
April 14, 2016 

Mr. Jeff Greene 
Chief of Staff 
City of Colorado Springs 
30 S Nevada Avenue 
Suite 601 
Colorado Springs, CO  80901-1575 

Dear Mr. Greene: 

At the request of the city and the Colorado Division of Homeland Security and 
Emergency Management, the Colorado Geological Survey has been assisting city 
staff in evaluating landslides within the city.  The requests for assistance began in 
June of 2015.  A letter outlining our initial findings and recommendations were sent 
to city staff on August 17, 2015.  A copy of the letter is attached.   

Since 2015, the number of affected homes, and the area impacted, has continued 
to increase.   On March 10, 2016, the city requested that CGS, once more, evaluate 
suspected landslide activity above and below the Broadmoor South Golf Course.  A 
letter outlining staff observations is also attached. 

The intent of this cover letter is to summarize our key observations and 
recommendations to the city staff.  The Broadmoor South Golf Course and parts of 
the surrounding development, are located on a large landslide complex.  Current 
movement of the landslide complex may be deep seated and extensive. The 
mapped landslide complex starts at the base of Cheyenne Mountain and extends 
almost two miles to the east.  It is shown on the enclosed map.  Little is known 
about the depth of the landslide, its rate of movement, the aerial extent of 
movement, or the toe of past and current slope movement. 

Current and continued slope movement poses the following public safety 
concerns: 

• Failure of waterlines, including fire protection lines and storm drainage
structures, could result in rapid saturation of the subsurface soil and cause a
rapid increase in landslide movement and structural damage to homes, roads
and utilities.
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• Excavations in areas of active movement, for example to repair broken utility
lines, pose additional safety risks to utility staff above a normal excavation.
Such work should only be done under the supervision of a geotechnical
engineer.

• If landslide movement is deep seated, and regional in nature, it is unlikely that
an individual land owner can fully determine risk, install repairs or mitigation
measures that will stabilize a structure over the short or long term.  Mitigation, if
possible, would need to be done on a larger scale than an individual lot or
parcel.

• Gas line breakage can also impact public safety. Plans to quickly shut off
damaged utilities should be developed.

The Colorado Geological Survey recommends the following measures be 
implemented: 

• Damaged homes should be inspected, on a regular basis, by a structural
engineer to ensure that they are safe for occupants.

• If water mains for fire protection are located within or near landslide areas,
alternative plans for fire protection should be developed.

• Utility alignments that exist near or within the landslide areas, should be
inspected and monitored; especially water mains where leakage could
adversely introduce additional water to the subsurface. Plans to quickly shut off
damaged utilities, including gas lines, should be developed.

• Most importantly, a detailed subsurface investigation including installation of
monitoring instruments are required to understand the current and future risks
posed to city infrastructure and residents. This cannot be done solely by
mapping surface features.  CGS does not have the equipment required to
conduct subsurface monitoring.  We recommend that a geotechnical
engineering firm, with extensive landslide experience, be hired to perform a
detailed slope stability study and analysis.  Monitoring cannot be completed in
a few months; therefore, it is important to start as soon as possible.

In closing, the Colorado Geological Survey continues to offer our assistance to the 
city and its residents.  We can assist in helping develop a scope of work for a 
detailed landslide study, and if requested, CGS can continue to assist in mapping 
landslide features expressed on the surface.  However, CGS believes that it is time 
to obtain a better understanding of the risks posed by the recent landslides so that 



the city can be in the best position to protect public safety and its infrastructure, and 
impacted residents can make informed decisions. 

In addition, though landslide hazards in certain areas of Colorado 
Springs have been known by some of the engineering and geological community for 
over four decades, it continues to appear that residents, and real estate 
professionals, are generally unaware of the risks.  CGS will continue to work with the 
city, local business organizations, and other state agencies to increase awareness of 
potential risks from landslides and other geological hazards. 

Sincerely yours, 

Karen A. Berry 

State Geologist and Director 

Colorado Geological Survey 

CC: Rep. Terry Carver, Colorado House of Representatives 

       Marilyn Gally, Colorado Office of Emergency Management 

       Tim Mitros, Colorado Springs Office of Emergency Management 

        Bret Waters, Deputy Chief of Staff, City of Colorado Springs 



      

March 30, 2016                                      
Karen Berry 
State Geologist 

  
                                                               
  Tim Mitros 

OEM Engineering Program Manager 
Office of Emergency Management 
375 Printers Parkway, Mail Code 1443 
Colorado Springs, CO  80910-3191 

   
 

Location: 
SW1/4 of SW1/4 of Section 1, 

T15S, R67W of the 6th PM 
38.7687, -104.8482 

Subject: Landslide affected homes in general area of Stone Manor Heights, Broadmoor South Golf Course,  
and Ivybrook Lane, CGS Unique Job Number EP-16-0017 
 

 

Dear Mr. Mitros: 
As requested we met with you on March 10, 2016 to observe active landslide features at several locations in 
Colorado Springs. The purpose of our visit was to inspect ground conditions near various homes participating 
in the FEMA buyout program. We did not visit all of the home sites on the list during this visit. 
 
