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By Suzanne Paschke- Associate Director for Hydrologic Studies  
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Abstracts  

Simulation and Observations of the Denver Basin Aquifer System 
By Suzanne Paschke 

 
The Denver Basin aquifer system is a critical water resource for growing municipal, industrial, and domestic uses 
along the semiarid Front Range urban corridor of Colorado. The confined bedrock aquifer system is located along 
the eastern edge of the Rocky Mountain Front Range where the mountains meet the Great Plains physiographic 
province. Continued population growth and the resulting need for additional water supplies in the Denver Basin 
and throughout the western United States emphasize the need to continually monitor and reassess the availability 
of groundwater resources. 
          In 2004, the U.S. Geological Survey initiated large-scale regional studies to provide updated groundwater-
availability assessments of important principal aquifers across the United States, including the Denver Basin. This 
study of the Denver Basin aquifer system evaluates the hydrologic effects of continued pumping and documents 
an updated groundwater-flow model useful for appraisal of hydrologic conditions. The updated model includes a 
fully three-dimensional geologic framework, explicit representation of streams and the alluvial aquifer, time-
varying recharge and evapotranspiration boundary conditions, spatial variation of hydraulic conductivity and spe-
cific yield, and used recently-available modeling tools for improved model calibration and sensitivity analysis.  The 
presentation will provide an overview of the updated model construction, calibration, and results. 

 

Sinkhole Hazards of Colorado 
By Jon White 

 
Sinkholes form from the collapse of the ground surface as the roof of an underground void or cavern fails and the 
void space propagates to the surface.  The width of the underground roof failure that has ñchimneyedò its way 
upwards to the surface is called the throat of the sinkhole.  Sinkholes can be small or very large depending on the 
size of the cavern and width of the throat.  Small sinkholes and mild ground depressions often result from the pip-
ing of fine-grained sediments into a bedrock fissure or pipe. Large sinkholes result when bridged sediments or 
rock catastrophically collapse into near-surface, deep voids so that vertical or bell-shaped holes spontaneously 
open at the surface with little or no warning. 
 
In broad terms, sinkholes are grouped into two types, man-made and natural.  Man- made sinkholes result from 
the intentional, or unintentional removal of underground material.  The most common are mine subsidence fea-
tures.  Others are related to failures of underground culverts, broken water mains, or sewers where the surround-
ing soil or sediments have washed away.  Naturally-forming sinkholes form from the dissolution of bedrock or the 
piping and dispersion of erodible, clay-rich, sediments with high sodium ion concentrations.  It is the presence of 
slightly acidic or fresh water that causes dissolution. 
 
The typical rock types that can dissolve are limestone, including other rocks composed of calcium carbonate and 
evaporite rocks composed of evaporite minerals such as halite, anhydrite, and gypsum.  It is the dissolution of the 
rock that creates caverns, open fissures, subterranean and emergent streams, breccia pipes, subsidence sags, 
closed depressions, and sinkholes; landforms known collectively as karst morphology.  The sinkholes and large 
piping voids that can form in clay-rich soils, generally in arid to semi-arid climates adjacent to deep arroyos, are 
referred to as psuedo-karst landforms.  Most cataloged sinkholes in Colorado are from the dissolution of evapo-
rite minerals.  Evaporite rock is easily eroded and forms mountain valleys in Colorado.  These valleys, with their 
proximity to surface water, were originally homesteaded so are now private lands and available for development. 
 
Colorado has a history of both natural and man-made sinkhole occurrences.  This presentation will identify areas 
in Colorado conducive to sinkhole formation and give examples of various types throughout the state.  This 
presentation is based, in large part, on a recently completed Colorado Geological Survey publication, Colorado 
Map of Potential Evaporite Dissolution and Evaporite Karst Subsidence Hazards, which is available free on-line 
at http://geosurvey.state.co.us/pubs/online/Pages/default.aspx  
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Biographies 
 

Suzanne Paschke is presently the Associate Director for Hydrologic Studies at the U.S. Geological Survey  

Colorado Water Science Center.  With 25 years of experience in hydrogeologic evaluation and water-quality  

assessments, recent projects include publication of the Denver Basin groundwater-flow model and evaluation  

of groundwater quality in the South Platte River basin as part of the USGS National Water-Quality Assessment  

Program.  Previous experience includes software development and teaching at the International Ground-Water 

Modeling Center as well as hydrogeologic site investigations and modeling projects for private and government 

clients.  Dr. Paschke holds a B.S. in Geology from the University of Wyoming and M.E. and Ph.D. degrees in 

Geological Engineering from the Colorado School of Mines. 

