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Exhibit T – Permanent Man‐Made Structures 
 

A re-evaluation of all structures within 200 feet of the affected area boundary has been made in 
January of 2017 for Amendment 11. This work has been done by Greg Lewicki and Associates 
with the help of mine personnel and other consultants. The attached Table T-1 has a list of all 
structures that are within the 200 feet boundary that are not owned by Cripple Creek & Victor 
Gold Mining Company (CC&V).  The structures are numbered, which coincide with the 
numbered structures on the revised Map C-1a.  

Since the affected area boundary became the same as the permit area boundary in Amendment 
11, new structures have been added. For all of these structures, structure agreements/damage 
waivers have been either hand-delivered or certified mail has been sent to the owner. Proof of 
these emailing’s, certified receipt mailings and hand deliveries (in the form of affidavits), 
together with all structure agreements (signed) are attached to this Exhibit T as Attachment T-1.  

Utility structures such as power lines, water lines, fiber optic lines and phone lines are included 
in the List of Table T-1. These structures have acknowledgement letters from the utilities that 
they will not be affected by the mine operations. These letters are also included in Attachment T-
1. The locations of these utility structures are shown on Map C-3.  

Although the affected area boundary has technically expanded, in many cases, mine activities 
have not been planned within a reasonable distance to the structures so it can be easily shown 
that they will not be affected. In other cases, more detailed evaluations have been made. The 
evaluation of all structures not owned by CC&V within 200 feet of the Affected Area Boundary 
are given below: 

 

1) Heritage Visitor Center owned by City of Cripple Creek 
 

This Center and associated parking facilities is located on the north side of Highway 67 and is 
approximately 1400 feet to the northwest of the closest mine planned facility of concern, which 
is the closest cut slope of the North Cresson Mine, as shown on Map C-1a. The Center is too far 
from this activity to be affected.   A Structure Agreement is enclosed in Attachment T-1 for this 
building.  
 

2) Mollie Kathleen Road (CR82) owned by Teller County 
 

The Mollie Kathleen Road (Teller County Road 82) is a two lane paved road inside the affected 
area boundary which was moved north in the past to accommodate the pit expansion of the East 
Cresson Mine (Wildhorse Extension).   
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Evaluation of CR82 with North Area Mines Slope Stability 
 
 
There are two locations where the road is close to the pit excavation, as seen on Map C-1a. The 
slope stability of the north mine excavations was evaluated in a Study done by Call and 
Nicholas, Inc. in November of 2015 for Amendment 11 titled “Geotechnical Slope 
Recommendations for the North Area Underground Mining Areas”.  This Study performed 
detailed evaluations of various critical slopes using extensive data, drilling, rock type analysis 
and modeling, etc. The Study is included in Appendix 5 of Volume III in Amendment 11. Call 
and Nicholas (CNI) have performed numerous studies of slopes at the mine beginning in 2005.  
All knowledge from the previous studies, field tests, observations, lab tests and drilling, RQD 
analysis, etc. were incorporated into the November 2015 Study.  
 
The Report Certification is given below.  
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The following discussion is taken from Call and Nicholas, Inc. Executive Summary:  
 
Analytical stability analyses included: (1) bench-scale back break analysis from which 
the expected distribution of bench-face angles (BFA) and reliability schedules were developed, 
and (2) global wall stability associated with long release structures and weak rock mass. The 
back break analysis relied on cell-mapping conducted along existing mine benches in the Wild 
Horse Extension (WHEX) portion of the North Cresson mining areas. The global stability 
analyses were performed using rock strength data and drilling data to characterize the rock 
mass and to estimate the shear strength of the rock mass in relation to the excavation induced 
stresses. 
 
The CNI investigation consisted of: 
1. Determining geotechnically justifiable slope design angles for the NAU mining areas 
including the Wild Horse Extension (WHEX), Globe Hill, and Schist Island areas. 
2. Testing strength samples collected from geotechnical core holes. Data were lacking 
in the Globe Hill pipe zone before this study. 
3. Projecting the known geology on cross sections used in the overall slope analysis. 
4. Generating a geotechnical block model based on the most recent drilling database. 
5. Analyzing bench-scale stability based on cell mapping data collected in the WHEX 
mine. 
6. Analyzing global slope stability for critical walls. 
7. Providing recommendations for slope management over the life of the project. 
8. Preparing a report to summarize the analyses and recommendations. 
 
 
Previous studies conducted by CNI included the following:  
 
 Geotechnical Review of the 2006 Pit Designs. The purpose of this 
review was to evaluate the existing geotechnical criteria used by CC&V to select slope 
angles. Mines evaluated included Main Cresson, Altman, Wildhorse, South Cresson, 
and Schist Island. 
• (May 2009) Cripple Creek and Victor Mine November 2008 Deep Cresson Pit Design 
Slope Recommendations. This report investigated the stability of the November 2008 
Deep Cresson Pit Design. The investigation included a site visit and laboratory 
testing program. 
• (July 2010) East Wall Deep Cresson Slope Stability Design Options. This study 
reviewed the stability design criteria for the east wall of the Deep Cresson layback. 
The work was performed to determine if there was any upside potential for 
steepening the interramp angle on the east wall. 
• (April 2011) Cripple Creek and Victor Mine Wild Horse Extension Pit Design Slope 
Recommendations. This was the first geotechnical evaluation of the July 2010 Wild 
Horse Extension (WHEX) mine design. 
• (October 2011) Geotechnical Slope Design Recommendations for the MLE2 Mining 
Areas. This report presented the geotechnical slope evaluation of the mining areas 
associated with the Mine Life Extension 2 Project (MLE2). 
• (June 2012) Analysis of West Cresson Slope Stability when Mining Exposes Stopes at 
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the Toe of the Designed Slopes. This study investigated potential slope stability 
issues related to stopes that will be exposed in the toe of the east wall of the Cresson 
Mine and the risk they may pose to overall wall stability. 
• (October 2012) Evaluation of Dike Plane Shear Sliding Potential – East Cresson 
9525 Ramp. This report summarized the analysis of potential plane shear sliding on a 
phonolite dike which was striking parallel to the pit. 
• (October 2014) Cripple Creek July 2014 Cell Mapping Summary. This memo 
summarized the results of a geotechnical surface mapping campaign in both the 
WHEX and Cresson mines performed during July 2014. 
 
 
In the November 2015 CNI Report, Table 1-1 shows various recommended interramp slope 
angles for various sectors (1-14) for the areas of excavation. This Table is copied in Attachment 
2 to this Exhibit T. CC&V is following these recommendations. The Map on the following page 
from the CNI Report shows the critical cross sections in relation to CR 82.  These are listed 
below with their respective slope stability safety factors: 
 
Section  Min. Factor of Safety Comments 
WH-3 1.84 Road is close to edge of 

excavation 
WH-4 2.28  
GH-4 1.52 Road is closest to edge of 

Excavation 
GH-6 1.43  
 
 
These factors of safety meet the minimum requirements.  The cross sections showing the worst 
case failure lines are included in Attachment T-2 at the end of Exhibit T. In the DRMS second 
adequacy review of Amendment 11, The Division questioned the fact that Cross Sections GH-4 
and GH-6 showed a failure line that included Teller County Road 82.  CNI responded that only 
the lines of the minimum factor of safety were shown on the cross sections. They provided a 
response letter with revised cross sections for GH-4 and GH-6 showing other failure lines with 
higher factors of safety. These sections and their response are included in Attachment T-2.   
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In Section 6.1.1 of the CNI Report, a discussion of the slope failure in the precambrian schist on 
the south slope of the WHEX is given. It began in January 2013 and has continued to displace. 
Based on data gathered by the geotechnical department at CC&V the instability area is 
considered a self-buttressing or regressive type failure. The instability was caused by pitward 
dipping foliation structures in the schist that have been measured to dip to the north-northwest at 
25 to 45 degrees. This dip of the foliation structures results in possible instability in mining 
through this schist on the south side of the excavations, in particular in the area of cross section 
WH-1. This instability will not affect the north edges of the excavations, where CR82 and any 
other structures north of the pits are located. As is seen from the CNI Map on the previous page, 
the schist is limited to certain areas and the dip of the foliations on the north side has not, and 
should not in the future, result in any failures.  
 
 
Section 1.4 of the CNI Report recommends that the following ongoing work be conducted to 
ensure that future mining occurs without problems and all perimeter structures remain stable. 
CC&V has continued to conduct this work as recommended. The CNI recommendations are 
listed below:  
 
1.4 Future Work 
Slope design is an iterative process; optimum slope design requires continuous effort to 
collect, interpret, and analyze geologic and geotechnical data as they become available. 
 
Data for the Globe Hill and Schist Island portions of the North Cresson mining area was 
pulled from previous cell and major structure mapping campaigns in the WHEX mining area. 
These rock-fabric and major structure data were assumed for the new NAU mining areas, and 
can therefore only be considered as “inferred” data. As mining begins on benches in the NAU 
mining areas, follow-up cell mapping and bench-face geologic mapping should be performed 
along new benches to confirm the assumed data. Mapping is required to: 
 
1. Confirm fracture characteristics and design parameters recommended in this study 
2. Determine the upside potential in the recommended slope design 
3. Detect any potential instability problems in a timely way 
CNI recommends an ongoing program of data collection and re-evaluation. Appendix A: 
Slope Monitoring and Management discusses specific components required to optimize the mine 
plan while maintaining safe operating conditions in the mine. 
 
Mining area mapping should focus on: 
1. Identifying multibench-length major structures, especially those that may adversely 
impact stability 
2. Locating water seeps 
3. Identifying continuous zones of low rock-mass strength 
4. Recording evidence for possible slope movement such as tension cracks, toe heaves, 
or recent movement along structures 
The geological, structural, and geotechnical data should also be compiled routinely. A 
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composite geology and structure map should be updated at least once a year. Periodic 
BFAsurveys should be conducted along benches to evaluate the success in achieving the bench 
geometries and interramp angle recommendations. 
 
1.4.1 Surface/Underground Mine Interaction 
At the time of this report underground mine designs had not yet been completed for the 
NAU study area. Once the initial underground designs are ready, but before construction begins, 
a geotechnical evaluation should be performed to investigate the possibility of interaction 
between the surface and underground operations. 
 
1.4.2 Pre-split Blasting on Final Wall 
CNI recommends that CC&V continue implementing pre-split blasting, especially on the 
final walls. Pre-split holes drilled to the full double bench height of 70 feet will improve the 
reliability of the benches by increasing the bench face angle. More information about pre-split 
and other controlled blasting methods is presented in Appendix B: Controlled Blasting. 
In addition to constructing clean, well-cut bench faces, the reliability of catch benches 
can be improved by ensuring the toes of each mining increment are cleaned before proceeding 
with the next increment. CC&V is generally very good with this practice. Leaving material that 
can be easily cleaned is not good practice because it reduces the capacity of the bench to catch 
falling rock and also interferes with the drill’s ability to reach the toe of the current bench. 
 
1.4.3 Slope Monitoring 
Any major slope failure along mining area walls could disrupt mining activity; therefore, 
a slope monitoring program is recommended at Cripple Creek. The program should include the 
following: 
1. Periodic reconnaissance mapping should be conducted to identify areas of 
potential instability. 
2. Prisms should be placed throughout the mine and wireline extensometers be 
installed at areas of potential instability. 
3. Benches (particularly those above critical access haul roads or mine 
installations) should be periodically inspected where slope instability would 
have the greatest operational and financial impact. 
Using pertinent data collected from routine mining area mapping and ongoing 
geotechnical programs, monthly reports with accompanying maps should be published and 
circulated to key mining personnel. Contingency plans that allow for alternative mining schemes 
should be developed in case of slope instability at critical locations. 
 
