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1 Purpose and Scope 

This Soils and Geology Report (Report) presents the results of HDR Engineering, Inc.’s (HDR’s) 

geological research for the proposed rail spur outside the city of Fountain, Colorado.  The work 

completed has been performed under HDR’s Scope of Work agreement with Edw. C. Levy Co. 

(Client), of Detroit, Michigan, executed on May 10, 2023.  The purpose of this report is to 

support the Client’s pursuit of obtaining a Title 32 Special District in El Paso County, Colorado.  

As such, HDR has prepared this Report in accordance with El Paso County Code 8.4.9, 

Geology and Soils Standards Reports.    

The following Scope of Work (SOW) was executed by HDR as part of this report development:   

• Perform a desktop review of existing information for the project area,  

• Perform a site visit to evaluate the on site conditions, 

• Prepare this report. 

2 Project Description 

The project is located south of the City of Fountain and west of Interstate I-25 in El Paso 

County, Colorado.  To the west of the site lies Fort Carson, and to the east is the Colorado 

Springs Utilities (CSU) Nixon Power Plant (Nixon).  The objective of the project is to provide rail 

access for the Fort Carson Military Reservation and adjacent areas via an existing rail spur that 

services Nixon.  The existing spur is served by both the Burlington Northern Santa Fe (BNSF) 

and Union Pacific Railroad (UPRR) main tracks.   

The current design includes approximately 4.35 miles of new track, and includes cuts and fills 

throughout the alignment.  In general, the current alignment includes approximately 3.0 miles of 

cut with maximum slope angles of approximately 2(Horizontal):1(Vertical).  Additionally, the 

alignment includes approximately 0.3 miles of fill section with maximum side slopes of 2H:1V.  

3 Information Search and Findings 

3.1 Physiographic Location 

The project site is located east of the Southern Rocky Mountains Province, and on the western 

edge of the Colorado Piedmont Subprovince of the Great Plains Physiographic Province.  The 

area is along the base of the foothills of the Front Range and consists of a broad hilly valley 

generally under El. 5500.  The area stretches north and northeast from Denver along the South 

Platte River, and southward along the Arkansas River from Colorado Springs.  Major landforms 

include valleys, lowlands, outwash plains, alluvial fans, and terraces.   
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3.2 Soils 

A review of the local soils per the United States Department of Agriculture’s (USDA) Natural 

Resources Conservation Service (NRCS) web soil survey, the project area contains 

approximately 14 soil types, broken down generally into the following five (5) main soils types: 

• Heldt Clay Loam, 0-3% slopes – Found on alluvial fans and stream terraces, well 

drained, with low runoff, 

• Razor-Midway Complex – Found on hills, well drained, with medium runoff, 

• Shamber-Razor Complex, 8-50% slopes – Found on breaks, well drained, with medium 

runoff, 

• Fort Loam, 1-5% slopes – Found on interfluves and fans, well drained with low runoff, 

• Mananzola Silt Clay Loam, 0-2% slopes – Found on fan remnants, interfluves, terraces, 

and drainageways, well drained. 

3.3 Geology 

According to the Colorado Geologic Map Data from the United States Geological Survey, the 

project site is underlain by the Pierre Shale Middle Unit of Cretaceous Age, and the Modern 

Alluvium of Quaternary Age. 

The Pierre Shale (Kpm) consists of dark-gray to olive-gray fossiliferous marine shale and was 

deposited during the transgression of the Middle to Late Cretaceous Western Interior Seaway.  

Thickness of the formation is approximately 5,000 feet, though neither upper nor basal contact 

of the formation occurs locally.  The shale is characterized by an abundance of marine 

invertebrate fossils and expansive clays.  Swelling soils and bedrock exposures are common 

hazards for development.  The formation includes moderately inclined slopes, such as mesa 

bluffs and river banks, and is prone to slope instability.   

