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SCOPE 

This report presents the results of our Geologic Hazards Evaluation Update and 

Preliminary Site grading recommendations for Filings 8, 9, 10, and the tailings dam face 

within the eastern one-third of the overall Gold Hill Mesa Development, in Colorado 

Springs, Colorado. The investigated parcels are planned for development of single-

family, residential buildings. Our purpose was to update and summarize past geologic 

hazards evaluations and slope stability analysis we have conducted since 1992 and to 

provided preliminary site development recommendations.  

This report was prepared based on a review of numerous prior studies we pre-

pared and recent conditions interpreted from field reconnaissance of the site, conditions 

found in our exploratory borings, results of laboratory tests, our engineering analysis, 

and our experience. Observations made during grading or construction may indicate 

conditions that require revision or re-evaluation of some of the criteria presented in this 

report. The criteria presented are for the development as described. Revision in the 

scope of the project could influence our recommendations. If changes occur, we should 

review the development plans and their effect on our preliminary design criteria. Evalua-

tion of the property for the possible presence of potentially hazardous materials (envi-

ronmental site assessment) is beyond the scope of our investigation. Assessment of the 

site for the potential for wildfire hazards, corrosive soils, erosion problems, or flooding is 

also beyond the scope of this investigation. 

The following section summarizes the report. A more complete description of the 

conditions found, our interpretations, and our recommendations are included in the 

report. 

EXECUTIVE SUMMARY  

The general geologic conditions and potential geologic hazards identified in our 

2002 and 2004 reports, that covered the entire residential development, remain appli-

cable. The 2002 report included a limited evaluation of the stability of the then existing 
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dam face and concluded it to have adequate factors of safety. In 2005, plans were con-

sidering development of the dam face with grading to accommodate streets and walk-

out basements. Slope stability analysis we conducted for the planned dam face modifi-

cations resulted in factors of safety above the minimums normally deemed appropriate. 

Between 2006 and 2007 the dam face was graded to eliminate deep erosional rills. The 

fills were engineered and placed under controlled conditions. Subsequent to our 2007 

work, the flatter mesa top was developed in general conformance with our recommen-

dations. In 2017 and 2018, placement of thick fills occurred in the area of Filing 8, ap-

proaching the crest of the dam face in a transitional area between the flat mesa top and 

the steep dam face. These fills were engineered and placed under controlled conditions. 

The current plan eliminates development of the dam face, but includes the 

placement of thick fills near the slope crest. With the grading of the dam face in 2007, 

some of the east slopes have become potentially unstable in isolated areas. One of the 

steeper areas, where natural materials existed, failed at the slope toe in May of 2015 as 

a result of significant precipitation events (Fig. 1). We recommend slopes be flattened to 

ratios of 3:1 (horizontal to vertical). New fills need to be compacted to high density and 

benched into existing slopes, as has been in the past.  

Because of the thickness of the new fills, consolidation of the underlaying materi-

als will occur, as will internal compression of the new thick fills. We recommend in-

stalling settlement monitors where new fills that support improvements (dwellings, utili-

ties) exceed 10 feet to evaluate the consolidation prior to site development and con-

struction of dwellings.  

PREVIOUS INVESTIGATIONS  

Our firm has prepared numerous geotechnical, geologic and slope stability eval-

uations on the property since 2002. We were involved in the development of the proper-

ty to the south (Crown Hill Mesa) which predates development of Gold Hill Mesa. Our 

evaluations were conducted after the requirements for Geologic Hazards Evaluations 

was established. Most of our previous reports have been reviewed by the City of Colo-

rado Springs. We are aware our initial reports that covered the entire residential devel-
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opment portion of Gold Hill Mesa was reviewed by the Colorado Geological Survey 

(CGS). The following is a list of past reports we believe are relevant to the Geological 

and Geotechnical conditions of the subject parcels. 