1.4.4 Hydrology 
CNI recommends conducting the following groundwater-related work at Cripple Creek: 
1. Water seeps along mining area walls should be documented and seasonal 
fluctuations, if any, should be recorded. This information can be collected 
during routine mining area mapping. 
2. Records should be kept on blasthole water depths if encountered. 
3. Piezometers should be installed at strategic locations along the final wall to 
define the possible influence perched groundwater and its fluctuations may 
have on slope stability. 
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Evaluation of CR82 with ECOSA slope stability 
 
 
The eastern portion of CR82 gets within 670 feet of the toe of the East Cresson Overburden 
Storage Area (ECOSA). The final buildout of the facility will actually be closer to the segment 
of CR81 located immediately to the south of the intersection of Beaver Valley Road and CR82. 
Since the ECOSA worst case stability would affect CR81 before CR82, the ECOSA stability is 
evaluated for CR81 (Structure 4). 
 
 
Evaluation of CR82 with blasting activities in Wildhorse Extension and North 
Cresson Mine 
 
 
 
Gary Horton is a CC&V Senior Environmental Coordinator  who conducts all blast monitoring 
and related work in and around the permit area. He has provided a letter report of the original 
blast design criteria, the pre-blast surveys, monitoring information and results. This report and 
related information is included in Attachment T-3.  
 
As can be seen by the Map included in Mr. Horton’s letter report, two seismic monitors are 
located north of the North Cresson Mine (Globe Hill and WHEX), one at Hoosier Pass and the 
other at Deadhorse Claim. These monitors record blast information 24 hours per day. All 
measurements at the monitors have been well below the design limit of 0.5 inches per second. 
The monitors are set to trigger at 0.05 inches per second, which is ten times lower than the 
design velocity.  
 
In addition to this information, Teller County has never noted a problem with CR82 related to 
blasting activities.   
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Based on the information provided by CNI and evaluated by me, together with the ongoing 
program of data gathering being performed by CC&V, I certify that I am an experienced 
professional engineer and that Teller County Road 82 should not be affected by any mine 
activities from mine pit excavations for the life of the mine and post-reclamation.  If any future 
information requires changes to this certification, or changes to the design slopes, mine plan, 
reclamation plan, etc., the Division will be notified and the appropriate changes will be 
submitted.  
 
 
 
 

 
__________________________________       Date: ___1/29/17_______________ 
Greg Lewicki, P.E. 
Principal Engineer    
Greg Lewicki and Associates 
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3) CR821 Road owned by Teller County 

 
 

Teller County Road 821 is a two lane paved road located immediately northeast of the Town of 
Cripple Creek, as shown on Map C-1a. It ends to the west where it joins with CR82 near the 
northwest corner of the WHEX. It is further away from pit areas than CR82 therefore the 
demonstration for CR82 also serves to demonstrate that CR821 will not be affected by mining 
activities.  
 
 
 
 

4) CR81 Road owned by Teller County 
 
 

Evaluation of CR81 with ECOSA slope stability 
 
 

Teller County Road 81 has various segments which are within 200 feet of the affected area 
boundary. Some segments are a two lane paved road while others are a compacted two lane dirt 
road. The western portion of CR81 lies within 350 feet of the toe of the final buildout of the East 
Cresson Overburden Storage Area (ECOSA), making this the worst case potential mine facility 
to affect the road. This location is the segment of CR81 located immediately to the south of the 
intersection of Beaver Valley Road and CR82. Since the ECOSA worst case stability would 
affect CR81 before CR82, the ECOSA stability is evaluated for CR81.  
 

This overburden storage area is permanent and will be reclaimed to an overall slope of 
2.5H:1.0V. It is currently being built with slopes and benches that will later be modified to attain 
the final slope. The embankment has not yet reached its full buildout design but the slope 
stability of this very large embankment has been analyzed originally by Adrian Brown 
Consultants, Inc. in 2012 and by Jay Moore, P.E. of Newfields in 2015. The design was re-
analyzed by Newfields in 2016 so that the embankment could be raised from 10,565 feet 
elevation to 10,960 feet elevation. This review is based on evaluating this permanent design 
dated December 9, 2016.   
 
Samples of the overburden material and the colluvium from the site were collected and analyzed 
for size distribution and strength parameters. Slope stability parameters were developed and used 
to model the cross sections shown on the following page taken from the December 9, 2016 
Report by Newfields.  
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Cross Sections 1, 2 and 3 are the critical ones for the CR81 Road.  Cross Section 1 is the worst 
case since it is the highest and longest cross section that is closest to the road.  
 
The following information was extracted from the Newfields Report of December 9, 2016: 
 
Stability analyses were performed using the computer program SLIDE 6 by Rocscience for static 
and pseudo‐static conditions. SLIDE is a two‐dimensional slope stability program for evaluating 
circular or noncircular failure surfaces in soil or rock slopes using limit equilibrium methods. 
Spencer’s procedure, which is applicable for all slope geometries and soil profiles, was utilized 
within the stability model and assumes all inter‐slice forces are parallel and have the same 
inclination. 
Minimum acceptable factors of safety (FOS) for static and pseudo‐static conditions were based 
on criteria established by the Colorado Department of Reclamation, Mining, and Safety (DRMS), 
as follows:  
 
‐ Exterior, eastern aspect slopes are be considered “critical” as slope failures could impact 
off‐site areas, and as discussed in Section 3.2 the strength characterization of the materials 
within ECOSA is considered robust. Based on these attributes, the minimum acceptable 
factors of safety are 1.3 and 1.15 for static and pseudostatic conditions, respectively. 
‐  Interior, western aspect slopes are considered “non‐critical” and the associated minimum 
acceptable factors of safety for these slopes are 1.25 and 1.1 for static and pseudostatic 
conditions, respectively.  
 
 
 

The peak ground acceleration used was .035g and 0.11g, for the 475-year and 2,475 year return 
seismic events, respectively, which is conservative. Colluvium strength was also reduced by 20% 
for the accounting of seismic events.   
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The following extracts were also taken from the Newfields Report of December 9, 2016: 
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The properties assumed above are reasonable for the material in the embankment.  
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17 
 



18 
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The results show that the lowest factor of safety (1.2) is for the pseudo-static condition of Cross 
Section 3, however, this FOS is actually for the inside slope of the embankment, not toward the 
CR81 Road. Therefore, this FOS is irrelevant to the road. The lowest FOS toward the road is 1.4 
in Cross Section 1, which easily meets the DRMS requirements.  
 
In the construction of the embankment, and in the years that it has been built, no slope stability 
issues have been encountered. The embankment has been inspected by qualified personnel, 
including Jay Moore, P.E., and no problems have been reported. Due to the quality of the 
detailed analyses performed and the performance of the embankment to date, I certify that the 
East Cresson Overburden Storage Embankment (ECOSA) will not adversely affect Teller 
County Road 81 or 82.  
 
 If any future information requires changes to this certification, or changes to the design slopes, 
mine plan, reclamation plan, etc., the Division will be notified and the appropriate changes will 
be submitted.  
 
 
 
 

 
__________________________________       Date: ___1/29/17_______________ 
Greg Lewicki, P.E. 
Principal Engineer    
Greg Lewicki and Associates 
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5) Beaver Valley Road owned by Teller County 
 
 

Beaver Valley Road is a two lane dirt road located immediately east of the junction of CR81 and 
CR82 and east of the ECOSA as shown on Map C-1a. The ECOSA is the only mine activity that 
could possibly affect the Road. It is further away from the ECOSA than CR81 therefore the 
demonstration for CR81 also serves to demonstrate that Beaver Valley Road will not be affected 
by mining activities.  
 
 
 

6) Elkton and Cresson Mine Road owned by Teller County 
 
 

The Elkton and Cresson Mine Road is a two lane dirt road located south of the main Cresson 
Mine and the eastern portion of the Arequa Gulch Valley Leach Facility (VLF).  Most of the 
road is a safe distance from the Arequa Gulch VLF but a small portion is inside the affected area 
boundary and within 560 feet of the southeastern toe of the VLF.  
 
Since Highway 67 is closer to the Arequa Gulch VLF than the Elkton Cresson Mine Road, the 
slope stability design and ongoing evaluation of the VLF is included in Structure 8 for Highway 
67. Since the evaluation in Structure 8 shows that the State Highway 67 will not be affected by 
the Arequa Gulch VLF, the Elkton Cresson Mine Road will also not be affected by the VLF.  
 
The Road, which is owned by Teller County, is the closest structure to the South Cresson Mine 
extension of the Main Cresson Mine excavation.  For this reason, the evaluation of the slope 
stability of this mine excavation and the potential adverse effects from blasting are included here. 
The Road is approximately 500 feet from the closest edge of the South Cresson Pit excavation.  
 
 
Main Cresson Mine and South Cresson Mine Slope Stability Evaluation   
 
The comprehensive slope stability analysis of the Main Cresson Mine was performed by Call and 
Nichols, Inc. in October 2011 titled “Geotechnical Slope Design Recommendations for MLE2 
Mining Areas”. It was submitted to DRMS at that time and was accepted as part of the mining 
and reclamation permit. The Report is very detailed (272 pages) and consists of evaluations of 
various critical slopes using extensive data, drilling, rock type analysis and modeling, etc. Call 
and Nicholas (CNI) have performed numerous studies of slopes at the mine beginning in 2005.  
All knowledge from the previous studies, field tests, observations, lab tests and drilling, RQD 
analysis, etc. were incorporated into the Study. The South Cresson Mine is really a south 
extension of the Main Cresson Mine.  Both are referred to in the Study. The WHEX, North 
Cresson, Schist Island and South Globe Hill are also addressed in the Study but can be ignored 
for this evaluation. The Study Certification Page is enclosed below.  
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The following discussion is taken from Call and Nicholas, Inc. Executive Summary:  
 
As requested by the Cripple Creek & Victor Gold Mining Company (CC&V), Call & 
Nicholas, Inc. (CNI) performed a mine area slope design study for the mining areas associated 
with the Mine Life Extension 2 Project (MLE2). The purposes of the study were: (1) to 
determine optimum interramp slope angles and bench design parameters for the MLE2 mine 
areas designs, (2) to identify and analyze any potential major instability that would represent a 
significant cost to or interference with the mine operations, and (3) provide recommendations for 
slope management over the life of the project. 
 
Analytical stability analyses included: (1) bench-scale back break analysis from which 
the expected distribution of bench-face angles (BFA) and reliability schedules were developed, 
(2) interramp stability which considered the stability related to faults and major structures 
exceeding a double bench height in length, and (3) overall wall stability associated with long 
release structures and weak rock mass. The back break analysis relied on cell-mapping 
conducted along existing mine benches in the Main Cresson and Wild Horse Extension (WHEX) 
portion of the East Cresson mining areas. The interramp analysis was performed using mapping 
data collected by CC&V geologists that detailed discrete structures with trace lengths exceeding 
70 feet. The overall analyses were performed using fault data, rock strength data, and drilling 
data to characterize the rock mass and to estimate the shear strength of the rock mass. 
 
 

 
Main Cresson and South Cresson Portion of Main Cresson Mine Area Interramp 
Slope Angles 
 
Design sectors 1 through 4 shown on Figure 1-1 describe the MLE2 extension for the 
west wall of the Main Cresson and the South Cresson portion of the Main Cresson mining areas. 
 
The recommended interramp angles for these sectors range from 54 to 56 degrees and are 
controlled by the bench-scale analysis that determines the optimum angle required to maintain 
adequate catch bench widths. These recommendations assume that the benches will be 
excavated to a double bench height of 70 feet and that pre-split blasting will be performed using 
drilled depths of the full double bench for the pre-split holes. As shown, for the Main Cresson 
sectors, the recommended interramp slope angles are 1 to 3 degrees less than the MLE2 design. 
In order to achieve the MLE2 design interramp angles in the Main Cresson and South Cresson 
portions of the Main Cresson mining area, the excavated double bench face angles must exceed 
77 degrees at least 80 percent of the time. 
Additionally, increasing the interramp slope angles beyond the recommended angles 
increases the potential for interramp failures along daylighted faults. Careful slope monitoring, 
including up-to-date mine area mapping and interpretation of major structures, will be required 
to identify zones of potential instability and to aid in the location of slope monitoring equipment 
including prisms, extensometers and slope radar. 
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The following narrative on the slope stability analyses was extracted from the body of the CNI Report: 
 

OVERALL ANALYSIS 
Overall slope stability analyses were performed using the slope stability computer 
program SLOPE/W©, which implements the limit-equilibrium method of slices. Ten cross 
sections were selected for analysis based on wall height, overall slope angle, and RQD. These 
ten cross sections are presented on plan maps of the mines with projected exposed geology on 
Figures 7-1 and 7-2, and with projected exposed RQD on Figures 7-3 and 7-4. The analysis 
methodology and results are presented below. 
 