The Alluvium Three formation consists of Modern Alluvium, Older Gravels, and Alluvium and 

includes dark-brownish gray to tan-gray, occasionally mottled, stratified, poorly to occasionally 

well sorted sand and clayey to silty sands.  The unit can contain clean, medium-grained, well 

sorted sand layers and sporadic gravel lenses with clasts up to small cobbles.  Gravels are 

generally from crystalline protoliths from conglomerates of the Dawson Formation. 

3.4 Water Wells 

Utilizing the Colorado Department of Water Resources (DWR’s) DWR Well Permit Research 

tool, a total of four (4) constructed water wells were identified in the immediate vicinity of the 

proposed project area.  The Well Construction and Test Reports are included in Appendix A.  In 

general, the well logs consist of sandy clay overburden, with bedrock encountered between 19 

and 38 feet below grade.  A summary of the well logs is provided in the table below. 
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Well 

Identification 
Northing Easting 

Overburden 

Material 

Depth to 

Bedrock 

(ft.) 

Total 

Depth 

(ft.) 

4974-F 4277323.05950 522681.16839 Unknown Not Recorded 28 

208846 4276836.81190 523033.63223 

Clay, 

Rock and 

Gravel 

38 60 

267182 4276705.08 525136.18 
Sandy Clay, 

Clayey Sand 
22 30 

267183 4276755.49 525394.88 Clay and Sand 19 21 

Table 1 – Summary of Well Information 

3.5 Site Hazards 

According to the Colorado Earthquake and Fault Map Server mapping system, the Ute Pass 

Fault zone is located to the west of the project location.  Additionally, two mapped earthquake 

epicenters are located west in the foothills, with a maximum magnitude of 3.5, and a depth of 5 

km.   

Per Colorado Geological Survey Collapsible Soil Susceptibility Map of Colorado, the project site 

is located within the Sedimentary Formations (Cretaceous and Tertiary) zone.  The soils in this 

area are poorly indurated, bedrock formations with high percentages of clay and silt and are 

easily eroded.  Collapsibility is a result of both the composition and softness of the soils.  Often 

located in arid to semiarid climates, these collapsible soils are often associated with alluvial 

fans, alluvium, colluvium and eolian depositions.   

In accordance with the Colorado Geological Survey Map ON-006-12, the project site is located 

immediately east of mapped potentially dangerous debris flow regions.  Debris flows are 

characterized by moving mass of loose mud, sand, soil, rock, vegetation, or water that travels 

down a slope under the influence of gravity.  Debris flows can reach speeds approaching 100 

miles per hour, though most commonly are slow and move only a few feet per year.  Often 

initiated by heavy rainfalls and flash floods on steep slopes, flows can result in significant slope 

instability if not protected.  

Radon levels of the underlying geologic units have been reported by the Colorado Geologic 

survey in the Open File Report No. 91-4.  Based on this report, the project site lies within the 

Tertiary Valley Fill region.  A total of 378 samples were collected from this area.  Below is a 

summary of the radon results in the area, and the percentages of various concentration ranges. 

• Average Radon Level – 3.97 pCi/l 
o 0 < 4 pCi/l – 68.52% 
o 4 < 10 pCi/l – 25.66% 
o 10 < 20 pCi/l – 4.50% 
o >20 pCi/l – 1.32% 
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3.6 Economic Considerations 

The sand deposits along the Fountain Creek corridor contain known quantities of coarse-

grained quartz sands used for the petroleum industry throughout the country according to the 

Sand, Gravel, and Quarry Aggregate Resources, published in 1974 by the Colorado Geological 

Survey.  Extent of the resource areas were not delineated in the publication; however, based on 

the field reconnaissance and known surface quarrying activities, the site is known to have value 

for construction materials.   

4 Field Reconnaissance  

A field reconnaissance was performed by HDR personnel on June 12, 2023.  The project 

location was reviewed for existing and potential constructability concerns, as well as potential 

issues and requirements for an upcoming drilling program.  Below is a brief description of the 

onsite geology, hydrology, and existing features. 

