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Preface
     Manitou Springs, once known nationally as “The Spa of the Rockies” for its mineral springs, had few 
of the original twenty-eight springs flowing by 1987.  All were facing extinction.  Concerned citizens in 
the small mountain community of Manitou Springs began an effort to restore their badly deteriorated 
mineral springs. These important assets are an integral part of local history and the basis for the name-
sake of Manitou Springs and Colorado Springs.
     Local interest in restoring the springs led to the formation of the Mineral Springs Foundation (MSF). 
The foundation’s mission is to restore, protect and publicize the natural mineral springs and to document 
their historic origins. Community volunteers began the foundation with local donations. It continues so to 
date with site maintenance and staff assistance provided by the City of Manitou Springs and the Manitou 
Springs Chamber of Commerce.

Cheyenne Spring Wheeler Spring Shoshone Spring

     The original objective of the MSF was to restore six of the major springs as well as to conserve water in 
the mineral springs aquifer. The first major spring was restored in 1989, with a $33,000 grant from the El 
Pomar Foundation.  That grant, together with thousands of hours of volunteer work, cash donations and 
in-kind services was the beginning of the restoration of the mineral springs. Since that time, eight springs 
have been restored.  In addition, more than 30,000 volunteer hours and donations totaling over $300,000 
have been contributed to this effort.
      Along with restoring and maintaining the springs, the volunteer members of the foundation also:
promote public education of the springs by hosting summer “Spring Abouts”; semi weekly guided his-
torical walks from spring to spring,  maintain a historic database of mineral spring information, organize 
an annual free Historic Speakers Series running bi-weekly from January thru April, funded and con-
tracted for a major study of the Manitou Aquifer to determine its ability to sustain future development of 
a mineral spring pool, which will also provide scientific supporting data to enact further legal protection 
of the aquifer,  and established the Manitou Springs Watershed District Ordinance in 2003 enacting
protective measures for groundwater supplying the mineral springs aquifer (appendix A).
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Manitou Springs Karst Aquifer

     The aquifer that provides the artesian mineral springs of Manitou Springs is a Karst type aquifer.  
Karst is the formation of passageways in dolomite, gypsum, limestone or marble caused by naturally
occurring slightly acidic rainwater (see figure 1).  As the rainwater drains into fractures in rock, the water 
begins to dissolve away a network of passages.  The passages develop into underground caves or cavern 
systems, resulting in a series of connected cavities containing ground-water.  A local tourist attraction, 
Cave of the Winds, is a legacy cave system that was once an active part of the Manitou Springs aquifer.  
Cave of the Winds is still a connected part of the Karst cave system, now residing above the water table.  
Other notable Karst cave systems in the United States: Carlsbad Caverns in New Mexico, Mammoth Cave 
in Kentucky and Wind Cave in South Dakota.

Carlsbad Caverns, New Mexico

     The carbonated mineral waters emitting from Manitou’s springs are created inside the aquifer mixing 
zone, located underneath present day Manitou Springs.  Carbon dioxide (CO2) outgassing from earth’s 

upper mantel mixes with the meteoric waters inside the cave system (Dr. Fred Luiszer, 1997).  This mixing 
process produces the effervescent mineral waters for which Manitou is famous.  Manitou’s processes may 
be a living micromodel for the creation of other large-scale hypogean caves, such as those of the
Guadalupe Mountains of New Mexico (Carlsbad Caverns).  These are also in areas where groundwaters 
are, or once were, highly charged with dissolved gasses, both CO2 and H2S (Donald G. Davis 1992).
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Williams Canyon Creek

Aquifer Recharge Watersheds

     There are three watersheds that confluence in Manitou Springs.  To the north, Williams Canyon Creek, 
to the west, Fountain Creek and to the south, Ruxton Creek (see appendix B).  The proximity and position 
of the Manitou Formation determines which watershed is the primary recharge source for the Manitou 
aquifer.  The path of Williams Canyon Creek, from headwaters to the confluence with Fountain Creek, 
flows over the top northern most exposed surface of the Manitou Formation.  Positioning of the formation 
is called a drape fold, whereas the formation sinks deeper underground at a twelve degree slope heading 
to the east until it reaches the Rampart Fault and it folds to a nearly vertical position where it meets the 
Ute Pass Fault to the south (see cross sections included with appendix C).  Williams Canyon Creek is the 
main allogenic recharge source, which is the process of surface water injecting into the aquifer at the
swallets of the sinking creek.  Mineral spring chemistry confirms the primary water in the mixing zone of 
the aquifer is from Williams Canyon Creek (see Luiszer 1997 pages 43-57).
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Vulnerabilities to Pollution