7.1 Discussion of Overall Stability 
Stress levels in slopes can locally exceed rock-mass strengths. The strength of the rock 
mass must be evaluated and compared to the predicted stresses based on geotechnical, 
geological, and geomechanical parameters. Overall slope failures are generally associated with 
one or more of the following characteristics: 
• Major through-going structures that form daylighted and non-daylighted 
geometries in the mine wall 
• Low rock-mass strength in the toe 
• A ubiquitous pitward-dipping joint set 
• High-angle faults or continuous joints that form back and side releases for 
slope movement 
• Saturated toe, excess hydraulic gradients, and localized high pore pressures 
• High in situ horizontal stresses 
These factors, alone or in combination with high mine slopes, can create conditions that 
lead to instability in the intermediate to ultimate walls. 
 
7.2 SLOPE/W Limit-Equilibrium Analysis 
SLOPE/W is an overall slope stability computer program that implements conventional 
limit-equilibrium slope stability analysis. This is the most common slope stability method in 
geotechnical practice and investigates the equilibrium of a rock or soil mass tending to move 
down slope under the influence of gravity. Two-dimensional cross sections are analyzed 
assuming a condition of plane strain. It is assumed that the shear strengths of the materials 
along a potential failure surface follow a linear (Mohr-Coulomb) relationship between shear 
strength and the normal stress on the failure surface. A safety factor is derived from the ratio of 
the resisting forces and driving forces for many potential failure surfaces. The lowest factor of 
safety (FOS) obtained from the potential failure surfaces is the FOS assigned to the slope. 
Spencer’s Method of Slices approach to solving the slice equilibrium equations was used 
to conduct the overall slope stability analyses. Spencer’s method is preferred because it satisfies 
both force and moment equilibrium conditions, as opposed to some of the simpler algorithms 
which only satisfy subsets of the force and moment equilibrium. 
The probability of failure (POF) is calculated using the mean FOS and the FOS 
calculated when analyzing the slope with minus one standard deviation rock-mass strengths. The 
probability of failure is calculated using a closed form solution which assumes that the 
distribution of factors of safety is Gaussian (normal). 
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7.2.1 Material Properties 
Material properties used for the stability analyses were derived from the rock-strength 
testing and characterization performed on drill core samples combined with the amount of 
rockmass fracturing estimated from the RQD block model. A detailed explanation of the 
determination of these strength parameters is presented in Chapter 4.0. Rock-mass properties 
used in the analyses are summarized in Table 7-1. Rock-mass strengths for this analysis are 
considered post-peak strengths, and are therefore suitable for long term design. 
 
7.2.2 Hydrology 
Water pressures in the slopes for the overall stability analysis are assumed to be drained 
and unsaturated. Pore-water pressures are assumed to be dissipated into existing underground 
workings below the mines. 
 
7.2.3 Selection of Cross Sections for Analysis 
Ten cross sections were cut perpendicular to the March 2011 MLE2 final mine area shells 
provided by CC&V at the time of analysis. These cross sections are presented on the plan maps 
in Figures 7-1 thru 7-4. These cross sections were selected based on the following criteria: 
• Overall slope height 
• Overall slope angle (OSA) 
• Rock-mass strength 
 
7.2.4 RQD Modeling and Lithology 
As discussed in Chapter 4, CNI uses a combination of laboratory testing and the degree 
of in situ fracturing (RQD) to determine rock-mass strength. The RQD distribution for each 
cross section was estimated from the 2011 RQD block model generated and provided by CC&V. 
RQD estimations for the SLOPE/W runs were generated in Mine Sight from three-dimensional 
solids extruded 200 feet perpendicular to the sections in both directions. The distribution of 
RQD in each section is presented in Figure 7-5. The 70% reliability values of the RQD 
distributions were used for the analysis (i.e. 70% of measured RQD block values are greater 
than value used).The 10 cross sections, along with the 2011 MLE2 mine area shells, RQD block 
model, and drill-hole intercepts, can be seen on the even numbered Figures between 7-6 and 7- 
25. The critical failure surfaces are shown underlain by the lithology on the odd numbered 
Figures between 7-6 and 7-25. 
 
7.2.5 2011 Geotechnical Drilling 
One of the goals of the 2011 drilling program was to expand the RQD block model to the 
WHEX and Globe Hill areas, where very little RQD data existed. Drilling of these holes 
was completed concurrently with the publication of this report. The data from these holes was 
utilized for the analysis; however, the RQD block model was not updated at the time this report 
was published. 
 
 
 
7.3 Overall Stability Analysis Results 
Results of the overall stability analysis runs are summarized in Table 7-2. CNI typically 
considers a FOS above 1.20 appropriate for final wall mine slopes. From the standpoint of 
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overall stability, all sections were stable except section GH-2 in the south end of the (North) 
Globe Hill mine. Recent drilling of hole GT11-4 indicates a zone of low quality rock in this 
portion of the mine. This is probably related to the poor quality rock in the north end of the 
(South) Globe Hill mine. To arrive at reasonable stability for this section, the interramp angle 
had to be lowered from the MLE2 design of 52 degrees to 45 degrees. 
All slopes are assumed to be completely depressurized by underground workings. If 
phreatic water pressures are encountered, the inputs to these analyses will need to be revisited. 
A complete description of results in the cross sections follows. 
 
7.3.1 Section Cres-1 
Section Cres-1 is on the northeast side of the Main Cresson mine. The cross section has a 
total wall height of 1790 feet, which is the highest wall analyzed for the MLE2 study. The 
overall slope angle is 48°. Porphyritic phonolite is the only rock type that will be exposed on the 
final mine wall. RQD data for the section are relatively sparse (Figure 7-6). The RQD in the 
final wall is estimated to be 70% based on the closest RQD model blocks. 
The June 2011 design of the Cresson MLE2 mine shell yields a FOS of 1.91 and a 
probability of failure of 0.2% (Figure 7-7). 
 
7.3.2 Section Cres-2 
Section Cres-2 is on the northwest side of the Main Cresson mine. The cross section has 
a total wall height of 1100 feet and an overall slope angle of 46°. Cripple Creek brecica is the 
main rock type that will be exposed on the final mine wall. RQD data for the section are 
relatively sparse (Figure 7-8). The RQD in the final wall is estimated to be 40% based on the 
closest RQD model blocks. Anisotropic rock-mass strengths were considered for this section 
based upon the rock-fabric data presented in Chapter 3. 
The June 2011 design of the Cresson MLE2 mine shell yields a FOS of 1.42 and a 
probability of failure of 0.1% (Figure 7-9). 
 
7.3.3 Section Cres-3 
Section Cres-3 is on the south wall of the South Cresson mine. The cross section has a 
total wall height of 550 feet and an overall slope angle of 58°. Cripple Creek brecica is the main 
rock type that will be exposed on the final mine wall, with porphyritic phonolite near the crest. 
RQD data for the section appears to be bimodal (Figure 7-10). The RQD is estimated to be 30% 
for the upper half of the slope, and 40% for the lower half of the slope. 
The June 2011 design of the Cresson MLE2 mine shell yields a FOS of 1.93 and a 
probability of failure of 0.4% (Figure 7-11). 
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As seen in the plan view of the slope stability cross sections, Section Cres-1 is the most 
appropriate to determine stability for offsite structures to the south. As is seen from the Section 
below, the worst case factor of safety is 1.91, which easily meets the requirements for long term 
stability.  
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Due to all the variables that enter into a predictive slope stability analyses, CNI recommended a 
monitoring program for the mines in the Report. The recommendations are listed below: 
 

6.0 MONITORING SCHEDULE 
A definite monitoring schedule should be established. If shooting in the monitoring 
points is left to the mine surveyor to do when he “gets time,” the results will be erratic at best. 
The frequency of monitoring is a function of the precision of the system, the rate of 
movement, and how critical the area is. Table 1 provides a suggested schedule. In the event of 
heavy rain or a large blast in the area, additional measurements should be taken. 
Cooperation between operations and engineering is important. Equipment operators 
often have an intuitive feel for ground conditions. Any changes in the condition of an area 
observed by operators should be reported to engineering for follow-up. 
 
7.0 DATA REDUCTION AND REPORTING 
The following measurement or calculations should be made for each survey reading: 
1. Date of reading, time, incremental days between readings, and total number of 
days the survey point has been established 
2. Coordinates and elevation 
3. Magnitude and direction of horizontal displacement 
4. Magnitude and plunge of vertical displacement 
5. Magnitude, bearing, and plunge of resultant displacement vector 
6. Rates (velocities) of horizontal, vertical, and resultant (total) displacements 
Both incremental and cumulative displacement values should be determined. Calculating 
the cumulative displacement from initial values rather than from summing incremental 
displacements minimizes the effect of occasional survey aberrations. Table 2 is an example 
of reduced monitoring data. 
Slope displacements are best understood and analyzed when the monitoring data are 
graphically displayed. For engineering purposes, the most useful plots are: 
1. Horizontal position 
2. Vertical position (elevation versus change in horizontal position, plotted on a 
section oriented in the mean direction of horizontal displacement) 
3. Displacement vectors 
4. Cumulative total displacement versus time 
5. Incremental total displacement rate (velocity, usually in meters per day) 
versus time. All graphics should be kept up-to-date and should be easily reproducible (for ease 
of distribution). By studying several graphics simultaneously, the movement history of a 
particular slope can be determined. 
The velocity-versus-time plot is usually constructed on semi-log paper rather than on a 
linear scale. This allows a greater range of displacements to be plotted without losing the 
precision required for small measurements. Also, this type of graph is compatible with current 
monitoring techniques and analyses of slope movement kinematics. 
Precipitation data should also be recorded to evaluate possible correlations with slope 
displacement. A gauge (or gauges) located at the mine site can be used to measure occurrences 
and amounts of precipitation. In addition, measurement of the average daily temperatures will 
provide some indication of freeze and thaw periods. 
The location of mining areas, the number of tons mined, and blasting patterns in the area 



31 
 

should also be recorded on a regular basis, because slope displacements are often associated 
with mining activity. One method of cataloging this information is to plot the mining area and 
then note the number of tons mined and the data on a plan map of the mine. A histogram can be 
made of tons mined versus time, and this plot can then be compared to the total displacement 
graphs. 
 
7.1 Monthly Slope Stability Report 
A formal, monthly slope stability report should be prepared. This report should contain 
the data listed in Table 3 and recommendations on the appropriate response to current 
instability. 
This should ensure that mine management receives the appropriate information and provides the 
discipline to document slope behavior. Direct, informal communication should also be 
maintained with mine operations on a daily basis when there is mining in an actively displacing 
area. 
 
7.2 Interpreting Displacement Data 
Often there are several possible slope displacement modes for a mine slope, and it may 
not be clear, particularly at the onset of movement, which mode geometry is active. 
Displacement vectors are useful in determining the displacement geometry. Figure 4 is a 
hypothetical example showing a possible plane shear along a fault, F1, and a possible wedge of 
faults, F2 and F3. The difference between the two would be significant since the F1 plane 
shear would affect the building, while the wedge would not. Plotting the displacement vectors on 
a Schmidt plot shows that the displacement is in the direction of the wedge, not the plane shear. 
 
 
CC&V has committed to performing the recommended monitoring as outlined in the CNI 2011 
Report.  
 
