178.32     1.208 
  42       192.22        5.27      392.22      105.00      226.64      186.67      
184.63     1.209 
  43       190.00        5.35      393.33      105.00      225.73      189.71      
187.79     1.209 
  44       192.22        5.27      393.33      105.00      227.65      186.47      
184.63     1.209 
  45       190.00        5.35      392.22      105.00      224.14      191.08      
188.84     1.209 
  46       194.44        5.19      392.22      105.00      229.77      181.05      
179.37     1.209 
  47       194.44        5.19      391.11      105.00      228.15      182.44      
180.42     1.210 
  48       194.44        5.19      391.11      105.00      229.97      178.86      
177.26     1.210 



  49       190.00        5.35      393.33      105.00      225.15      190.89      
188.84     1.210 
  50       192.22        5.27      391.11      105.00      225.62      186.86      
184.63     1.210 
  51       190.00        5.35      390.00      105.00      222.69      190.27      
187.79     1.210 
  52       194.44        5.19      390.00      105.00      227.13      182.63      
180.42     1.211 
  53       198.89        5.04      391.11      105.00      232.74      174.75      
173.05     1.211 
  54       198.89        5.04      390.00      105.00      231.71      174.95      
173.05     1.211 
  55       196.67        5.12      392.22      105.00      231.14      179.00      
177.26     1.211 
  56       194.44        5.19      393.33      105.00      229.59      183.23      
181.47     1.211 
  57       196.67        5.12      392.22      105.00      231.75      177.80      
176.21     1.211 
  58       190.00        5.35      390.00      105.00      226.82      181.97      
180.42     1.211 
  59       194.44        5.19      390.00      105.00      230.18      176.67      
175.16     1.211 
  60       192.22        5.27      392.22      105.00      226.05      187.85      
185.68     1.212 
  61       192.22        5.27      393.33      105.00      227.06      187.66      
185.68     1.212 
  62       196.67        5.12      391.11      105.00      230.12      179.19      
177.26     1.212 
  63       190.00        5.35      391.11      105.00      223.12      191.26      
188.84     1.212 
  64       196.67        5.12      391.11      105.00      231.97      175.61      
174.11     1.212 
  65       194.44        5.19      391.11      105.00      227.55      183.62      
181.47     1.213 
  66       192.22        5.27      390.00      105.00      224.60      187.04      
184.63     1.213 
  67       190.00        5.35      394.44      105.00      225.59      191.88      
189.89     1.213 
  68       190.00        5.35      390.00      105.00      227.42      180.77      
179.37     1.213 
  69       190.00        5.35      392.22      105.00      226.47      186.34      
184.63     1.213 
  70       190.00        5.35      390.00      105.00      228.02      179.56      
178.32     1.213 
  71       190.00        5.35      390.00      105.00      228.63      178.35      
177.26     1.213 
  72       198.89        5.04      392.22      105.00      233.76      174.54      
173.05     1.214 
  73       198.89        5.04      392.22      105.00      233.14      175.74      
174.11     1.214 
  74       190.00        5.35      393.33      105.00      226.32      188.52      
186.74     1.214 
  75       196.67        5.12      393.33      105.00      231.55      179.99      
178.32     1.214 
  76       196.67        5.12      390.00      105.00      229.10      179.39      
177.26     1.214 
  77       190.00        5.35      390.00      105.00      229.23      177.14      
176.21     1.214 
  78       190.00        5.35      391.11      105.00      226.64      184.16      
182.53     1.214 
  79       190.00        5.35      390.00      105.00      222.10      191.44      
188.84     1.214 



