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Scope of Investigation

This report presents the findings of an evaluation performed by RMG – Rocky Mountain Group of
the above-referenced site in El Paso County, Colorado. The purpose of our report is to evaluate the
site conditions and present our opinions of the observed conditions on the proposed development
with respect to the intended usage.

Revisions and modifications to the conclusions and recommendations presented in this report may
be issued subsequently by RMG based upon additional observations made during grading and
construction (which may indicate conditions that require re-evaluation of some of the criteria
presented in this report) and/or upon receipt of review comments from El Paso County and/or any
third-party reviewing agencies.

Qualifications of Preparers

This Geologic Hazard Study was prepared by a professional geologist as defined by Colorado
Revised Statures section 34-1-201(3) and by a qualified geotechnical engineer as defined by policy
statement 15, "Engineering in Designated Natural Hazards Areas" of the Colorado State Board of
Registration for Professional Engineers and Professional Land Surveyors. (Ord. 96-74; Ord. 01-
42)

The principle investigators for this study are Kelli Zigler, P.G. and TonyMunger, P.E. Ms. Zigler is
a professional Geologist with over 23 years of experience in the geological and geotechnical
engineering field. Ms. Zigler holds a Bachelor of Science in Geology from the University of Tulsa.
Ms. Zigler has supervised and performed numerous geological and geotechnical field
investigations in Colorado. Tony Munger is a licensed professional engineer with over 23 years of
experience in the construction engineering (residential) field. Mr. Munger and holds a Bachelor of
Science in Architectural Engineering from the University of Wyoming.

Existing and Proposed Land Use

The site currently consists of an approximately 30,928 square-foot vacant residential lot. The
proposed land use is to construct a new single-family residence. The subject property is identified
as Site S-145 (AR) within the Crystal Park subdivision, Filing No. 2, zoned as “PUD” Planned Unit
Development per El Paso County zoning. The approximate location of the site is shown on the Site
Vicinity Map, Figure 1.

Project Description

It is our understanding that the proposed development of this site is to consist of the construction of
a single-family dwelling with an on-site wastewater treatment system and a well. This geologic
hazard study was performed to evaluate geologic conditions that may impact the proposed
development and provide recommendations for mitigation (if needed) and design for residential
construction. A site plan prepared by LGA Studios, dated September 11, 2023, showing the
location of the home is included in Figure 2.
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Site Evaluation Techniques

The information included in this report has been compiled from:

1. Field reconnaissance
2. Geologic maps
3. Review of previous reports performed by RMG in the same subdivision
4. Available aerial photographs
5. Geologic research and analysis
6. Site plan prepared by others

Geophysical investigations were not considered necessary for characterization of the site geology.

Previous Studies and Field Investigations

One report of previous geotechnical engineering for this site by A Better Soil Solution, LLC was
considered in the preparation of this report and is listed below and included in Appendix A.

1. Soils Report, Lot#145, Crystal Park Subdivision, 0 Spruce Road, El Paso County,
Colorado, prepared by A Better Soil Solution, Job#23-0406, dated September 4, 2023.

Site Conditions

We performed a field reconnaissance on April 16, 2024. At the time of the field reconnaissance, the
site consisted of vacant, undeveloped land that is near the top of the mountain, generally located
about 3 miles from the gated entrance in the northeast portion of the Crystal Park subdivision. A
gravel driveway slopes up to the proposed building pad.

The ground surface within the proposed building and septic area had been cleared of vegetation.
Surrounding the building and septic field pads, vegetation consisted of moderate- to high-growth
coniferous trees, small rocks, boulders, native grasses and weeds. Topographically, the site resides
atop a mountain which generally slopes down towards the east at approximately 30 percent. The
site has generally good drainage in the form of surficial sheet flow directed to the east.
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Based on Google Earth Pro aerial imagery and imagery provided by historicaerials.com, it appears
Spruce Road has had a similar roadway alignment since prior to 1999.