 
Blasting Effects on the Elkton Cresson Mine Road 
 
Blast monitoring has been performed at two seismic monitors at homes immediately south of the 
Elkton Cresson Mine Road. See the discussion for Structures 21 and 22. These monitors have 
been in place intermittently since 2011 and full time since 2013 which are recording blast 
information 24 hours per day. All measurements at the monitors have been well below the design 
limit of 0.5 inches per second. The monitors are set to trigger at 0.05 inches per second, which is 
ten times lower than the design velocity.  These monitors record blast information 24 hours per 
day. 
 
Gary Horton is a Senior Environmental Coordinator at CC&V who conducts all blast monitoring 
and related work in and around the permit area. He has provided a letter report of the original 
blast design criteria, the pre-blast surveys, monitoring information and results. This report and 
related information is included in Attachment T-3.  
 
There has never been any visible evidence of damage to the Elkton Cresson Mine Road and 
Teller County has not notified the mine of any such damage.   
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Based on the comprehensive original design performed by CNI, together with the ongoing 
program of data gathering being performed by CC&V, I certify that I am an experienced 
professional engineer and that the Elkton Cresson Mine Road should not be affected by any mine 
activities from mine pit excavations for the life of the mine and post-reclamation.  If any future 
information requires changes to this certification, or changes to the design slopes, mine plan, 
reclamation plan, etc., the Division will be notified and the appropriate changes will be 
submitted.  
 
 
 
 

 
__________________________________       Date: ___1/29/17_______________ 
Greg Lewicki, P.E. 
Principal Engineer    
Greg Lewicki and Associates 
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7) CR88 (Shelf Road) owned by Teller County 
 

This two lane dirt road is immediately east of the permit boundary but is within the 200 feet 
boundary for the affected area boundary.  However, as is seen on Map C-1a, the mine facilities 
that could affect the road, such as pit excavations, embankments, overburden or topsoil 
stockpiles, are well away from the Road to possibly adversely affect it. The closest mine facility 
to the road is the toe of the Squaw Gulch VLF, which lies to the east at a distance of 2000 feet.  
This VLF has been properly designed and it is too far away to affect the Shelf Road (Teller 
County Road 88). The Squaw Gulch VLF stability is evaluated for Structure 8 – Colorado 
Highway 67.  
 
 
 
 

8) Colorado HWY 67 including bridge owned by CDOT 
 

This State Highway is a two lane paved road maintained by the Colorado Department of 
Transportation. It is the main road connecting Cripple Creek and Victor. This Road is within the 
permit boundary and affected area boundary in certain segments and is also very close to the 
Squaw Gulch Valley Leach Facility (VLF), as well as the toe of the Arequa VLF. This is seen on  
Map C-1a. This road also includes a tall bridge above the original drainage of Arequa Gulch. 
Since Highway 67 is within 150 feet of both VLF’s, both are evaluated for their long term slope 
stability. These evaluations are given below.  
 
 
 
 

Evaluation of Arequa Gulch Valley Leach Facility (AGVLF) 
 

This Valley Leach Facility is a lined leach pad where an impermeable liner was placed in the old 
Arequa Gulch valley, which was then filled with crushed ore and allowed to leach to extract the 
gold in solution, which is then recovered in a lined pond at the plant at the toe of the facility. The 
crushed ore is placed in 100 feet tall lifts at a maximum angle of approximately 1.3H:1.0V, 
followed by a horizontal bench of approximately 30 feet. Places along the perimeter of the pile 
are as mild as 2.0H1.0V. The crushed ore is generally less than ¾ inch in size although some 
larger sizes may exist in small quantities. As of the end of 2016, no more ore material will be 
added to the facility but it will continue leaching for approximately 7 years, after such time the 
facility will be reclaimed in place.  
 
The original design and slope stability evaluation was done for the original permit in 1993 and 
was modified a number of times. The AGVLF began construction in 1994.  Phases I and II were 
constructed from 1994 to 1996. The Phase III design was submitted in 1998 and, after approvals, 
was completed in 2000. Phase IV was approved in 2000, and was completed in 2004. The Phase 
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V design was submitted in 2008 by Smith William Consultants, Inc. This total report has 774 
pages and includes evaluations of the geology, foundation engineering, filling of old 
underground workings, sampling and testing of materials, detailed designs for the slope stability, 
the liner system, pregnant solution storage area PSSA, the underdrain system, surface water 
hydrology and the final reclamation plans.  
 
 
Important information regarding the design parameters are given below, which have been 
extracted from the 2008 Phase V design done by Smith Williams Consultants, Inc.: 
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Smith Williams analyzed Cross Sections A through I to evaluate slope stability of the VLF, using 
the parameters described above. The two critical cross sections which could affect Highway 67 
and any other structures beyond the road are Cross Sections G and H. This analysis is shown on 
SWC Map titled “Phase 5 VLF Critical Stability Plan and Cross Section - Sheet 3 of 3”. 
Extracted information from that Sheet is shown below: 
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Location of Cross Sections showing Highway 67: 
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Highway 67 is at the extreme left at horizontal distance 0 feet in Cross Section G.  
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Highway 67 is at approximately horizontal distance of 300 feet in Cross Section H.  
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The lowest factor of safety for Cross Section G is 1.5 for static conditions and 1.1 for pseudo-
static using a .14g acceleration and 1.2 factor of safety for an acceleration of 0.08g.  Both of 
these scenarios are for the block model failure type. For circular failure, the factors of safety are 
higher, as shown in the SWC Table 4 above.  
 
The lowest factor of safety for Cross Section H is 1.5 for static conditions and 1.1 for pseudo-
static using a .14g acceleration and 1.3 factor of safety for an acceleration of 0.08g.  Both of 
these scenarios are for the circular model failure type. For block failure, the factors of safety are 
higher, as shown in the SWC Table 4 above.  
 
 
The slope of the VLF was designed to have to be 1.6H:1.0V. The actual overall slope from the 
base of the facility to the crest, as reported by Jay Moore, P.E. in his Annual Report of December 
2015, is 1.8H:1.0V to 2.0H:1.0V. Therefore, the actual construction is more conservative than 
the amended design.  
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Annual Inspections and Reports have been performed by Jay Moore, P.E. of Newfields since 
2013. During the Annual Inspections, Mr. Moore observes the overall stability of the 
embankment, including slopes, benches, foundation and internal solution ponds. He verifies the 
operation construction to ensure it is in accordance with the project design. He also evaluates the 
underdrain flow and water quality with respect to the leach facility containment and 
performance.  
 
Flyover topography was developed for each year since 2013 and changes were evaluated in 
Autodesk Civil 3D software for any changes that would require attention. Mr. Moore, P.E. 
certified in each of the Annual Reports that the Arequa Gulch VLF was performing properly and 
as it was designed.  
 
In the construction of the embankment and in the years that it has been built, no slope stability 
issues have been encountered of any significance. The embankment has been inspected by 
qualified personnel and no problems have been reported. Due to the quality of the original 
analyses performed and the performance of the embankment to date, I certify that the Arequa 
Gulch VLF will not adversely affect Highway 67. This evaluation also applies to other structures 
located within 200 feet of the affected area of the Arequa Gulch VLF.  
 
 If any future information requires changes to this certification, or changes to the design slopes, 
mine plan, reclamation plan, etc., the Division will be notified and the appropriate changes will 
be submitted.  
 
 

 
__________________________________       Date: ___1/29/17_______________ 
Greg Lewicki, P.E. 
Principal Engineer    
Greg Lewicki and Associates 
 
 

 
 

 
Evaluation of Squaw Gulch Valley Leach Facility (SGVLF) 
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This Valley Leach Facility is a lined leach pad where an impermeable liner was placed in the old 
Squaw Gulch valley, which is then filled with crushed ore and allowed to leach to extract the 
gold in solution, which is then recovered in a lined pond at the plant at the toe of the facility. The 
crushed ore is placed in 100 feet tall lifts at a maximum angle of approximately 1.4H:1.0V to 
1.5H:1.0V, followed by a horizontal bench of approximately 30 feet. The crushed ore is 
generally less than ¾ inch in size although some larger sizes may exist in small quantities.  
 
Designs were completed by AMEC consultants in September of 2011 and approved by the 
DRMS. Design criteria can be seen below: 
 

 
The design was prepared and signed by Jay N. Janney-Moore, PE (CO 37571). The resultant 
Factors of Safety can be seen below. 

 
 
Annual Inspections and Reports have been performed by Jay Moore, P.E., now of Newfields 
since 2015. During the Annual Inspections, Mr. Moore observes the overall stability of the 
embankment, including slopes, benches, foundation and internal solution ponds. He verifies the 
operation construction to ensure it is in accordance with the project design. He also evaluates the 
underdrain flow and water quality with respect to the leach facility containment and 
performance.  
 
Flyover topography was developed for each year since 2015 and changes were evaluated in 
Autodesk Civil 3D software for any changes that would require attention. Mr. Moore, P.E. 
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certified in the 2016 Annual Report that the Squaw Gulch VLF was performing properly and as 
it was designed. Measured ore slopes match the design angle of repose. 
 
In the construction of the embankment, no slope stability issues have been encountered of any 
significance. The embankment has been inspected by qualified personnel and no problems have 
been reported. Due to the quality of the original analyses performed and the performance of the 
embankment to date, I certify that the Squaw Gulch VLF will not adversely affect Colorado 
Highway 67.  This evaluation also applies to other structures located within 200 feet of the 
affected area of the Squaw Gulch VLF, which will be discussed for other structures in this 
Exhibit T.   
 
 If any future information requires changes to this certification, or changes to the design slopes, 
mine plan, reclamation plan, etc., the Division will be notified and the appropriate changes will 
be submitted.  
 
 

 
__________________________________       Date: ___1/29/17_______________ 
Greg Lewicki, P.E. 
Principal Engineer    
Greg Lewicki and Associates 
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9) Light Industrial Shell Buildings owned by City of Victor 
 
 

These buildings are two wood frame structures barely inside the 200 feet buffer to the affected 
area boundary north of the Town of Victor. The closest mine facility that could result in adverse 
effects is the East Cresson Mine open pit, which will be approximately 2100 feet away at its 
closest point. For this reason, these two buildings are safe.   
 
 
 
 

10) Dump Road owned by City of Victor 
 

The Dump Road is a dirt road leading to an old dump site located within the permit area south of 
the Arequa VLF.  The closest point that the road is to a mine activity is on the west side of the 
Town of Victor where the Arequa Gulch VLF is within 500 feet of the road.  Since Highway 67 
is closer to the VLF at that location, the demonstration that Highway 67 will not be affected also 
demonstrates that the Dump Road will not be affected.   

 
 
 

11) Dirt Road (Tejon Ranch Rd) & Cemetery owned by City of Victor 
 
 

This is a dirt road of approximately 16 feet wide that leads to the old cemetery southwest of the 
Town of Victor. It is partially in the permit area but no mine facility can affect it. This road joins 
with the Dump Road west of Victor and therefore has the same closest point to the Arequa Gulch 
VLF as the Dump Road, which is 500 feet from the road to the VLF.  Since Highway 67 is closer 
to the VLF at that location, the demonstration that Highway 67 will not be affected also 
demonstrates that the Dump Road will not be affected.   
 
 
 
 

12) Dirt two track road owned by BLM 
 

This dirt two track unimproved road leaves Highway 67 near the Arequa Gulch leach facility and 
continues south to the southern border of the permit area. Although the road is inside the permit 
area, there are no mine activities which can affect it.  Since Highway 67 is closer to the VLF at 
that location, the demonstration that Highway 67 (Structure 8) will not be affected also 
demonstrates that the Dump Road will not be affected.   
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13) Road owned by Providence Mining Company 
 

 
This road is a dirt driveway of approximately 15 feet width that leads to the Jeff Regester home 
to the north of the Mollie Kathleen Road near the north end of the permit area. The road is 
mostly inside the permit area and the closest mine activity within a reasonable distance is the 
North Cresson Mine Pit and the WHEX.  However, since the Mollie Kathleen Road (Teller 
County Road 82) is closer to these facilities, the demonstration for County Road 82 suffices to 
show that Providence Mining Company Road cannot be affected by the mine activities.  See Map 
C-1a and the engineering evaluation in Structure 2.  
 