 

Jon White is a senior engineering geologist at the Colorado Geological Survey with almost 

30 years of professional experience.  Jonôs current focus is geologic and geologic hazard 

mapping.  He has authored or coauthored numerous papers and publications, technical 

presentations, web-site content, geologic maps, and field trip guidebooks.  Jon has worked in 

the areas of evaporite karst, swelling soils, collapsible soils, dispersive soils, rockfall, land-

slides, and debris flows.  In 2009, he garnered the John C. Frye Award in Environmental  

Geology as lead author of the CGS publication, Collapsible Soils in Colorado.  

 

 

 

 

 

Donôt forgeté 

 
The GSA Leadership Meeting is quickly approaching. The meeting will be held Saturday, 27 April at the 

Omni Interlocken Resort. You may make your reservations at the Omni by calling the Reservation line:  

1-800-THE-OMNI (reference Geological Society of America Leadership Meeting). GSA has secured  

guaranteed room rates as follows: 

 

Room Rate: $109 single/$129 double (plus tax of 9.75%). 

Please make your reservation by Monday, 8 April. Rates and rooms may not be available after this date. 

 

Once you have made your reservations, please advise Pamela Fistell, pfistell@geosociety.org of your arrival/

departure dates no later than April 8, 2013, that way we will have headcount information for meeting rooms 

and other activites. Additionally, when you send your travel information, remember to RSVP if you will be 

attending the reception at the Omni Interlocken Hotel, 5:00 - 700 PM, Saturday, 27 April. 

 

HOTEL INFORMATION 

Omni Interlocken Resort 

500 Interlocken Blvd. 

Denver (Broomfield), Colorado 80021 

Phone: (303) 438-6600,  

Fax: (303) 438-7224 
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CSS Presidentôs Message                                    - by Matt Sares 
  

              My last message focused on the explosion of data in the sciences.  Of course that data must be 

produced through observations by a human or by a machine sensing some sort of stimuli ï light, motion, 

electricity, sound, heat, etc.  But, assembling that data into something meaningful is best done by the  

human mind and its amazing creativity.  There is no replacement for getting in the field to observe, synthe-

size, and put forth hypotheses to prove or disprove.  As the weather warms, many have thoughts of outdoor 

activities like gardening, hiking, swimming, and many other activities.  For the geologist it brings thoughts 

of getting out of the office and searching the rocks to discover and decipher the clues they hold. 

 

             Because we live in Colorful Colorado there are many opportunities for field trips sponsored by many geological organizations.  I 

encourage you to get out and enjoy them.  There will be many field trips associated with the Geological Society of America Conference 

this autumn, including our own, Colorado Geology Then and Now: 1901 to 2013.  If you have a half-day or whole day trip you would 

like to organize for CSS members this spring or summer, contact me and weôll get it announced at our monthly meeting and through 

email. Happy rockhounding! 

Pleas and Thank Yous!....9 

Our March prize goes to Bud Wobus, Prof. of Geosciences, Williams  

College, Mass., who wrote, ñLooks like the nonconformity on Ute Pass 

between the Pikes Peak granite and the Sawatch (old US 24). Exactly  

correct!  I took the picture looking up across Manitou Ave. (Bus.-24), the 

exit road from eastbound US-24 into Manitou Springs, from the Rainbow 

Falls scenic area on Serpentine Drive.    

Our April mystery rock location is a good one; I wonder if any  

other CSS folks have been to this spot?  Hint, itôs located within  

50 miles of Denver, as the crow flies. 