 Dames & Moore (May 7, 1999). Preliminary Geotechnical Investigation, 
Gold Hill Mesa Property, Colorado Springs, Colorado, Job No. 38057-
003-035. 

 CTLIThompson, Inc. (October 9, 2002). Preliminary Geologic Hazards 
Evaluation and Preliminary Geotechnical Investigation, Residential 150 
Acres of Gold Hill Mesa, Southeast of Highway 24 and 21st Street, Colo-
rado Springs, Colorado, Job No. CS-12,853.  

 CTLIThompson, Inc. (December 14, 2004). Geologic Hazards Evaluation 
and Preliminary Geotechnical Investigation, Gold Hill Mesa, Filings 1 & 2, 
Phase I Development, Colorado Springs, Colorado, Job No. CS-12,853. 

 CTLIThompson, Inc. (August 24, 2005). Slope Stability Evaluation, Gold 
Hill Mesa Phase III, Lower Gold Camp Rd. and 21st Street, Colorado 
Springs, Colorado, Project No. CS15280-145. 

 CTLIThompson, Inc. (December 22, 2005). Geotechnical Investigation, 
Fountain Creek, Gold Hill Mesa Drop Structures, Colorado Springs, Colo-
rado, Project No. CS15725-125. 

 CTLIThompson, Inc. (April 3, 2006 to May 15, 2007). Observation of Grad-
ing and Field Density Testing, Gold Hill Mesa Dam Face, Gold Hill Mesa 
Subdivision, Colorado Springs, Colorado, Project No. CS16003-345.  

 CTLIThompson, Inc. (September 4, 2009). Slope Stability Evaluation, 
Southwest Corner, Along 21st Street, Colorado Springs, Colorado, Pro-
ject No. CS17405-130. 

 CTLIThompson, Inc. (January 22, 2016). East Slope Failure Evaluation 
and Mitigation Recommendations, Gold Hill Mesa, West of Gardner St., 
Colorado Springs, Colorado, Project No. CS18733.002-145. 

SITE CONDITIONS 

This updated geologic hazard report includes Filings 8, 9, 10, and the adjoining 

dam faces. It does not include the planned commercial development at the north toe of 

the dam face. The area included encompasses about 50 acres. The area is generally 
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northeast of Gold Hill Mesa Dr. and South Raven Mine Dr., and northeast of Olympian 

Dr. and Lady Campbell Dr. as shown on Fig. 1. The area addressed by this report was 

undeveloped but some fill had recently been placed in the Filing 8 area and to the east 

of the Heirloom Filing. The topography of the eastern area is comparatively flat to the 

slope crest then drops down at about a 3:1 (horizontal to vertical) ratio for a height of 

about 40 feet to an intermediate, gently sloping bench. The bench is up to about 150 

feet wide. To the east of the bench, grades steepen to ratios of steeper than 3:1 and for 

heights of about 50 feet. One of the steeper slope areas failed in May of 2015 as a 

result of an historic, prolonged, precipitation period. The area of that slope failure is 

shown on Fig. 1 along with topography that existed at the time this report was prepared. 

The northern portion of the evaluated area tended to slope to the northwest and 

north east at gentle grades of about 5 percent to the slope crest. The slope was more 

continuous than the east facing slope and had grades between about 5:1 and 3:1 (hori-

zontal to vertical) and heights of about 75 feet. The slope faces were essential devoid of 

vegetation and have some shallow erosional rills. 