 

14) Foundations of former buildings and roads owned by Murphy 
Mining & Exploration 

 
 

These structures are two concrete foundations of approximately 1200 square feet each, where 
buildings once stood. The closest mine disturbance that could affect these foundations is the 
Main Cresson Mine, which is located approximately 1340 feet to the west at its closest point. 
Given the required slope stability analysis of the Main Cresson Mine slopes and the distance to 
these structures, they cannot be affected.    
 
 
 
 

15) Equipment storage shed and road owned by Jeff Regester 
 
 

This road is a dirt driveway that connects to the Providence Mining Company Road further 
south. The dirt road driveway is approximately 15 feet in width and ends at the storage yard area 
which has a large shed and considerable material stored outside the shed. Since this road and 
shed are much further away from the closest mine activity (North Cresson Mine and the WHEX) 
than County Road 82, the demonstration for CR82 suffices to show that the Jeff Regester shed 
and access driveway will not be affected.    
 
 
 

16) Dirt road to house owned by Lonnie Hamacher 
 

This driveway is compacted dirt of approximately 15 feet width leading to the Hamacher house 
which is outside (to the east) of the 200 feet buffer boundary. The road is mostly inside the 
permit area and leads to a dirt segment of County Road 81, leading to County Road 82. The 
closest mine facility to this location is the final buildout of the ECOSA, which will be 0.6 miles 
from the closest point to the road. Considering the approved ECOSA slope stability evaluation 
and the distance to the Hamacher Road, it cannot be affected.  
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17) 1 story single family house, out building, road owned by Trent & 
Melissa Lanning 

 

The Lanning House is a single story wood frame house in a T shape.  The house is occupied and 
the property also has a dirt driveway and a small outbuilding. The closest mine activity that 
could affect the building is the East Cresson Overburden Storage Facility (ECOSA), which is 
1670 feet to the northwest at its closest point. The ECOSA has been evaluated for Structure 4 -  
CR81, which is much closer to the facility. For this reason, no evaluation is demonstrated for the 
Lanning house, however a structure agreement has been received from the Lannings and is 
included in Attachment T-1.    
 
 
 

18) Vacant house and outbuilding owned by Randall Stewart 
 

The Randall Stewart vacant house is located east of the Main Cresson Mine and is approximately 
1340 feet from the closest point of the excavation. The house, as well as the outbuilding, are 
small wood structures and due to the distance to the mine excavation and the slope stability 
analyses that have been performed by CNI for the Main Cresson Mine, this structure should 
never be affected by the mine activity.  
 
 
 
 

19) Storage area and road (2 locations 19A and 19B) owned by Gold 
States Mining Corp. 

 

Both of these storage areas (labelled 19A and 19B on Map C-1a) are minor dirt clearings located 
approximately 1800 feet east of the closest edge of the Main Cresson Mine pit. The areas consist 
of wood piles, mobile equipment, and some storage containers. Both also have dirt road access. 
Due to the distance to the mine excavation and the slope stability analyses that have been 
performed by CNI for the Main Cresson Mine, this structure should never be affected by the 
mine activity.  
 
 

20) Outside storage area and road owned by James & Sarah Watson Jr. 
 
 

This storage area is a minor dirt clearing located approximately 1700 feet east of the closest edge 
of the Main Cresson Mine pit. The areas consist of wood piles, mobile equipment, and some 
storage containers. There is a dirt road access which leads to CR84 and the Town of Victor. Due 
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to the distance to the mine excavation and the slope stability analyses that have been performed 
by CNI for the Main Cresson Mine, this structure should never be affected by the mine activity.  
 
 

21) Single story single family house and driveway owned by Carol 
Barron 

 
 

The home owned and occupied by Carol Barron is a single story wood frame house at the end of 
the northernmost street (6th Street) in the Town of Victor. It is the closest occupied dwelling not 
owned by CC&V to the mine activity. The closest edge of the South Cresson Mine pit to the 
home will be approximately 830 feet when full excavation is done. Since the Elkton and Cresson 
Mine Road is closer to the Pit than the Barron home, the slope stability evaluation for the Pit is 
included in the discussion for Structure 6 - Elkton and Cresson Mine Road. 
 
Since the home is relatively close to the final Pit, a seismic monitor has been placed in the home 
and has been checked over years of operation.   
 
Gary Horton is a Senior Environmental Coordinator at CC&V who conducts all blast monitoring 
and related work in and around the permit area. He has provided a letter report of the original 
blast design criteria, the pre-blast surveys, monitoring information and results. This report and 
related information is included in Attachment T-3.  
 
These monitors record blast information 24 hours per day. All measurements at the monitors 
have been well below the design limit of 0.5 inches per second. The monitors are set to trigger at 
0.05 inches per second, which is ten times lower than the design velocity. There has never been a 
problem with damage from blasting at the home and none is expected in the future, although the 
Pit will move closer to the home.  The particle velocities recorded at the home are very low and 
they will be continued to be monitored. 
 
 
 
 

22) Two story single family house and driveway owned by Matthew & 
Leana Hebert 

 

The home owned and occupied by Mathew and Leana Herbert is a single story wood frame 
house near the end of the northernmost street (6th Street) in the Town of Victor. It is the 2nd 
closest occupied dwelling not owned by CC&V to the mine activity. The closest edge of the 
South Cresson Mine pit to the home will be approximately 870 feet when full excavation is done. 
Since the Elkton and Cresson Mine Road is closer to the Pit than the Barron home, the slope 
stability evaluation for the Pit is included in the discussion for Structure 6 - Elkton and Cresson 
Mine Road. 
 
Since the home is relatively close to the final Pit, and also within 190 feet of the Barron home, 
the seismic monitor which has been placed in the Barron home is also used to evaluate the 
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Hebert home.  This monitor has been checked over years of operation.  No tests have ever shown 
a particle velocity from blasting that has been above the design limit of 0.5 inches per second. 
There has never been a problem with damage from blasting at the home and none is expected in 
the future, although the Pit will move closer to the home.  The particle velocities recorded at the 
home are very low and they will be continued to be monitored. Gary Horton is the Senior 
Environmental Coordinator at CC&V who conducts all blast monitoring and related work in and 
around the permit area. He has provided a letter report of the original blast design criteria, the 
pre-blast surveys, monitoring information and results. This report and related information is 
included in Attachment T-3.  
 
 
 
 

23) Monitoring wells (4x) and road owned by Marlene Chapman 
 

The four monitoring wells owned by Marlene Chapman are located approximately 4,900 feet 
southwest of the toe of the toe of the Arequa Gulch VLF. The wells are immediately east of the 
Shelf Road and there are no existing or planned mine activities any closer than the Arequa Gulch 
VLF so there is no way that the wells could be affected by failure of the VLF. Since the VLF is 
lined and there is monitoring in place to ensure that the liner remains intact, it is extremely 
unlikely that a rupture could occur that would affect the wells. The measures to ensure that this 
will not happen are included in the Environmental Protection Plan of the approved Permit.  
  
 

24) Road to excavation area owned by Shiloh Plain, Inc. 
 

There is a dirt two track road located approximately 2800 feet west of the Arequa Gulch VLF. 
The road is barely used and leads to the Perreten excavation area (Structure 25). There are no 
existing or planned mine facilities that will be closer than the 2800 feet distance to the VLF. For 
this reason, no further evaluation is needed.  
 
 

25) Excavation area owned by William Perreten 
 

There is a minor surface disturbance of less than 0.1 acres that is located at the end of the Shiloh 
Plain road, which is approximately 2700 feet west of the Arequa Gulch VLF. There are no 
existing or planned mine facilities that will be closer than the 2700 feet distance to the VLF. For 
this reason, no further evaluation is needed.  
 
 

26) CC&V Narrow Gauge railroad tracks on land owned by Rexanne 
Rowe 

 

The CC&V Narrow Gauge Railroad is a tourist railroad that runs from the old 1894 depot in the 
Town of Cripple Creek south to near the wye where the old Colorado Midland Terminal was 
located. The tracks continue to near the Squaw Gulch VLF. The tracks are mostly outside the 
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permit area but segments are within the 200 feet buffer zone. The train operates from mid-May 
through mid-October. The northern portion of the tracks is owned by Laura and Jim 
Birmingham, who also operate the entire tourist railroad. The tracks continue through land 
owned by Rexanne Rowe. The southern segment is owned by CC&V near the Squaw Gulch 
VLF. From the depot in Town to the toe of the Topsoil Stockpile north of the Squaw Gulch VLF, 
the tracks are too far away from any mine facility to be adversely affected. The toe of the Topsoil 
Stockpile is very close to some historic pre-law mine disturbance fill slope near the tracks at Lat 
38.734 degrees, Long -105.1706 degrees. This historic disturbance has never slid to the tracks 
and appears to be stable. The fill slope only extends over a track length of approximately 90 feet. 
CC&V commits to repairing any unravelling that may affect the tracks and has provided a 
damage waiver/structure agreement to Rexanne Rowe and the CC&V Narrow Gauge Railroad 
but has not yet received a signed agreement from CC&V Narrow Gauge Railroad where CC&V 
commits to the responsibility for any repairs due to damage from the mine facility.   
 
 
 

27) 1 story single family ranch house, road, and shed or barn owned by 
Norman & Diana Puetz 

 

The Puetz house is located approximately 2100 feet west of the Squaw Gulch VLF and 
immediately south of Central City. It is a sizable home of approximate 3800 square feet footprint 
on a concrete foundation with dirt access road of approximately 20 feet width, a large storage 
shed and various small outbuildings. The house barely touches the 200 feet buffer but is included 
in the evaluation. The shed, some outbuildings and the access road are within the 200 feet buffer 
zone.   
 

28) Road owned by CC&V  (previously  owned by Katinka Mining 
Corporation) 

 

This is a dirt road of approximately 22 feet width that starts near the Conley storage quonset hut 
near the Chicago Tunnel entrance and goes south and then east above the Chicago Tunnel 
entrance. It is located primarily inside the permit area on land owned by CC&V.  There are no 
mine activities within a reasonable distance that could affect the Road, since the closest facility is 
the Topsoil Stockpile located to the east, which is a minimum of 2100 feet away. For this reason, 
no further evaluation is needed.  
 
 

29) Monitoring well VIN 2B‐140 owned by CC&V on property owned by  
David Joseph Pascador.  

 

This monitoring well is a 140 feet deep water monitoring well that is owned by CC&V but is 
located on a small parcel owned by David Joseph Pascador. The well and parcel are located 
approximately 2000 feet east of the closest point of excavation of the Main Cresson Mine.  
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30) Storage structures, containers and road owned by CC&V (previously 
Jessie Frost) 

 

There are some old wooden storage structures (2) and some wood material on an old disturbed 
surface that is located near Poverty Gulch immediately southeast of Cripple Creek and 
downstream of the Chicago Tunnel. It is too far away from any mine activity that could affect it 
and since it is owned by CC&V, no further evaluation is needed.  
 
 
 

31) Road owned by CC&V (previously Daniel and Elizabeth Rosenbaum) 
 

This is a dirt two track road of approximately 14 feet width that is located approximately 2000 
feet west of the northern portion of the Squaw Gulch VLF and immediately south of Central 
City. It was formerly owned by Daniel and Elizabeth Rosenbaum but is now owned by CC&V. It 
is too far away from any mine activity that could affect it and since it is owned by CC&V, no 
further evaluation is needed.  
 
