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Figure 2 - Project Vicinity Map
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September 15, 2015

Fred Orr
Equity Funding, LLC
5040 Acoma Street
Denver, Colorado 80216

Subject: Preliminary Mine Subsidence Assessment, Virginia Mine 9155 West Fairview
Avenue, Littleton, Colorado.  Western Environment and Ecology, Inc. Project
Number 686-001-01.

Dear Mr. Orr:

In accordance with your request and following meetings between yourself, John
Emmerling of DTZ Real Estate Advisors, and Western Environment and Ecology, Inc. (Western
Environment) we are pleased to provide the following Preliminary Subsidence Assessment of the
above referenced property.  This assessment was performed following your July 14th

authorization of Western Environment’s Proposal (#P15-36) dated March 15 , 2015.  Theth

purpose of the assessment is to determine if the property can be developed and what use would
be appropriate, based upon the mine subsidence risks. 

The subject property is a vacant 5.975 acre parcel (# 59-341-06-023) located southeast of
the intersection of West Ken Caryl Avenue and Garrison Street in unincorporated Jefferson,
County, Colorado (Figure 1).  Single family residential developments are located to the east,
south and west of the property.  A retail/commercial center is located to the north of the project
and a small carwash facility is located adjacent to the northwest corner of the site (Figure 2). 
Several previous investigations have been performed on and surrounding the site.  These include
Subsidence Investigations performed by Amuedo and Ivey, Inc. dated July 7 1981, and Goodson
& Associates, Inc. dated April 25, 1983.  

Western Environment contacted Jill Carlson of the Colorado Geological Survey and Pat
O Connell with the Jefferson County Planning and Zoning Department to acquire copies of these
reports.  Unfortunately, due to the age of the reports, complete documents including all
appendices and figures, were not available.  In particular, only five of the geophysical logs
performed on the 24 borings competed for the studies were on file.  Western Environment
utilized the remaining available reports for the performance of the assessment. 

The abandoned coal mine which is present beneath the site is referred to in the files of the
Colorado Division of Mines as the Virginia Mine.  This mine operated from 1933 to 1939 and
produced 41,000 tons of sub-bituminous grade coal from the Cretaceous Age Laramie Formation. 
Entry to the mine was gained by an “incline” shaft located approximately 120 feet south of the
project.  The air shaft, also developed on an incline, is located 350 feet south of the site.  The
coal, which was sold as “lump” coal for heating, was mined from a seam reported to be between
5 and 11 feet thick.  What makes this, and several other small coal mines in south Jefferson
County, unique is that the seam is inclined at a dip to the northeast of approximately 65 degrees.  
The original mine maps and drilling performed during the previous investigation, have identified
3 mining levels.  These levels are approximately 100, 200 and 350 feet beneath the surface.  

The Virginia Mine received significant notoriety when on November 10 , 1985 ath

subsidence event occurred adjacent to the carwash northwest of the project (Figure 2).  A report
by Bruce Stover of the Colorado Mined Land Reclamation Board, described a hole 20 by 12 feet
approximately 14 feet in depth had appeared.  The event was first reported by children that were
sledding on the hillside that separates the project from the commercial development to the north. 
Subsequently on November 11 , the Bancroft Fire Department responded to rescue a child thatth

had fallen into the pit.  This event, which received extensive news coverage, likely is one of the
reasons the 5.975 acre property has not been developed.  



To evaluate the potential for additional mine subsidence and provide recommendations, if
possible, for future development, Western Environment reviewed the previously reference
reports.  The purpose of the review was to confirm the subsidence prediction models and
procedures for the 1982 and 1983 reports.  Particular emphasis was placed on the Goodson and
Associates April 25 , 1983 project. This report concluded that “ subsidence has alreadyth

affected the surface in the area of the Virginia Mine.  Further additional subsidence is inevitable
resulting in continuing and new surface expressions.”  

The Goodson assessment utilized the British National Coal Board’s (NCB) Graphical
Strain Prediction Model.  This empirical method incorporates observations of the effects of
mining on existing structures.  Factors determining the amount and severity of subsidence and
the resultant strain, are in general: 1) depth to the mine, 2) thickness of the seam, and width of
the mined interval.  The depth of the individual mining levels used by Goodson were 82 to 132
feet for the Upper Level, 195 to 200 feet for the Middle Level and 310 to 352 feet for the Lower
Level.  The width of the workings varied from 75 to 101 feet and the maximum reported
thickness of the seam, 11 feet, was used.  The results of this prediction model were reported and
shown on Plates 8 and 9 of the April 25  1983 report (attached).      th

Western Environment choose to evaluate the efficacy of this assessment by first
determining the volume of the predicted subsidence trough shown on Plate 8.  This was done by
determining the area within each contour and multiplying it by the reported thickness of the
contour.  The resulting predicted volume of the “theoretical trough” shown on Plate 8 was
956,334 ft .  Using the results of numerous density tests performed by Western Environment on3

coal from the Laramie Formation (85 lbs/ft ) the trough would contain 40,644 tons of coal.  This3   

volume is almost exactly what was the reported production (41,000 tons) from the mine. 
This evaluation resulted in two conclusions: 1) little observable subsidence, of the

magnitude predicted in the Goodson report, occurs above the Virginia Mine and 2) if little
observable subsidence occurs either significant future subsidence is likely or some mechanism is
acting to confine subsidence to discrete zones above the mined intervals.   

The next step of Western Environment’s assessment was to evaluate the condition of the
mine as indicated by the few remaining geo-physical logs provided in the Amuedo and Ivey 1982
report.  This evaluation was to confirm or reject the input values used in the Goodson report’s
NCB strain and subsidence assessment.  Review of the logs was performed in-light of Western
Environment’s 30 years of experience with mine subsidence prediction in Laramie Formation
mines.  

The logs confirmed, in general the depth of the 3 mined intervals.  However, our
interpretation indicated that the average depth to the tops of the caved stopes beneath the subject
property was 41.5 feet, 138.0 feet and 219.0 feet for the 3 mining levels respectively.  These
values are significantly more shallow (conservative) than the Goodson values.  However, they
reflect substantial caving of the workings from the floor of the individual levels used in the
Goodson report to the actual current top of the caved or rubble zone.  To conservatively simplify
our analysis, the width of the workings was taken as 1.4 times the depth which is a “super
critical” mining panel that would result in the maximum amount of subsidence.  

The only significantly different NCB input value was the thickness of the mined interval. 
The geo-physical logs, with one exception, indicated no open voids at the top of the caved stopes. 
The single exception was from hole DH-2 that encountered a 5 foot open void at 33.5 feet
directly above the upper level.  These results, voids in shallow less that 80 foot seams and
complete collapse in deeper mines,  are consistent with our thirty year plus observations of
borings completed in Laramie Formation mines.  To provide the final input value for the NCB
analysis, Western Environment used the average interval of each boring that the caliper log
indicated a hole diameter of greater than 9 inches for a 5.25 diameter drill bit. This resulted in a
“theoretical void” of 4.5 feet, not the 11.0 feet used in the Goodson assessment. 