General Geology

Based upon mapping presented by the Colorado Geological Survey (CGS) (1Keller et al, 2003), the
bedrock underlying the subject site is comprised of the Pikes Peak Granite (Middle Proterozoic)
geologic map unit Ypp, as indicated by the salmon color below. The blue pin indicates the
approximate site location.

1 Keller, John W., Siddoway, Christine, Morgan, Matthew L., Route, Erik E., Grizzell, Matthew T., Sacerdoti,
Raffaello, and Stevenson, Adair, 2003 Geologic Map of the Manitou Springs Quadrangle, El Paso and Teller
Counties, Colorado, Colorado Geological Survey, Open File Map 03-19.
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The rocks of this mountain and surrounding area represent the Pikes Peak Batholith, a fairly large,
late Mesoproterozoic-aged igneous intrusion that was emplaced approximately 1.8 billion years
ago. Pikes Peak Granite is comprised of feldspar-biotite migmatite, quartzose gneiss, biotite
schist, and amphibolite gneiss. The granite was exposed in the driveway and at the surface across
the site. The surficial deposits observed during our site visit consisted primarily of decomposed
granite and gravel rock fragments. Evidence of recent natural rockfall or debris flow deposits were
not observed in the vicinity of the building site.

The site is located west of the Ute Pass Fault zone. The Ute Pass Fault is located more than 2 miles
east of the site. In addition to the Ute Pass Fault, multiple faults are located within the Crystal Park
subdivision. The majority of the faults are concealed by younger deposits but are exposed
throughout Crystal Park. According to information presented by the CGS (2Kirkham et al, 2004-
2007), several earthquakes have occurred in the vicinity of the Ute Pass Fault near Colorado
Springs and Woodland Park. The earthquakes, with magnitudes in the range of 3.0 to 3.9, occurred
approximately from 1962 to 2007.

Subsurface Materials

Based on the review of the Soils Report referenced above, one test boring was performed on
August 10, 2023. The subsurface materials encountered in the boring generally consisted of well-
graded gravel extending to approximately 4 feet below the existing surface. Auger refusal was
encountered at 4 feet, according to the boring log, refusal was due to the granite. Water was
reportedly not encountered below the existing ground surface during drilling.

BEARING OF GEOLOGIC FACTORS UPON PROPOSED DEVELOPMENT

General Geologic Conditions

Based upon our evaluation of the geologic conditions, it is our professional opinion that the
proposed residential development is feasible. The geologic hazards identified are not considered
unusual for mountainous regions of Colorado. Mitigation of geologic hazards is most effectively
accomplished by avoidance. However, where avoidance is not a practical or acceptable alternative,
geologic hazards should be mitigated by implementing appropriate planning, engineering, and
local construction practices.

Potentially Unstable Slopes

Unstable slopes or apparent signs of ongoing slope movement were not observed on the property.
Visible evidence of slope movement was not observed on the site. Coniferous trees and native
vegetation local to the area showed no obvious signs of slope movement (such as "pistol-butting",
etc.).

2 Kirkham, R. M., Rogers, W. P., Powell, L., Morgan, M. L., Matthews, V., and Pattyn, G. R., 2004-2007, Colorado
Earthquake Map Server. Colorado Geological Survey Bulletin 52b.
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Due to the nature of the bedrock encountered at the site and the vegetated slopes in the immediate
area of the site, the potential for relatively rapid downslope movement at the site is considered to be
low. It is also our opinion that the risk of landslide activity on this lot is no greater than the risk on
surrounding lots within the same development. The risk of destabilization of localized slopes
below the home is a permanent risk, and one that may be adversely affected by factors outside the
control of the owner or resident of the subject property. The mitigation recommendations presented
herein for the proposed residence are not intended to resist lateral ground movements related to
landslides.

Downslope Creep

Downslope creep, which is the slow downslope movement of superficial soil and rock materials, is
common to the area. The structural design of the residence should consider its placement on the
hillside and the additional surcharge pressures that could be generated by downslope creep and by
retaining upslope materials.

It is also recommended that the foundation be designed with additional rigidity to help reduce the
effect of potential lateral movement of subsurface soils. This may include (but is not limited to) the
use of tie beams, counterforts, and added reinforcing to help the foundation move as a unit. This
approach should reduce potential cracking and damage resulting from differential movement
within the foundation system and superstructure.