 

32) Cripple Creek & Victor Narrow Gauge Railroad owned by Laura and 
Jim Birmingham 

 

The CC&V Narrow Gauge Railroad is a tourist railroad that runs south from the old 1894 depot 
in the Town of Cripple Creek to near the wye where the old Colorado Midland Terminal was 
located. The tracks continue to the Squaw Gulch VLF on land owned by CC&V Mining 
Company. The tracks are mostly outside the permit area but segments are within the 200 feet 
buffer zone. The train operates from mid-May through mid-October. The tracks are owned by 
Cripple Creek and Victor Railroad (Laura and Jim Birmingham) and the middle portion of the 
Railroad is on land owned by Rexanne Rowe. The southern segment is owned by CC&V Mining 
Company near the Squaw Gulch VLF.  From the depot in Town to the toe of the Topsoil 
Stockpile north of the Squaw Gulch VLF, the tracks are too far away from any mine facility to 
be adversely affected. The toe of the Topsoil Stockpile is very close to some historic pre-law 
mine disturbance fill slope near the tracks at Lat 38.734 degrees, Long -105.1706 degrees. This 
historic disturbance has never slid to the tracks and appears to be stable. The fill slope only 
extends over a track length of approximately 90 feet. It is not well vegetated so there is potential 
for some minor unravelling of the slope if a large storm event occurs. CC&V commits to 
repairing any unravelling that may affect the tracks and has provided a damage waiver/structure 
agreement to Laura and Jim Birmingham but has not yet received the signed agreement where 
CC&V commits to the responsibility for any repairs due to damage from the mine facility.   
 
 
 

33) Storage building, brick building, trailer, and access road owned by 
Conley Construction 
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There is a flat graded area containing a brick building, a mobile trailer and a storage building 
located north of CR82 Road approximately 1600 feet northwest of the East Cresson Mine 
(Wildhorse Extension). A dirt access road of approximately 22 feet wide leads to the graded 
area. The area is outside the permit boundary but within the 200 feet buffer zone. Since the 
discussion for Structure 2 – CR82 shows that this road will not be affected by mine activities, 
and it is closer to the East Cresson Mine excavation, the Conley Construction facilities on this 
site will also not be affected.  
 
There is a structure agreement in place for Conley Construction for these facilities, however it 
will be modified to add the access road.  
 
 

34) Substation owned by Black Hills Energy  
 

There is an electrical substation owned by Black Hills Energy that is located immediately south 
of Highway 67 and the Arequa Gulch gold recovery plant buildings. The transformers, breakers 
and all other electrical devices are enclosed in a cyclone fenced area of approximately 280 feet x 
350 feet. The access road is a dirt road of approximately 25 feet width that joins with Highway 
67 immediately below the lined pond at the toe of the Arequa Gulch VLF. The discussion for 
Structure 8 shows that Highway 67 will not be affected by the Arequa Gulch VLF. Since this 
area is south of Highway 67, the discussion for Highway 67 suffices to demonstrate that the 
substation will not be affected by mine activity. Also, a structure agreement from Black Hills 
Energy has been received for this structure and is included in Attachment T-1.  
 
 

35) Access road, outbuildings owned by William Kelley Hakes 
 

The William Hakes property is located approximately 1000 feet southwest of the closest point at 
the toe of the Topsoil Stockpile above the Squaw Gulch VLF. It has a dirt access road, a wood 
storage building, outdoor storage of various construction material and some mobile vehicles. The 
property also contains a mobile trailer home owned by Nicholas Wagner. Even though the 
property is within the 200 feet buffer of the permit area, it is too far enough away from any mine 
activity that could affect it, therefore, no further evaluation is done.  
 
 
 

36) Storage building on CC&V Property owned by Conley Construction 
 

The storage building is a steel quonset hut building of approximate dimensions 50 feet x 90 feet 
at the base. The building is owned by Conley Construction and it sits on a flat bench on CC&V 
land immediately southwest of the Chicago Tunnel portal. No water emanates from this Tunnel 
and there are no mine facilities within any distance that could possibly adversely affect the 
structure, as seen on Map C-1a. For this reason, no further evaluation of the structure is needed.  
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37) Road 1 owned by Teller County 
 

This is a small segment of a dirt road that is located immediately north of the cemetery and the 
Dump Road. The dirt road is a driveway that ends at a series of buildings south of the permit 
area. Part of the road is in the permit area and another small segment is within the 200 feet buffer 
boundary. Since the dirt road is approximately 775 feet south of Highway 67, the demonstration 
showing that Highway 67 (Structure 8) will not be affected is sufficient to show that this road 
will not be affected by mine activities.  
 
 

38) Emergency Services Radio Tower and access road at Little Grouse 
Mountain owned by City of Victor 

 

This radio tower and associated dirt access road is located approximately 1400 feet south of the 
lined pond at the toe of the Arequa Gulch VLF.  The tower is on a natural hill that is 
approximately 9665 feet elevation, while the Arequa lined pond is at an elevation of 9515 feet, 
therefore, it is not possible that the Arequa VLF could affect the structure. The slope stability of 
the Arequa Gulch VLF is discussed in the discussion for Structure 8 – Highway 67.  
 
 

39) Mobile Home owned by Nicholas Wagner on Hakes property  
 

The mobile trailer home owned by Nicholas Wagner is located on the William Hakes property, 
located approximately 1000 feet southwest of the closest point at the toe of the Topsoil Stockpile 
above the Squaw Gulch VLF. Even though the mobile trailer home is within the 200 feet buffer 
of the permit area, it is far enough away from any mine activity that could affect it, therefore, no 
further evaluation is done.  
 
 

40) Office Building on CC&V Property owned by Conley Construction 
 

This office building is a trailer office that is located on CC&V property immediately west of the 
Chicago Tunnel entrance. No water emanates from this Tunnel and there are no mine facilities 
within any distance that could possibly adversely affect the structure, as seen on Map C-1a. For 
this reason, no further evaluation of the structure is needed.  
 
 

41) CC&V Dirt Road near Mollie Kathleen Road CR82 
 

This road leaves CR82 near the northeast corner of the Globe Hill portion of the North Cresson 
Mine. It is a dirt road of approximately 16 feet width that goes north into a wooded area. The 
surface of the road area is entirely owned by CC&V so this road is also part of CC&V 
ownership. Since it is owned by CC&V, it will not be evaluated for risk of damage.  
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42) CC&V Cabin 1 
 

This cabin was identified by DRMS as a structure to be evaluated. It is a wood structure that 
internal research has shown to be owned by CC&V. It is located approximately 1400 feet east of 
the easternmost edge of the Main Cresson Mine excavation. Since it is owned by CC&V, it will 
not be evaluated for risk of damage.  
 
 
 

43) Teller County Road 88 near Carlton Tunnel  
 
 

Teller County Road 88 is also called the Shelf Road and is the same Road that exists east of the 
mine permit area. However, this location is so far to the southwest of the main Mine permit area 
that it is considered a separate structure. It is a dirt road of approximately 20-22 feet wide and a 
dirt driveway is used to access the site. This location is where the Carlton drainage tunnel 
daylights on the surface and is a part of the permit area. This tunnel begins in the main Mine 
permit area and was installed to drain the old underground mine workings. It was completed in 
1941. The elevation is only 6950 feet at the tunnel exit, which is considerably lower than the 
workings in the main permit area. The tunnel has a permanent water discharge which leads to a 
series of 6 ponds, after which the water is discharged under a permit with the CDPHE Water 
Quality Control Division. The discharge enters a culvert under CR88 and enters Fourmile Creek.  
A possible threat to the Road would be if a surge of water came out from the Tunnel and 
overflowed the culvert under the Road. This is extremely unlikely since the Carlton Tunnel was 
built specifically to maintain long term drainage from the mines and it has been in place for 
many decades with no history of any surges.   
 
The series of ponds have also been built to good engineering standards with compacted 
embankments, design slopes, and a proper drainage system for discharge. The ponds have never 
had a problem with stability, sloughing, water seepage, bulging or any other signs of instability. 
The ponds have been in place for over 20 years and they are inspected with good frequency by 
the mine personnel and water samples are taken of the discharge.  
 
  

44) CR 831 owned by Teller County ‐ Segments 44A & 44B 
 

As shown on Map C-1a, Segment A of CR 831 is a County Road that leaves CR81 north of 
Victor and runs west to the southern edge of the East Cresson Mine (ECME) and the western 
edge of the Main Cresson Mine. Most of the Road is in the permit area except for the eastern 
edge where it joins with CR81. The Road does cross the southern portion of the East Cresson 
Overburden Storage Area (ECOSA) on a bench. The slope stability of the ECOSA has been 
evaluated for Structure 4 – CR 81. A berm there stops any vehicles from going closer to the mine 
operation. Signs are also posted that the Road is in an active mining operation and crossing over 
the berms is not allowed. Also, before any blast in the mines, mine personnel clear the Road of 
anyone within an unsafe distance from the blast. The road is a compacted dirt road of 
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approximately 20 feet width and well maintained by Teller County.  This segment has not been 
damaged by any blast or any other mine activity. The mine has discretion to close any part of the 
Road within the permit area if it deems that public access is a safety risk to the mine or the 
public. For this reason, no further evaluation of the Road is warranted.  
 
Segment B of CR831 is located immediately east of the south portion of the Main Cresson Mine. 
It is also a compacted dirt road that used to connect with Segment A but mine activities have 
closed the connection, in conjunction with Teller County. Segment B is approximately 290 feet 
long where it is owned by Teller County. The road continues southwest into the mine area, but 
this portion is owned by CC&V.  The road is a compacted dirt road of approximately 20 feet 
width and well maintained by Teller County. The closest facility that could affect the Road is the 
eastern edge of the south portion of the Main Cresson Mine, which is 1000 feet from the Road. 
Given the detailed slope stability analyses of the Pit done by CNI for the MLE2 Study  in 2011 
combined with the large distance to the pit, this Road is safe from adverse effects from mine 
activity and no further evaluation is needed.    
 

45)  CR 84 owned by Teller County 
 

County Road 84 is a compacted dirt road that is located north of Victor that used to go to the 
American Eagle observation point of the mine, which was well inside the permit boundary, but 
this observation point has been abandoned. Only a small distance of the road is still open to the 
public, where it joins with CR81 up to the permit boundary. The road is approximately 20 feet 
width and well maintained by Teller County. It provides access to the Golden States Mining 
Corp storage areas inside the 200 feet buffer zone. The road continues into the permit area, but 
this portion is owned by CC&V and is off limits to the public.  
 
The public portion of the road is approximately 840 feet from the eastern edge of the South 
Extension of the Main Cresson Mine. Due to the detailed slope analysis of the pit by CNI, the 
distance of the road to the Pit, and the fact that this segment has not been damaged by any blast 
or any other mine activity, the road should not be affected by any mine activities.  

 
46) Black Hills Energy Power Lines 

 
 

Black Hills Energy owns a number of power lines inside the permit area and within the 200 feet 
buffer zone. A letter is included in Attachment T-1 from them stating that their structures will 
not be affected by mining or post-reclamation activities. The utilities are shown on Map C-3.  
 

47) Phone Lines owned by Century Link 
 

Century Link owns phone lines inside the permit area and within the 200 feet buffer zone. A 
letter is included in Attachment T-1 from them stating that their lines will not be affected by 
mining or post-reclamation activities. The utilities are shown on Map C-3.  
 

48) Fiber Optic Lines owned by CC&V 
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CC&V owns buried fiber optic lines inside the permit area and within the 200 feet buffer zone.  
These lines are shown on Map C-3. However, since they are owned by CC&V, no further 
evaluation is necessary.  
 