Site Conditions  
Stone Manor Heights 
An active landslide is observable east and downhill of the residence at 4475 Stone Manor Heights. The 
headscarp of the landslide trends north-south about 370 feet and is about 140 feet below and east of the 
residence. About 1.6 acres of actively moving ground occurs between the headscarp and the golf course at the 
base of the steep hill. (Picture 1). Two water lines, owned by Colorado Springs Utilities (CSU) have been 
placed above ground at the south end of the mass movement feature. The lines were buried in the area 
impacted by the active ground movement and apparently ruptured prior to being placed above ground.  
 
Summer Spring View and Manor Gate Point 
An incipient scarp, up to about ½ foot high, can be observed at the eastern edge of Summer Spring View and 
Manor Gate Point roads. (Picture 2). This scarp trends north-south and continues south of the roads into an 
area where deep caissons have been placed to stabilize the hillside. The total distance of the scarp is about 340 
feet. Instrumentation has been placed below ground east of the scarp in the form of inclinometers. We were 
told by representatives of the home owners association that the inclinometers were not indicating movement. 
We were also told an increase in the dimensions of the scarp and general ground movement distress adjacent to 
the scarp had been observed in the last several months. Additional inclinometer installation was planned in the 
area of Picture 2.  
 
Caisson Walls 
The steep hill between Stone Manor Heights and Appian Court was reported to exhibit tension cracks in the 
1990’s before the roads were built and development occurred. To stabilize the hill, drilled caissons were 
installed in two rows. The caisson walls have been exposed by weathering and possibly by lateral earth 
movement. (Picture 3). The walls are in-line with the incipient scarp trending past the homes on Manor Gate 
Place and Summer Spring View.   
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Broadmoor South Golf Course: Our observations of the golf course area were from adjacent roadways and not 
on the course itself. We could see several areas where pressure ridges have formed within the greenways. 
(Pictures 4 and 5). The pressure ridges are forming where lateral earth pressure appears to be rupturing the 
ground surface pushing soil up and over adjacent ground.  
 
Ivybrook Lane: We observed the pavement, gutter, sidewalk and yard adjacent to the residence at 250 
Ivybrook Lane. Landslide related features are subtle but the pavement showed signs of lateral pressure with 
tearing of the asphalt. The gutter was cracked and displaced from the sidewalk. (Picture 6). Hummocky ground 
(indicative of landslides) could be observed in the yard adjacent to the sidewalk (Picture 7). Observations 
within the dwelling indicated severe structural distress to the foundation walls, interior walls and around 
windows and doors. The home was in the process of structural repair. (Picture 8). We were told that this is the 
second time such repair has been conducted at this house since it was built in the later 1990’s or early 2000’s. 
 
Historic Landslides 
The areas we observed during this site visit are in mapped landslide susceptibility zones and have had landslide 
activity in historic time. Geomorphic evidence cited in the past included terrain interpreted to be old 
headscarps near Stone Manor Drive, active tension cracks in the areas of the caissons, and hummocky terrain 
throughout the area between Stone Manor Heights and Ivybrook Lane. Regency Drive, just east of Ivybrook 
Lane, experienced a landslide that destroyed a home in the mid 1990’s. Landslides have been active on the golf 
course also, especially after the heavy rains of 1998 and 1999.  
 
Landslide complex 
All of the sites discussed in this letter are part of a large pre-existing landslide complex. The overall feature is 
an ancient landslide with elements that have reactivated at various times over the last 20, or more, years. The 
landslide feature is shown on published maps extending almost 2 miles to the east from the Ute Pass fault at 
the base of the Cheyenne Mountain front. The full extent and exact location of the toe of the landslide complex 
is not known.  
 
The rapidly moving feature below Stone Manor heights is a reactivated headscarp within the old landslide 
feature. Very slow earthflow appears to be impacting the structure on Ivybrook Lane where structural distress 
has occurred over the life of the building.  
 
The landslide complex is within the Pierre Shale, a formation known regionally and locally for landslides and 
instability problems. The dip of the bedrock in the active headscarp area is unknown but is within a mapped 
zone where bedding planes dip steeply towards the east. This creates a favorable condition for landslides to 
occur. Water is a major contributing factor in landslides and we observed saturated conditions in the active 
headscarp area. 
 