Boulders, if present within the building site, are to be removed during the construction phase of the
development, and all disturbed areas are to be revegetated with native grass.

Rockfall

The subject site does have a generally steep slope down to the east, above and below the proposed
build area. The subject site does not have an exposed road cut or steep slopes above it to generate
rockfall. The site is not considered to be prone to rockfall. If rocks were to dislodge from the
mountainside above, based on their orientation they are not expected to bounce, roll or tumble
towards the site. Rather, they will likely be captured in the heavily forested mountain valley
northeast of the site.

Debris Flows and Debris Fans

Terrain features consistent with the formation of debris flows and debris fans are not present in the
vicinity of the property.

Seismicity

The Pikes Peak Regional Building Code, 2017 Edition, indicates maximum considered earthquake
spectral response accelerations of 0.224g for a short period (Ss) and 0.061g for a 1-second period
(S1). Based on the results of our experience with similar subsurface conditions, we recommend the
site be classified as Site Class B, with average shear wave velocities ranging from 2,500 to 5,000
fneet per second for the materials in the upper 100 feet.
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Specific recommendations should be provided by the Geotechnical Engineer of Record during the
design phase of the project.

Floodplain

The Federal Emergency Management Agency (FEMA) Community Panel No. 08041C0705G,
effective December 7, 2018 and the online ArcGIS El Paso County Risk Map indicate that the site
lies outside of the 500-year floodplain of Douglas Creek Drainage Basin.

Surface Drainage/Irrigation and Erosion

The decomposed granite on the site is mildly to moderately susceptible to water erosion. Loosely
compacted soils will be the most susceptible to water erosion. Residually weathered soils are also
susceptible to water erosion, but generally less so than loosely compacted materials that have been
transported downhill by wind or water and then deposited on the site.

However, care should be taken (both during construction and in the final grading of the lot) in
redirecting surface drainage (and any resulting debris) around the structure. The new drainage flow
path should maintain a minimum 10-foot separation from the structure. Care should also be taken
to discharge the diverted drainage water and debris to a location which will not significantly alter
the overall drainage of the development or result in the need for additional drainage mitigation
measures at the time of construction on nearby lots. If the drainage path is to be modified or
redirected, the proposed mitigation measures are to be identified on a lot-specific grading plan.

The permeability of the fractured bedrock at the site is generally considered to be high. Surface
runoff could also be rapid and the potential for rapid erosion of unvegetated slopes is considered to
be high. Long-term slopes should not be steeper than 3:1 (horizontal:vertical) in cut or fill areas.
Revegetation of any disturbed areas should be performed as soon as possible with
revegetation/erosion mats placed as required. Excavation cuts and soil disturbance should be kept
to a minimum. Proper surface drainage, as recommended in the soils report referenced above,
should be established during construction and maintained (over the life of the structure) by the
Homeowner.

Roof drains should extend across backfill zones and landscaped areas to a region that is graded to
direct flow away from the structure. Owners should maintain the surface grading and drainage
recommended in the Soil Report referenced above to help prevent water from being directed
toward and/or ponding near the foundations.

Landscaping should be selected to reduce irrigation requirements. Plants used close to foundation
walls should be limited to those with low moisture requirements; and irrigated grass should not be
located within 5 feet of the foundation. To help control weed growth, geotextiles should be used
below landscaped areas adjacent to foundations. Impervious plastic membranes are not
recommended.
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Irrigation devices should not be placed within 5 feet of the foundation. Irrigation should be limited
to the amount sufficient to maintain vegetation. Application of more water will increase the
likelihood of slab and foundation movements.

The recommendations in this and the referenced reports are intended to address normal surface
drainage conditions, assuming the presence of groundcover (established vegetation, paved
surfaces, and/or structures) throughout the regions upslope from this structure. However,
groundcover may not be present due to a variety of factors (ongoing construction/development,
wildfires, etc.). During periods when groundcover is not present in the "upslope" regions, higher
than normal surface drainage conditions may occur, resulting in perched water tables, excess
runoff, flash floods, etc. In these cases, the surface drainage recommendations presented herein
(even if properly maintained) may not mitigate all groundwater problems or moisture intrusion into
the structure.