49) Buried Water Lines owned by City of Victor 
  
The City of Victor owns buried water lines inside the permit area and within the 200 feet buffer 
zone. A letter is included in Attachment T-1 from them stating that their lines will not be affected 
by mining or post-reclamation activities. The utilities are shown on Map C-3.  
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Attachment T‐1 – This Attachment contains the following: 
 

‐ Copies of Signed Structure Agreements 
‐ Utility Letters 
‐ BLM Non Structure Owner Letter 
‐ Copies of Signed Affidavits regarding structure agreements that were either 

refused or a response is pending 
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Attachment T‐2 – CNI Backup information for Slope Stability of North 
Mines 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment T‐2 – CNI Backup information for Slope Stability of North 
Mines 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1 30° WHEX and Schhist Island portion of North Cresson Global S 40.4 60° Foliation Dips Towards Excavation

2 52° Schist Island portion of North Cresson Bench D 34.6 74°
3 46° Schist Island portion of North Cresson Bench D 43.5 71°
4 39° Globe Hill portion of North Cresson Global S 23.0 60° Weak Globe Hill Pipe Zone

5 40° Globe Hill portion of North Cresson Global S 21.5 60° Weak Globe Hill Pipe Zone

6 44° Globe Hill portion of North Cresson Global S 19.9 65° Weak Globe Hill Pipe Zone

7 38° Globe Hill portion of North Cresson Global S 24.6 60° Weak Globe Hill Pipe Zone

8 51° Globe Hill portion of North Cresson Bench D 35.3 73°
9 40° Globe Hill portion of North Cresson Global S 21.5 60° Weak Globe Hill Pipe Zone

10 53° Globe Hill and WHEX portion of North Cresson Bench D 37.9 78°
11 51° Globe Hill and WHEX portion of North Cresson Bench D 37.9 75°
12 50° WHEX portion of North Cresson Bench D 40.0 75°
13 40° WHEX portion of North Cresson Bench D 57.9 70°
14 45° WHEX portion of North Cresson Bench D 44.5 70°

1. Slopes should be designed and excavated to the mean catch-bench widths and bench-face angles listed above.  After excavation, back break along the bench crests will reduce the catch-bench
widths to the required 80 percent reliability of achieving 26 feet for double benching and 19 feet for single benching for sectors controlled by back break.    

2. A mid-bench offset of 8 feet was assumed for double benching based on previous experience at Cripple Creek.  If the offset created between benches during mining is greater than 8 feet,
inadequate catch-bench widths will be achieved.  The offset can be completely avoided by drilling the pre-split row the full double bench height in a single pass.

3. Slopes mined in dump, fill, colluvium, or weathered material should be mined at a continuous 34° slope.

Table 1 1. Recommended Interramp Slope Angles

CALL & NICHOLAS, INC.
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M EM O R AN D U M  

To: Mr. Erik Munroe  \  Cripple Creek & Victor (CCV) 
 Ms. Poppy Staub  \  Geosyntec Consultants, Inc. 
 
Cc:               Mr. Jofreé Durán  \  Cripple Creek & Victor (CCV) 
 
From: Mr. Scott Cylwik  \  Call & Nicholas, Inc. (CNI) 
 Mr. Ross Barkley  \  Call & Nicholas, Inc. (CNI) 
 
Date: 31 October 2016 

Subject: Responses to October 2016 DRMS Adequacy Review of Cripple Creek & Victor 
Amendment 11 

1.0 INTRODUCTION 

This memorandum presents the Call & Nicholas, Inc. (CNI) responses to the second 

adequacy review comments from the Colorado Division of Reclamation, Mining and Safety 

(DRMS) regarding the 2015 CNI technical report titled “Geotechnical Slope Recommendations 

for the North Area Underground Mining Areas.”  The CNI report was assembled as part of 

CCV’s Mined Land Reclamation Permit M-1980-244 / Amendment 11 application.  This 

memorandum was requested by Mr. Erik Munroe of CCV. 

The only second round DRMS comment applicable to the CNI report is number 30b.  The 

original DRMS comments and the CNI responses are detailed below.  Some of the figures from 

the 2015 CNI report were updated for this memorandum.  The same figure numbers from the 

original report were used for simplicity of comparison. 

2.0 QUESTIONS AND RESPONSES 

30b.  Appendix 5 – Scope and Purpose Clarification.  The response confirms the purpose 
of Appendix 5 is to satisfy the requirements of Rule 1.5.  However, the response fails 
to demonstrate the Division’s stated Factors of Safety pursuant to Rule 6.5(3) are or 
will be met with respect to Teller County Road 82.  Please address the following: 

 

CALL & NICHOLAS, INC. 
 

Principals 
P. F. Cicchini, P.E. 
T. M. Ryan, P.E. 
R. C. Barkley, P.E. 



Cripple Creek & Victor /Mr. Erik Munroe, Ms. Poppy Staub 31 October 2016 
Responses to October 2016 DRMS Adequacy Review of Cripple Creek & Victor Amendment 11 Page 2 
 
 

CALL & NICHOLAS, INC. 

• (i) Attachment 8 (September 2016 submittal).  The CNI Figure 6-18 Section GH-4 
Global Analysis and Geology (Looking NW) depicts a failure surface with a 
“FOS = 1.52”.  The failure surface daylights on the opposite side of Teller County 
Road 82 from the high wall in question, indicating the road itself has a FOS less 
than 1.52. The response to Comment 31.b (second bullet) states “CNI agrees that 
a FOS of 1.5 for failure mechanisms that may impact critical structures is 
appropriate, provided no prior experience has been gained in historical mining of 
slopes in rocks with the same rock mass characteristics and strengths… ” where 
“…CNI advocates for a minimum FOS of 1.3…” This response does not 
explicitly offer any “historical mining” that would support the acceptance of a 
FOS less than 1.5 for this area. Please provide analysis results for a failure surface 
daylighting on the slope side of County Road 82 and if it is less than 1.5, provide 
support that historical mining has provided appropriate testing of similar rock for 
characteristics and strengths to achieve a FOS of at least 1.3. 

• Attachment 8 (September 2016 submittal). The CNI Figure 6-32 Section GH-6 
Global Analysis and Geology (Looking NE) depicts a failure surface which 
daylights a considerable distance on the opposite side of Teller County Road 82 
from the high wall in question, indicating the road itself may have a FOS 
considerably less than 2.219. Again referring to the response to Comment 31.b 
(second bullet), please provide analysis results for a failure surface daylighting on 
the slope side of County Road 82 and if it is less than 1.5, provide support that 
historical mining has provided appropriate testing of similar rock for 
characteristics and strengths to achieve a FOS of at least 1.3. 

 
RESPONSE:   The original reported slip surfaces and factors of safety in Figures 6-18 
and 6-32 were the lowest factors of safety identified during the study.  When the cross 
sections were analyzed for stability, the factors of safety for hundreds of different trial 
slip surfaces were analyzed.  These slip surfaces all had different entry points, exit 
points, and radius of curvature (depth).  Hundreds of analyzed trial slip surfaces were 
located both in front of and behind County Road 82.  For clarity and simplicity, only the 
critical (lowest) factor of safety values and the corresponding slip surfaces were plotted 
on Figures 6-18 and 6-32.  These are the slip surfaces shown in red. 

To demonstrate factor of safety values for different slip surface entry points, the 
entry point was fixed at various locations along the crest of sections GH-4 and GH-6.  
Hundreds of potential slip surfaces were analyzed with these fixed entry points, and the 
resulting slip surfaces with the lowest factors of safety were then optimized.  The 
resulting shear surfaces from this exercise are plotted in purple on the attached revised 
Figures 6-18 and 6-32.  As can be seen in the figures, all resulting trial optimized slip 
surfaces are above a factor of safety of 1.50 both in front of and behind the county road.  
The only exception to this is the fully saturated case for cross section GH-6.  However, 
CNI considers this case to be conservative and unlikely under actual field conditions.  
Experience at CCV has shown that water from precipitation is transient and is 
transmitted downward below the proposed mining levels to the extensive network of 
historic underground workings. 
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To: Greg Lewicki 

From: Gary Horton 

Date 1/31/17 

Re: Blast Monitoring Overview at CC&V 

 

Brief description of original design 

The Cresson Project is delineated into 4 primary pits called the Main, South, East (includes WHEX), and 

North (Globe Hill and Schist Island). From 1995-2016 10 blast attenuation studies have been performed 

to establish scale distances that predict within a 95% confidence interval a value that will prevent 

ground motion velocities from exceeding the permit level of 0.5” per second at a non-company owned 

structure.  

Pre-Blast surveys  

Pre-blast surveys have been performed at the request of the private citizen over the years since the 

Cresson Project has been in operation. The pre-blast survey is performed by a third party consultant and 

consists of the consultant taking video documentation of the residence both inside and outside and 

provides narrative of any and all structural issues found in the process of the review. Three copies are 

made, one copy to the homeowner, one to CC&V, and one to the State of Colorado. In Fall of 2016, 

South Cresson was being considered for development. As a pro-active step CC&V mailed all Victor 

residents an offer for pre-blast surveys. Over 30 surveys were completed.   

Monitoring Stations 

CC&V has 7 monitoring stations currently in operation (see Figure 1). The two compliance monitors are 

Victor City Hall and the “Flowershop” in the City of Victor. These monitors have been in place since 

1997. In addition CC&V has two monitors at private residences in Victor and Goldfield. These monitors 

were placed at the homeowners request and have been in place intermittently since 2011 and fulltime 

since 2013. The Ajax monitor is the closest monitor to the Main Cresson (this pit is closest to Victor and 

Goldfield) and has been an optional monitor and can be removed at CC&V’s discretion. It has been in 

operation also since 1997. The Goldfield City Hall monitor is in place to monitor ground vibration at the 

historic structure. CC&V monitors at this site as a benefit to the community. The Deadhorse monitor on 

the Deadhorse Claim is located on Tenderfoot Hill overlooking Cripple Creek. This monitor is a baseline 

monitor and monitors the attenuation from the WHEX shots. It also provides CC&V ground motion 

information that can be used to extrapolate PPV at one residence 300’ to the west.  

Monitoring is generally 24hr and all monitors are on line or solar power. 24 hr monitoring provides 

CC&V with information that may or may not corroborate citizen’s concerns.  



 

 

Historically peak particle velocities are well below the permit limit 0.5 ips (inch per second). CC&V 

monitors are set to trigger at 0.05 ips which is 10 times lower than the limit. The lowest threshold for 

human perception is 0.02 ips. Statistically, peak particle velocity has generally been between 0.06 ips – 

0.1 ips measured at the Flowershop compliance monitor. Victor City Hall in the last 10 years has rarely 

triggered suggesting strong attenuation.  

 Resonant frequencies of most homes in Cripple Creek and Victor are generally between 2-20 Hz 

therefore, in addition to measuring  PPV, close attention is paid to these frequencies. Most frequencies 

are in the higher end of the range when events are recorded. That said, blasting events generally last 1-2 

sec unlike earthquakes whose durations are considerably longer and cause considerable damage.  

Air overpressure is measured if the geophone is triggered. Values measured in Db(L) are generally in the 

90-115 Hz range well below the pressure to break windows or other damage. This is not to say that 

these values don’t shake pictures or rattle windows.  

Complaint/Concerns 

Complaints and concerns are all dealt with on a case by case basis and recorded in a central database or 

historically a file in the SER administrative office. All complaints or concerns are dealt with 

corresponding with the individual as to what was nature of the concern, what they felt, what time they 

felt it, and any other observations were of concern. SER personnel contact management and the Blasting 

Crew and alerts them of the communication. SER personnel  collect data from the monitors closest to 

the affected party to see if the monitor triggered and recorded an event. If the monitor registered, that 

report will be sent to the blast dept. and management for review. Additional data will be compiled. This 

will include meteorological data, blast pattern, scale distance, direction of relief, home orientation, 

stopes, underground workings, etc.  to determine if there are any other possible contributing factors 

that may have caused the concern.  

Damage to Structures 

In the 20 years of the Cresson Project there have been a handful of allegations of structural damage to 

existing structures. Monitoring instruments, conversely, have never registered any event that would 

suggest  blasting events contributed to structural damage placed against the OSMRE, Bureau of Mines 

limits.  

Current blasting patterns are reviewed and designed for a scale distance of 120 well above the threshold 

for potentially incurring damage to a residence (see Matheson attachments) 

It should be noted that 99% of the private residences in Victor were built from 1894-1899 and on post 

and pillar foundations.  

 

 



 

 

 

Figure 1: Seismic monitoring locations around the CC&V Mine. 



Summary of Ground Vibration Attenuation Studies for  

Cripple Creek & Victor Gold Mining Company 

 

Matheson mining Consultants, Inc. conducted seven Ground Motion Attenuation Studies between May 
1997 and February 2004.  Below is a summary of the studies.  Each Study incorporated a statistically 
valid data sample of test blasts and the Scaled Distance reported is to not exceed 0.50 inches per second 
with a 95% probability.   