  80       194.44        5.19      393.33      105.00      228.99      184.42      
182.53     1.214 
  81       190.00        5.35      390.00      105.00      229.84      175.92      
175.16     1.214 
  82       190.00        5.35      392.22      105.00      223.56      192.26      
189.89     1.214 
  83       194.44        5.19      392.22      105.00      227.97      184.61      
182.53     1.214 
  84       192.22        5.27      393.33      105.00      228.24      185.28      
183.58     1.215 
  85       190.00        5.35      393.33      105.00      224.58      192.07      
189.89     1.215 
  86       192.22        5.27      392.22      105.00      228.41      183.10      
181.47     1.215 
  87       192.22        5.27      394.44      105.00      227.49      188.65      
186.74     1.215 
  88       192.22        5.27      390.00      105.00      228.79      178.72      
177.26     1.215 
  89       198.89        5.04      391.11      105.00      232.12      175.94      
174.11     1.215 
  90       192.22        5.27      391.11      105.00      225.03      188.04      
185.68     1.215 
  91       194.44        5.19      392.22      105.00      228.57      183.43      
181.47     1.215 
  92       190.00        5.35      394.44      105.00      226.17      190.70      
188.84     1.215 
  93       196.67        5.12      390.00      105.00      232.19      173.41      
172.00     1.215 
  94       190.00        5.35      390.00      105.00      230.45      174.69      
174.11     1.215 
  95       192.22        5.27      394.44      105.00      228.08      187.46      
185.68     1.216 
  96       190.00        5.35      394.44      105.00      225.01      193.06      
190.95     1.216 
  97       196.67        5.12      391.11      105.00      229.51      180.38      
178.32     1.216 
  98       194.44        5.19      390.00      105.00      226.53      183.81      
181.47     1.216 
  99       192.22        5.27      393.33      105.00      226.48      188.84      
186.74     1.216 

Critical Failure Surface (circle 1) 
------------------------ 
Intersects:  XL:     190.00      YL:       5.35      XR:     390.00      YR:     
105.00 
    Centre:  XC:     225.04      YC:     185.55                  Radius:  R:     
183.58 
Generated failure surface: (20 points) 
    190.00      5.35          202.48      3.37          215.08      2.25          
227.71      1.99          240.34      2.61 
    252.89      4.10          265.31      6.45          277.54      9.64          
289.53     13.67          301.20     18.52 
    312.52     24.16          323.42     30.56          333.85     37.70          
343.77     45.54          353.12     54.04 
    361.87     63.17          369.97     72.87          377.38     83.11          
384.07     93.84          390.00    105.00 

Slice Geometry and Properties - Critical Failure Surface (circle 1,  41 slices) 
-------------------------------------------------------- 
Slice                X-S     ------------------- Base ---------------------                  
PoreWater      Normal    Test 
        X-Left      Area    Angle    Width    Length  Matl   Cohesion    Phi       
Weight      Force        Stress   Factor 