Radioactivity/Radon Gas

Radon is a gas that can move feely within the soil and air but can become trapped in structures
constructed on the soil. Radon is a byproduct of the natural decay of uranium and radium. Trace
amounts of radioactive nuclides are common in the soils and bedrock that underlie this region and
site.

"Radon Act 51 passed by Congress set the natural outdoor level of radon gas (0.4 pCi/L) as the
target radon level for indoor radon levels. The US EPA has set an action level of 4 pCi/L. At or
above this level of radon, the EPA recommends you take corrective measures to reduce your
exposure to radon gas".

Most of Colorado is generally considered to have the potential for high indoor levels of radon
gas, based on the geology, soils, construction type and aerial radiation measurements that have
been gathered from indoor testing by the Colorado Department of Public Health and
Environment (CDPHE), Radon Outreach Program and Colorado Environmental Public Health
Tracking the information provided at:
https://www.elpasocountyhealth.org/sites/default/files/CDPHERadonMap.pdf

There is not believed to be unusually hazardous levels of radioactivity from naturally occurring
sources at this site. However, the granular materials found in the area are often associated with the
production of radon gas and concentrations may exceed those currently accepted by the EPA.

Radon hazards are best mitigated at the building design and construction phases. Providing
increased ventilation of basements, crawlspaces, creating slightly positive pressures within
structures, and sealing of joints and cracks in the foundations and below-grade walls can help
mitigate radon hazards. Passive radon mitigation systems are also available.

Passive and active mitigation procedures are commonly employed in this region to effectively
reduce the buildup of radon gas. Measures that can be taken after the residence is enclosed during
construction include installing a blower connected to the foundation drain and sealing the joints
and cracks in concrete floors and foundation walls. If the occurrence of radon is a concern, it is
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recommended that the residence be tested after they are enclosed and commonly utilized
techniques are in place to minimize the risk.

Closing

This report has been prepared for the exclusive purpose of providing geologic hazards information
and recommendations for development described in this report. RMG should be retained to review
the final construction documents prior to construction to verify our findings, conclusions and
recommendations have been appropriately implemented.

This report has been prepared for the exclusive use by Palace Homes for application as an aid in
the design and construction of the proposed development in accordance with generally accepted
geotechnical and geological engineering practices. The analyses and recommendations in this
report are based in part upon data obtained from site observations and the information presented in
referenced reports. The nature and extent of variations may not become evident until construction.
If variations then become evident, RMG should be retained to review the recommendations
presented in this report considering the varied condition, and either verify or modify them in
writing.

Our professional services were performed using that degree of care and skill ordinarily exercised,
under similar circumstances, by geotechnical engineers practicing in this or similar localities.
RMG does not warrant the work of regulatory agencies or other third parties supplying information
which may have been used during the preparation of this report. No warranty, express or implied, is
made by the preparation of this report. Third parties reviewing this report should draw their own
conclusions regarding site conditions and specific construction techniques to be used on this
project.

The scope of services for this project does not include, either specifically or by implication,
environmental assessment of the site or identification of contaminated or hazardous materials or
conditions. Development of recommendations for the mitigation of environmentally related
conditions, including but not limited to biological or toxicological issues, are beyond the scope of
this report. If the Client desires investigation into the potential for such contamination or
conditions, other studies should be undertaken. If we can be of further assistance in discussing the
contents of this report or analysis of the proposed development, from a geotechnical engineering
point-of-view, please feel free to contact us.

If we can be of further assistance in discussing the contents of this report or analysis of the
proposed project, from a geotechnical engineering point-of-view, please feel free to contact us.







APPENDIX A

Soils Report, Lot#145, Crystal Park Subdivision, 0 Spruce Road, El Paso County,
Colorado, prepared by A Better Soil Solution, Job#23-0406, dated September 4, 2023.
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