 

Site   Scaled Distance   Date 

AJAX Test Site    47.6   May 1997 

Ridge Road          34.0   May 1997 

Leach Pad Construction  13.4   October 1997 

North Cresson   43.8   February 2000 

East Cresson - A   34.1   February 2004 

East Cresson – B  32.4   February 2004 

East Cresson –C   31.4   February 2004 

 

The Leach Pad Construction test site data is not applicable to modeling production blasting.  The AJAX 
scaled distance has proven to be extremely conservative when measured against the on-going 
monitoring program.  The MLE-2 mining area is most closely associated with the North East Cresson test 
area.   
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December 22, 2011 
 
 
Mr. Timm Comer 
Manager, Environmental Resources 
Cripple Creek & Victor Gold Mining Company 
P. O. Box 191 
Victor, CO  80860 
 
Re:  Ground Motion Attenuation Studies: Cresson Project Mine Life Extension 2 
 
Dear Mr. Comer, 
 
Matheson Mining Consultants, Inc. (MMC) has completed a technical evaluation of the proposed mining areas 
as part of  Cripple Creek & Victor Gold Mining Company’s (CC&V) Cresson Project Mine Life Extension 2 
(MLE2) Project as it relates to current blasting and monitoring programs at the Cresson Project.  The current 
production blast monitoring program and conclusions presented and approved from previous evaluations 
conducted at the Cresson Project are sufficient for the proposed mining areas presented within the MLE2 
Project at the Cresson Project. 
 
MMC has conducted seven separate Ground Motion Attenuation Studies for CC&V at the Cresson Project.  
CC&V had two similar studies completed by Vibra-Tech Engineers prior to 1997.  Those studies were 
conducted to develop site-specific scaled distance criteria for each mining area.  Those site-specific scaled 
distances criteria remain valid for the proposed mining areas associated with the proposed MLE2 Project.  
Summaries of those studies are attached to this evaluation.  The various studies show a high degree of 
consistency and the ground vibrations created by the production blasting at the Cresson Project have never 
exceeded the peak particle velocities predicted by the studies. Slight variations in ground motion attenuation 
have been noted in varying directions and varying production blasting locations. All of the principle directions 
from production blasting areas toward residential structures have been studied and ongoing production blast 
vibration monitoring has confirmed the conclusions of the studies.  Further ground motion attenuation studies 
are not warranted for development of the proposed mining areas associated with the MLE 2 Project.     
 
CC&V has had an on-going monitoring program in place where five or more seismographs are set out and 
monitor every production blast at various points of concern surrounding the Cresson Project.  Peak particle 
velocities measured at the closest occupied non-mine owned structure have never exceeded 33% of the current 
permit level and typically are less than 20% of the permit level of 0.5 inches per second (IPS) of ground 
vibration.  All blast vibrations data that have been measured at the closest off-site structure during production 
blasting at the Cresson Project have been in compliance with United States Bureau of Mines Report of 
Investigations 8507, Colorado Department of Natural Resources Division of Reclamation, Mining and Safety 
and all mining permits.  Compliance with the blast vibration regulations precludes any probability of damage to 
even the most sensitive structural elements in homes including historically significant structures.  
 
MMC has conducted periodic reviews of the blast vibration and air overpressure monitoring program, and all 
subsequent data obtained from those programs.  The instrumentation used for production blast monitoring has 
been annually calibrated and meets or exceeds industry standards.  Field procedures are consistent and 
thorough and meet or exceed the guidelines outlined by the International Society of Explosives Engineers and 
the United States Bureau of Mines.  Complaints that may be received from production blasts at the Cresson 
Project are investigated and seismographs are deployed at complainant structures to quantify potential 
production blast effects at those individual structures. 
 

http://www.mathesonmining.com/


 
 
 
 
CC&V has a unique situation, a large production mine in a historic mining district with towns relatively close to 
the mining activity.  CC&V goes above and beyond regulatory compliance to document all potential production 
blast effects on neighboring structure, investigate and respond to complaints and proactively work toward 
minimizing effects from blasting activity.  The ongoing monitoring program is more than sufficient to document 
potential blast effects and demonstrate compliance with all permit constraints as part of CC&V proposed MLE2 
Project.        
 
 
 
 
 
 
Sincerely, 

 
 
Colin M. Matheson, 
President 
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January 20, 2016 
 
Mr. Erik Munroe 
Newmont 
Cripple Creek & Victor Gold Mine 
100 Victor Avenue 
Victor, CO  80860 
 
Re:  Blasting and vibration levels at Molly Kathleen Mine 
 
Dear Mr. Munroe; 
 
Seven blast vibration studies have been conducted at Cripple Creek and Victor Gold Mining 
Company (CC&V).  Years of vibration measurement has demonstrated compliance with non-
damage standards and has confirmed the predictions in the Ground Motion Attenuation Studies.  
The study that was conducted closet to the Mollie Kathleen Mine resulted in the following 
equation: 
 
 

825.1)^(3.313 −= SDPPV  
 
Using a not to exceed Peak Particle Velocity (PPV) of 2.0 inches per second (ips), a conservative 
vibration limit for underground openings, the resulting Scaled Distance is 15.95. It is very likely 
that this Scaled Distance is overly conservative but with no underground vibration data measured 
at CC&V to utilize it is the best data available.  It is not unusual to see PPV limits of 4 ips or 
greater to protect underground workings.   
 
The closest distance from the Mollie Kathleen underground drifts to the projected approach of 
underground mining at in the Chicago Tunnel Mine is approximately 250 feet so the resulting 
maximum allowable charge weight would be 245.7 lbs. per delay. 
 
The maximum charge weight per 8 millisecond delay used in a surface burn pattern of 2200 lbs. 
would require the distance to be no less than 749 feet.  Below is Table 1. Showing Distance and 
Maximum Charge Weight per 8 millisecond delay period for a SD of 15.95.  The closest 
anticipated surface blasting to the Molly Kathleen underground workings is 1,135 feet.  Using 
the above equation, the maximum allowable charge weight per 8 millisecond delay period would 
be 5063.7 lbs. which is far in excess of the maximum anticipated surface blasting charge weight 
of 2200 lbs.   
 
 
 
 

http://www.mathesonmining.com/


 
 
 
 
 
Table 1:  Charge weight per 8 millisecond delay versus distance for SD=15.95 
 
Distance (ft)  Max. Charge Weight (lbs.)  
 
250    245.7 
280    308.2 
320    402.5     
360    509.4 
400    628.9 
440    761.0 
480    905.7 
520    1062.9 
560    1232.7 
600    1415.1 
640    1610.0 
680    1817.6 
720    2037.7 
760    2270.4 
800    2515.7 
840    2773.5 
880    3044.0 
920    3327.0 
960    3622.6 
1000    3930.8 
1135    5063.7 
 
It is recommended that vibration measurements be conducted underground at varying distances 
from both underground and surface blasting to collect site specific data to modify the equation 
above.  It is not possible to collect such data until underground mining commences.   
 
A PPV limit of 0.5 inches per second is advisable to limit blast effects on surface structures.  The 
Scaled Distance for a 95% confidence using the above equation is 34.09.  As demonstrated in 
table 2. At 1,135 feet the maximum allowable charge weight per 8 millisecond delay is 1108.5 
lbs.   
 
 
Table 2: Charge weight per 8 millisecond delay period for SD=34.09 
 
Distance (ft)  Max. Charge Weight (lbs.)  
360    111.5 
400    137.8 
440    166.6 
480    198.3 
520    232.7 
560    269.8 
600    309.8 



640    352.5 
680    397.9 
720    446.1 
760    497.0 
800    550.7 
840    607.2 
880    666.4 
920    728.3 
960    793.0 
1000    860.5 
1135    1108.5 
 
The above Scaled Distances (15.95 and 34.09) as mentioned are conservative.  Collection of data 
both underground and on the surface form both types of blasting (underground and surface) will 
allow modification of the equation used and would likely result in higher charge weights per 8 
millisecond delay to be detonated.  Using the two PPV (2.0 for underground workings and 0.50 
for surface structures) precludes any probability of damage to the relevant structures.  Therefore 
proposed underground blasting from the Chicago Tunnel Mine and surface blasting from the 
North Cresson Mine will not adversely affect the Mollie Katthleen Tourist Mione underground 
workings or surface structures.   
 
 
Sincerely, 
 
Sincerely, 

 
 
Colin M. Matheson, 
President, Matheson Mining Consultants, Inc. 
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Structure(s) as 
shown on Map C-1a

Entity Owner Structure(s) Description
Structure Agreement/Damage 

Waiver Status (Pending vs. 
Approved)

1 City of Cripple Creek Heritage Visitor Center Approved
2 Teller County Mollie Kathleen Road (CR82) Awaiting response
3 Teller County CR821 Awaiting response
4 Teller County CR81 Awaiting response
5 Teller County Beaver Valley Road Awaiting response
6 Teller County Elkton and Cresson Mine road Awaiting response
7 Teller County CR88 (shelf road) Awaiting response
8 CDOT Colorado HWY 67, including bridge Awaiting response
9 City of Victor Light Industrial Shell Buildings Approved

10 City of Victor dump road Approved
11 City of Victor dirt road (Tejon Ranch Rd) & cemetery Approved
12 BLM dirt two track road Refused
13 Providence Mining, LLC. road Approved
14 Murphy Mining & Exploration, LLC. foundations of former buildings and roads Approved
15 Jeff Regester equipment storage shed and road Awaiting response
16 Lonnie Hamacher dirt road to house Awaiting response
17 Trent & Melissa Lanning 1 story single family house, out building, road Approved
18 Randall M. Stewart vacant house and out building Approved
19 Gold States Mining Corp. storage area and road (2 locations 19A and 19B) Awaiting response
20 James E. Watson and Sarah R. Watson outside storage area and road Awaiting response
21 Carol Barron 1 story single family house and driveway Awaiting response
22 Matthew & Leana Herbert 2 story single family house and driveway Awaiting response
23 Marlene J. Chapman monitoring wells (4x) and road Refused
24 El Paso Lode, Inc. (previously Shiloh Plain, Inc.) road to excavation area Approved
25 William Perreten excavation area Awaiting response
26 Rexanne Rowe Cripple Creek & Victor Narrow Gauge Railroad tracks. Approved
27 Norman and Diana Puetz 1 story single family ranch house, road, and shed or barn Awaiting response
28 CC&V (previously Katinka Mining Corp.) road CC&V
29 CC&V Monitoring well VIN 2B-140 on land owned by David J. Pescador CC&V
30 CC&V (previously Jessie Frost) storage structures, containers, and road CC&V
31 CC&V (previously Daniel and Elizabeth Rosenbaum) road CC&V
32  Laura and Jim Birmingham Cripple Creek &Victor Narrow Gauge Railroad Awaiting response
33 Conley Construction Brick building, trailer, access road Approved
34 CC&V Substation owned by Black Hills Energy Approved
35 William Kelley Hakes Access road, outbuildings Awaiting response
36 Conley Construction Storage Bldg on CC&V Property Approved
37 Teller County Road 1 Awaiting response
38 City of Victor Emergency Services Radio Tower and access road at Little Grouse Mountain Awaiting response
39 Nicholas A. Wagner Mobile home on surface estate of William Kelley Hakes Awaiting response
40 Conley Construction Office BLDG on CC&V Property Approved
41 CC&V CC&V road 1 CC&V
42 CC&V cabin CC&V
43 Teller County CR 88 near Carlton Tunnel Awaiting response
44 Teller County County Road 831 Awaiting response
45 Teller County County Road 84 Awaiting response
46 Black Hills Energy electricity lines Approved
47 Century Link phone lines Approved
48 CC&V fiber optic cables Approved
49 City of Victor water lines Approved

Note:  Many structures owned by CC&V are not included in this List
See Map C-1a for locations of all structures

Table T-1 - Cresson Project Structural Agreement Listing - Entities requiring structure agreements
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