    Best management practices of karst aquifer systems is to eliminate all contaminants that are introduced 
into the aquifer recharge basins.  Anything compromising the quality of drinking water standards is
considered a contaminate.  Once recharge basins for karst aquifers are identified, mapping of potential 
risk factors can be established.  The flow path of surface water above aquifer recharge points is of particu-
lar interest in the evaluation of potential contamination sources.  Control of land-use activities is very im-
portant if preventive measures are to be implemented.  Karst aquifers are extremely vulnerable to con-
tamination due to the ease of which pollutants can enter into, and spread throughout, the underground 
karst system.  Once contaminants are introduced into a karst system, risks to public health, loss of ecosys-
tems and irreversible damage can occur.

Surface Pollution, South Rampart Shooting Range
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Specific concerns of South Rampart Shooting Range

     Located just above Williams Canyon Creek, South Rampart Shooting Range (SRSR) presents a signifi-
cant risk of lead and surface pollution contamination to the Manitou aquifer.  Eighteen years of target 
shooting at SRSR, with no mitigation of lead contamination, is of great concern to the Mineral Springs 
Foundation.  A significant amount of lead shot pellets can be seen migrating downhill towards Williams 

Canyon Creek.  Surface pollutants associated 
with SRSR also pose a significant  threat.
Beginning on April 28 1999, 12.16 inches of 
rain fell in the vicinity of Manitou Springs in 
a 72 hour period. The event caused a major 
amount of surface erosion throughout the 
Williams Canyon Creek watershed. Lower 
portions of Williams Canyon Creek remain 
damaged to this day.  Beyond the eroding 
forces of  precipitation, wind is moving sur-
face debris further into the watershed area.

Lead migration below shotgun area of SRSR (above)                                 Surface pollution blown into the forest (below)
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Conclusion

     The supporting science validates a compelling argument that the Williams Canyon watershed is to be 
protected from pollutants which pose a risk to the sensitive karst ecosystem of the Manitou aquifer.  The 
Mineral Springs Foundation strongly recommends that the Pikes Peak Ranger District re-evaluate the 
alternatives and seek a new location for recreational shooting to replace SRSR.  The long-term environ-
mental stewardship responsibility of the Williams Canyon Creek watershed is vitally important to the 
community of Manitou Springs.  Measures such as the Watershed Protection District Ordinance 0803
reflect the commitment of the local community to protect this sensitive resource.  The Mineral Springs 
Foundation is requesting that the Pikes Peak Ranger District realize and implement steps to further pro-
tect the Manitou aquifer in cooperation with the Manitou Springs community.  Mountainous terrain and 
weather patterns subject the Williams Canyon Creek watershed to complex erosive forces.  SRSR poses a 
significant hazard to the water quality of the Manitou aquifer due to the containment difficulty presented 
by the lead by-product of recreational shooting and surface pollutants that are introduced into the
Williams Canyon Creek watershed environment.

     On a positive note, unlike many environmentally degrading activities which take place on public 
lands, recreational shooting can be relocated to other suitable lands.  There are no permanent structures at 
SRSR, no additional roads have been constructed, and no commitments to a concessionaire to manage the 
facility are in place.  An evaluation of the pristine qualities of the Williams Canyon Creek watershed will 
further convince policy makers, land managers, and recreational shooting enthusiasts, that relocating the 
SRSR is in the best interest of all citizens.

Respectively Yours,

Dave Wolverton
President
Mineral Springs Foundation
354 Manitou Ave.
Manitou Springs, CO 80829
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Glossary
Allogenic

The process whereas streams transfer water to sub-
surface hydrological karst aquifers through fis-
sures, faults, or swallets forming caves.

       Artesian

An artesian aquifer is confined groundwater under 
sufficient hydrostatic head that will rise above the 
aquifer containing it.

Effervescent

To bubble or hiss - carbonated.

Hypogean

Existing or growing underground.

Karst

A limestone plateau marked by sinks, or karst 
holes, interspersed with abrupt ridges and irregular 
rocks; usually underlain by caverns and under-
ground streams.

Swallets

Passageways where streams transfer water to
subterranean aquifers.
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