Little is known about this landslide complex including the depth of the slide planes, the rate of movement and 
the aerial extent of the active portions. Mapping of the active landslide features is needed to understand the 
areas of highest risk. A subsurface investigation including installation of monitoring instruments would be 
required to develop a fuller understanding of the risk posed to city infrastructure and individual homes.  
 
Thank you for the opportunity to comment on this project. If you have questions or require further evaluation, 
please call me at 303-384-2654, or e-mail jlovekin@mines.edu. 

 
Sincerely, 
 
Jonathan R. Lovekin, P.G. 
Senior Engineering Geologist 



Appendix A Landslide Photographs Colorado Springs

Picture 1. Landslide below Stone Manor Drive. City water lines on left below cul‐de‐sac.

Picture 2. Incipient scarp at end of Summer Spring View.
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Appendix A Landslide Photographs Colorado Springs

Picture 3. Upper caisson wall and possible landslide scarp.

Picture 4. Landslide pressure ridge on golf course.
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Appendix A Landslide Photographs Colorado Springs

Picture 5. Pressure ridge on golf course in foreground. Head scarp at top of hill.

Picture 6. Asphalt tear, broken curb and gutter.
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Appendix A Landslide Photographs Colorado Springs

Picture 7. "Hummocky" ground commonly indicative of landslide terrain.

Picture 8. Repairs to severely damaged foundation on Ivybrook Lane

4



August 18, 2015 Karen Berry 
State Geologist 

Tim Mitros 
Development Review & Stormwater Manager 
City of Colorado Springs Public Works 
30 S. Nevada Ave., Suite 401 
Colorado Springs, CO  80906 

Subject: Preliminary observations of ground movements at Constellation and Zodiac Drives and 
Broadmoor Bluffs Drive 

Dear Tim: 

CGS made a cursory examinations of ground movements at the abovementioned sites with Steve Kuehster of 
City Engineering on Friday, August 14, 2015.  Please consider the following observations and 
recommendations. 

Constellation Dr. and Zodiac Dr. 

A steep open-space slope exists between the homes along the lower Zodiac Drive and the above at the end 
of the Constellation Drive cul-de-sac.  We were informed that the homes were built in the 1950s and 1960s.  
However a new home was just recently built east of the landslide that isn’t shown on the photo base.  At the 
time of inspection, a well-developed rotational landslide was visible in the open space.  Along the south edge 
of the home at 1200 Constellations Drive, a scarp up to 7-ft tall exposes red Verdos alluvium composed of 
gravel, sand, and boulders.  Along Zodiac Drive, the toe of the landslide occurs in gray disturbed Pierre Shale 
and derived colluvial soils.   

The landslide toe heaved the ground surface laterally and vertically, impacting the backyards and the 
structures within them (retaining walls, outbuildings, fences, etc.), and damaging the back end of some of the 
homes.  The extent of any interior or structural damages to homes is not known.  The home with the greatest 
visible damages observed was at 1010 Zodiac Dr. where an addition was built normal to the original footprint 
so the house is in an L layout configuration.  The close proximity of the addition to the slope behind caused the 
landslide toe to push against it, buckling the back wall, causing flooding of the basement level, and pushing the 
foundation laterally into the original residence.  At the time of our inspection, the various homeowners said the 
slide was still moving.  We didn’t have time to walk the west flank of the landslide and cannot accurately 
determine the extent of movement at this time. 

The site lies within the landslide susceptibility zone map published by CGS in 2003.  During that study, 
aerial photograph reconnaissance revealed a prehistoric landslide at the same location as current movement.  
Our assessment is that this landslide is a reactivation of the earlier landslide.  Figure 1 is a digital aerial photo 
with the approximate outline of the current landslide shown, as well as the other coverages from the 2003 
publication.  The rate of movement is unknown but it is likely that creep of the toe will continue until the 
landslide slope reaches its post-failure equilibrium. 

COLORADO GEOLOGICAL SURVEY 
1801 19th Street 
Golden, Colorado 80401 
303-384-2655 



In discussion with the Mr. Sisco he mentioned that the phone company mentioned a scarp on the north 
slope of this house.  We observed that a small landslide had occurred there also.  A 4-ft scarp had opened and 
the toe of the landslide was bulldozing vegetation and small trees at the edge of the dirt access road.  It is also 
shown on the Figure 1 map. 

  Broadmoor Bluff Ave. 