PROPOSED DEVELOPMENT 

The subject area is being developed for the construction of single family dwell-

ings similar to the existing Gold Hill Mesa development. In the flat laying areas, cuts and 

fills of 5 feet or less are expected. Near the slope crest, up to 40 feet of fill is planned at 

the northeast corner; however, fills planned are generally less than 20-foot fill. The 

deeper fills are planned well beyond the currently planned areas of residential develop-

ment. The dam face is also to be graded to eliminate slopes steeper than 3:1 (horizontal 

to vertical). Flattening the slope along the southeast side will involve cutting the steep 

slope face. The cutting is expected to remove the slide mass from the slope failure, but 

if it doesn’t, the displaced material is to be removed in total and the slope rebuilt. Fig. 1 

presents the planned grading plan. That plan shows the location of seven cross-section 

lines, six of which correspond to our 2005 slope stability analysis sections for the then-

planned, step and bench grading (CTLIT Project No. CS15280-145, dated August 24, 

2005). Figs. 2 and 3 present the seven cross sections of the existing and currently pro-

posed topography. 
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Fill for the grading will be developed from materials stockpiled at various loca-

tions throughout the existing development (residential and commercial) and new grad-

ing. Experience indicates the materials will consist of a combination of sand tailings, 

clay, and claystone classifying as a very sandy clay to a very clayey sand. 

GEOLOIC AND GEOTECHNICAL CONDITIONS 

The overall geologic and subsurface conditions at depth remain unchanged from 

those discussed in the 1999 Dames & Moore report, and our 2002 and 2004 evalua-

tions. Since 2004, the dam face has been modified to remove the deep erosion rills that 

existed and to smooth grades. These fills were constructed with geotechnical input and 

included benching of new fills and construction of at least two key trenches at the toe of 

the slope in the northeast section of the dam face. There have also been thick fills re-

cently placed along the perimeter of the crest of the upper mesa in an area that sloped 

to a wide bench located above the dam face slope on the east central area (east of 

Filing 8, Heirloom). These fills were constructed with geotechnical input and were 

benched into existing slopes. Representative of our firm periodically visited the sites 

during the placement of fills to observe the contractor’s methods and to perform field 

density testing. The materials placed consisted of combinations of relatively clean and 

coarse tailings, silty and clayey tailings, sandy clay and clayey sand soils, and claystone 

bedrock. The compaction specification ranged between 95 and 100 percent of maxi-

mum standard Proctor dry density (ASTM D 698) at moisture contents within 2 percent 

of optimum for cohesive materials, depending on the depth of the fill. Non-cohesive 

materials were compacted to 95 percent of maximum modified Proctor dry density 

(ASTM D 1557) at moisture contents within 2 percent of optimum. Reports of our obser-

vations and results of field and laboratory testing were submitted during construction. 

SLOPE STABILITY EVALUATIONS 

The 2004 development plan included grading the dam face to accommodate 

dwellings with walkout basements serviced by roadways following topographic contours. 
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This would result in a “step and bench” topography requiring varying extents of cut and 

fill. We conducted slope stability evaluations for the then-planned configuration and 

presented our results in a report dated August 24, 2005. The subsurface profile was 

developed using the geotechnical data available at that time, developed by Dames and 

Moore, CTLIThompson, and a geophysical survey. Six cross sections were developed 

extending from deep within the mesa top to well beyond the toe of the dam face. The 

analysis considered new fills consisted of the sand tailings. The evaluation concluded 

factors of safety for static and seismic conditions met or exceeded minimum acceptable 

values. The Colorado Geologic Survey apparently reviewed the report and their primary 

comment related to the use of a seismic loading of 0.09g were they felt a more con-

servative value of 0.10g should be used. Ultimately the analysis was accepted. 

Given the proposed changes in the grading versus the 2004 concept, we re-

evaluated the slope stability analysis. The same six cross-sections from 2004 were 

used and a seventh (B-1) was added. The analysis sections began more within the area 

of planned new grading and extended to the toes of the steeper slopes. The ground 

surface configuration as it existed in late 2017 was also used. Figure 1 presents the 

cross-section locations. Figures 2 and 3 present comparisons of the existing topography 

(2017) and the planned grading.  

Based on the cross-sections, we selected the areas we considered to be the 

more critical changes or steepnesses for slope stability evaluation. Sections A and C 

involved areas of thick fill placement. Section F is located in an area where the slope 

toe is steeper than a 3:1 (horizontal to vertical) ratio and is to be flattened by grading. 