  1      190.00      1.55    -9.0     5.00     5.06     3       0.00    14.0       
170.39       97.87        34.58    1.05 
  2      195.00      4.65    -9.0     5.00     5.06     3       0.00    14.0       
511.18      293.62       103.75    1.05 
  3      200.00      6.66    -9.0     2.48     2.52     3       0.00    14.0       
796.90      245.01       328.42    1.05 
  4      202.48     47.44    -5.1     6.29     6.31     3       0.00    14.0      
5962.21      975.90       962.95    1.02 
  5      208.77     90.52    -5.1     6.29     6.31     3       0.00    14.0     
11531.71     1444.21      1863.81    1.02 
  6      215.06    133.10    -1.1     6.33     6.33     3       0.00    14.0     
17062.43     1831.56      2707.58    1.00 
  7      221.39    173.91    -1.1     6.33     6.33     3       0.00    14.0     
22391.22     2130.86      3553.28    1.00 
  8      227.71    212.88     2.8     6.31     6.32     3       0.00    14.0     
27509.60     2341.79      4317.23    0.99 
  9      234.03    250.78     2.8     6.31     6.32     3       0.00    14.0     
32515.33     2468.64      5102.33    0.99 
 10      240.34     95.71     6.8     2.19     2.21     3       0.00    14.0     
12434.46      880.93      5548.98    0.98 
 11      242.53    243.22     6.8     5.18     5.22     1     175.00    35.0     
31618.47     2061.50      5715.72    0.94 
 12      247.71    266.89     6.8     5.18     5.22     1     175.00    35.0     
34695.05     2030.40      6270.59    0.94 
 13      252.89    349.73    10.7     6.21     6.32     1     175.00    35.0     
45464.52     2331.83      6602.49    0.92 
 14      259.10    381.01    10.7     6.21     6.32     1     175.00    35.0     
49531.58     2113.94      7188.59    0.92 
 15      265.31    404.36    14.6     6.12     6.32     1     175.00    35.0     
52567.34     1810.41      7459.38    0.90 
 16      271.43    431.99    14.6     6.12     6.32     1     175.00    35.0     
56158.16     1421.28      7960.42    0.90 
 17      277.54    448.63    18.6     5.99     6.32     1     175.00    35.0     
58322.14      947.45      8115.80    0.88 
 18      283.54    472.45    18.6     5.99     6.32     1     175.00    35.0     
61418.16      388.92      8532.95    0.88 
 19      289.53     71.59    22.5     0.88     0.96     1     175.00    35.0      
9306.37        8.29      8434.25    0.87 
 20      290.41    396.93    22.5     4.80     5.19     1     175.00    35.0     
51601.18        0.00      8606.23    0.87 
 21      295.20    410.38    22.5     4.80     5.19     1     175.00    35.0     
53349.76        0.00      8899.58    0.87 
 22      300.00    104.23    22.5     1.20     1.30     1     175.00    35.0     
13550.22        0.00      9020.18    0.87 
 23      301.20    481.26    26.5     5.66     6.32     1     175.00    35.0     
62563.97        0.00      8503.24    0.86 
 24      306.86    465.32    26.5     5.66     6.32     1     175.00    35.0     
60490.99        0.00      8219.63    0.86 
 25      312.52    431.86    30.4     5.45     6.32     1     175.00    35.0     
56141.44        0.00      7599.27    0.86 
 26      317.97    414.41    30.4     5.45     6.32     1     175.00    35.0     
53873.05        0.00      7289.68    0.86 
 27      323.42    379.01    34.4     5.22     6.32     1     175.00    35.0     
49271.45        0.00      6670.55    0.86 
 28      328.63    360.40    34.4     5.22     6.32     1     175.00    35.0     
46851.55        0.00      6339.38    0.86 
 29      333.85    324.01    38.3     4.96     6.32     1     175.00    35.0     
42121.19        0.00      5726.25    0.87 
 30      338.81    304.57    38.3     4.96     6.32     1     175.00    35.0     
39594.71        0.00      5378.04    0.87 
 31      343.77    268.18    42.3     4.68     6.32     1     175.00    35.0     
34863.21        0.00      4776.43    0.88 



 32      348.44    248.29    42.3     4.68     6.32     1     175.00    35.0     
32278.11        0.00      4415.85    0.88 
 33      353.12    212.90    46.2     4.37     6.32     1     175.00    35.0     
27676.83        0.00      3832.25    0.90 
 34      357.49    192.94    46.2     4.37     6.32     1     175.00    35.0     
25082.50        0.00      3464.14    0.90 
 35      361.87    159.57    50.2     4.05     6.32     1     175.00    35.0     
20744.04        0.00      2906.13    0.92 
 36      365.92    139.92    50.2     4.05     6.32     1     175.00    35.0     
18189.21        0.00      2535.53    0.92 
 37      369.97    109.57    54.1     3.71     6.32     1     175.00    35.0     
14243.48        0.00      2012.06    0.94 
 38      373.67     90.59    54.1     3.71     6.32     1     175.00    35.0     
11776.93        0.00      1644.26    0.94 
 39      377.38     64.23    58.1     3.34     6.32     1     175.00    35.0      
8350.10        0.00      1166.03    0.97 
 40      380.72     46.30    58.1     3.34     6.32     1     175.00    35.0      
6018.41        0.00       806.60    0.97 
 41      384.07     33.12    62.0     5.93    12.64     1     175.00    35.0      
4305.41        0.00       214.07    1.01 
                 --------                   -------                            -------
--- 
     X-S Area:    9725.04    Path Length:    240.18               X-S Weight:  
1262905.00 
  
______________________________________________________________________________________
______________________________________________ 
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