Distress to residences was reported by the city for homes along Broadmoor Bluff Ave. from the physical 
addresses 4720 to 4890.  Our observations found homes in various levels of distress from both settlement and 
lateral ground movements.  The back side of homes we visited have moved both laterally and vertically, which 
has resulted in significant damage to the home interiors and outside decks and patios.  From the distress to 
homes, the cracks and heaves in driveways, and actual open tension cracks with vertical offsets up to 1-ft, our 
assessment is that this is an incipient landslide scarp with the ground moving down and northward towards the 
open space slope below.  That incipient landslide scarp is shown in Figure 2, but only at the homes lots that 
we inspected.  The full extent of the landslide scarp is not known at this time. 

Unfortunately, additional ground movements from the incipient scarp to the open-space slope will likely 
continue, and those homes on or within the scarp can expect additional damage.  From discussion with 
homeowners, this slope has previously creeped and settled, and remedial foundation underpinning had 
occurred at some of the residences.  It is currently unknown whether that work was designed to resistant lateral 
ground movements related to landsliding. 

Figure 1.  Constellation Dr. landslide.  Basemap from ESRI basemap imagery. 

This map was created from a cursory examination of the landslide 
on August 14, 2015 and should only be used for information 
purposes.  The boundaries are approximate in nature and should 
not be used to assign risk or determine whether structures or 
specific ground lies within or outside the landslides.  Other 
landslide mapping can be found in the CGS landslide inventory 
map viewer at: http://coloradogeologicalsurvey.org/geologic-
hazards/landslides-2/colorado-landslide-inventory/ 

? 
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This site also lies within the mapped landslide susceptibility zone and both published and consulting maps 
show the slope from the homes down to be a prehistoric landslide. 

Recommendations 

CGS recommends that the following steps be taken to monitor landslide activity and to ensure that safety 
risks to the public are reduced: 

• City Engineering needs to examine and inspect the utility alignments that exist near and within
the two landslide areas, especially for sewer and water mains where leakage could adversely
introduce additional water to the subsurface potentially increasing landslide activity.  Gas line
breakage can also impact public safety.  Plans to quickly shut off damaged utilities should be
developed.

• Formal monitoring of movements at both locations should be conducted.
• Damaged homes should be inspected, on a regular basis, by a structural engineer to ensure that

they are safe for occupants.
• If water mains for fire protection are located within or near landslide areas, alternative plans for

fire protection should be developed.

Figure 2.  Incipient landslide scarp at Broadmoor Bluffs Drive inspected on August 15, 2015.  Basemap from ESRI 
basemap imagery. 

This map was created from a cursory examination of the landslide 
on August 14, 2015 and should only be used for information 
purposes.  The boundaries are approximate in nature and should 
not be used to assign risk or determine whether structures or 
specific ground lies within or outside the landslides.  Other 
landslide mapping can be found in the CGS landslide inventory 
map viewer at: http://coloradogeologicalsurvey.org/geologic-
hazards/landslides-2/colorado-landslide-inventory/ 

? ? 

http://coloradogeologicalsurvey.org/geologic-hazards/landslides-2/colorado-landslide-inventory/�
http://coloradogeologicalsurvey.org/geologic-hazards/landslides-2/colorado-landslide-inventory/�


Of greatest concern is the Broadmoor Bluffs landslide, where the scarp is incipient in nature so further, 
possibly rapid, widening and deepening of the scarp could occur.  If this were to happen, residential service of 
central water, sewer and gas may be rapidly impacted. 

Relationship to Federal Disaster Declaration for Spring Flooding 

It is highly likely that the renewed landslide movement is related to the more than a month of 
unprecedented rain this spring. CGS discussed the situation with the Colorado Office of Emergency 
Management and it may be possible to expand the 2015 disaster declaration to include continuing landslide 
damages to public infrastructure. CGS would need additional information from the city on the location of 
damaged infrastructure and landslide movement rates before we can provide an evaluation to the city and 
COEM. 

In addition, please be aware that COEM has indicated that the funding sources and mechanisms available 
in the past to purchase distressed private homes is likely no longer available.   Please contact Steve Boand or 
Marilyn Gally of COEM if you have additional questions regarding possible federal or state assistance. 

Information about landslides in Colorado Springs is in the now-free publication Colorado Springs 
Landslide Susceptiblity Map (Map Series 42) that can be downloaded at: 
http://store.coloradogeologicalsurvey.org/product/colorado-springs-landslide-susceptibility-map-el-paso-
county-colo-2/ 
The landslide GIS coverages can also be viewed and downloaded from the CGS website at 
http://coloradogeologicalsurvey.org/geologic-hazards/landslides-2/colorado-landslide-inventory/ 

Sincerely, 

______________________________ 
Jonathan L. White 
Senior Engineering Geologist 

Reviewed by Karen Berry 

Cc:  Steve Kuehster, via e-mail attachment 

http://store.coloradogeologicalsurvey.org/product/colorado-springs-landslide-susceptibility-map-el-paso-county-colo-2/�
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