Section F is also adjacent to an area where a section of very steep slopes failed as a 

result of the spring of 2015 precipitation events. Evaluation of that slope failure and 

recommendations for remediation are discussed later in this section. 

The subsurface profiles below the existing ground surface were copied from that 

used in our 2005 evaluation, as were the material properties. Our experience with the 

construction of various fills throughout the development over the years suggests new 

fills will likely consist of clayey sand or very sandy clay. For the purpose of our evalua-

tion, two separate evaluations were made for the potential variations of new fill. We also 
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increased the seismic loading from the 0.09g used in 2005 to 0.10g as desired by the 

Colorado Geologic Survey. The results of the analysis, presented in Appendix A, indi-

cate static and seismic factors of safety greater than the minimums accepted by Ge-

otechnical and Geologic professionals practicing in this area. 

2015 SLOPE FAILURE EVALUATION 

Figure 1 shows the approximate extent of a section of the east mesa slope that 

failed in the spring of 2015. Our investigation concluded this was a reactivation of the 

west end of a 30+ year old slope creep failure that exists along the south side of the 

mobile home park that lays east of Gold Hill Mesa along Gardner Street. The natural 

materials consist of clay and claystone bedrock. This section of the larger failure was 

masked or covered by regrading of the mesa slope face in the late 2000’s and early 

2010’s. The slope ratios in the failure area were steeper than 3:1 (horizontal to vertical) 

and as steep as 1.5:1. Existing slopes extending about 500 feet to the north and about 

100 feet to the south from the failure are also steeper than 3:1. We recommend flatten-

ing slopes steeper than 3:1 to no steeper than 3:1 along the east face, as well in gen-

eral throughout the development. Based on the planned grading plan, slopes are to be 

flattened, in this area, as shown on Cross Section F (Fig. 3). While it appears the cuts in 

the area of the 2015 slope failure will remove most of the failure mass, we recommend 

we observe conditions exposed in the cut area to confirm the slide material is removed. 

CONCLUSIONS/RECOMMENDATIONS   

We believe the general Geologic Hazards Evaluations and Preliminary Geotech-

nical Investigations we prepared for the overall residential property in 2002 and 2004 

remain applicable to this next development phase. Our engineering analysis indicates 

the proposed slopes and fills to be placed to extend the mesa crest. The fills should be 

benched into existing slopes where they exist at ratios of 5:1 (horizontal to vertical) or 

steeper. Fills should be placed under controlled conditions and compacted to high den-

sity in accordance with recommendations provided by the project geotechnical engi-

neer. The construction of new fills should be periodically observed and tested by a ge-

otechnical engineer. 
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Relatively thick fills are to be placed along the north slope crest and elsewhere. 

As discussed in our 2004 report, placement of thick fills will cause the underlaying tail-

ings to consolidate. In addition, relatively thick fills will compress within their mass. The 

time-rate of these consolidations are dependent upon the type of materials. Relatively 

clean granular materials consolidate rapidly. The more clayey the materials, the longer 

consolidation or compression will take place. The time can last months and potentially 

over several years. We recommend installing survey monuments at the surface of com-

pleted fills to monitor consolidation. At this time, no structure or improvements are 

planned in the deep fill areas. The monitoring program should be followed if plans 

change. We are available to develop a survey plan that considers the thickness of new 

fill and thickness of the tailings.  

LIMITATIONS 

The recommendations and conclusions presented in this report were prepared 

based on conditions disclosed by our exploratory borings, geologic reconnaissance, 

engineering analyses, and our review of previous reports we prepared for the develop-

ment. 

We believe this report was prepared with that level of skill and care ordinarily 

used by geologists and geotechnical engineers practicing under similar conditions. No 

warranty, express or implied, is made. 
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