The eastern portion of the project site is located immediately north of the existing rail loop 

utilized by the power plant.  Topography generally consisted of small mesas with steep, 

approximately 2H:1V sideslopes, and was generally vegetated with small scrub grass.  Soils 

appeared to be a sandy loam with significant amounts of gravels and cobbles.  No bedrock 

exposures were noted in this area.  Below is an image of the general site conditions 

encountered during the field reconnaissance. 
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Photo 1: View of Eastern Portion of Site 

After reviewing the eastern portion of the site, the extension of the corridor to the northwest was 

viewed.  The area moved off of the existing mesa, and into a lower valley.  The valley soils 

appeared to consist of a significant percentage of clays, with some standing water.  No bedrock 

outcrops were noted in the valley, though portions of the area had been previously worked and 

therefore limited the availability of native soil and rock exposures.  Atop a nearby mesa, in route 

to evaluate the valley, ponding water was present on the surface, suggesting the soils were less 

free draining than to the east.  However, the day of the field reconnaissance experienced 

unusually heavy rainfall; therefore site conditions are likely different than those observed. 
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Photo 2: View of Western Portion of Site 

5 Recommended Subsurface Exploration 

In order to support the forthcoming design and construction of the corridor, HDR recommends 

performing geotechnical borings to further evaluate the subsurface condition.  Based on the 

existing alignment and cross sections, HDR recommends performing borings at approximately 

1,000-foot intervals along the alignment, adjusting from the centerline to intercept proposed side 

slopes, as needed.  Therefore, a total of approximately 23 borings are recommended.  For cut 

locations, borings shall be performed to a minimum depth of 15 feet below final grade, and for 

fill borings, borings shall be performed to a minimum of 10 feet below existing grade.  Borings 

shall include Standard Penetration Test (SPT) sampling at 2.5-foot intervals, and if auger refusal 

is encountered, NQ (minimum) size rock coring shall be performed to confirm bedrock 

presence.  If needed, depending on soil conditions, modified California sampling shall be 

performed to collect adequate sample material.  Groundwater elevations shall be collected at 

completion of the borings, and at 24-hours after completion, to better understand the local 

groundwater conditions.  Shelby tube samples should be collected if soft, cohesive soils are 

encountered.   
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A laboratory testing program is recommended upon completion of the borings.  It is anticipated 

that the testing program will consist of full soil classifications to verify field descriptions (ASTM 

D2487), direct shear tests (ASTM D3080) to determine in situ soil strengths, and unconfined 

compressive strength of rock, if encountered (ASTM D7012C).   Swell testing (ASTM D4546) 

shall be performed to assist in developing shrink/swell characteristics.  Final laboratory testing 

will be determined based on the conditions encountered during the subsurface exploration.   

6 Conclusions 

The project area of concern was evaluated for potential concerns associated with further 

development of the property.  Based on our evaluation, the proposed property is suitable for the 

anticipated development.  However, a subsurface evaluation should be performed prior to 

further design to evaluate the potential geologic and engineering constraints.  Through the use 

of typical engineering design and construction practices, these concerns can be mitigated.  

Upon completion of the subsurface evaluation, a follow up report summarizing the geologic 

conditions and engineering concerns should be prepared to support future design. 

7 Limitations 

The recommendations submitted in this report were based on the information revealed by our 

data review, published information research, and a review of historical data and reports 

prepared by previous entities pertaining to the project location.  This report has been prepared 

to aid in determining the recommended geotechnical evaluation for the site development.  We 

based our recommendations on information on the site and proposed linework as provided.  

Substantial changes in configuration, locations, or grades should be brought to our attention so 

we can modify our recommendations as needed.   

We have endeavored to complete the services identified herein in a manner consistent with that 

care and skill ordinarily exercised by members of the profession currently practicing in the same 

locality and under similar conditions as this project.  No other representation, express or implied, 

is included or intended, and no warranty or guarantee is included or intended in this report, or 

other instrument of service.  
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5 Recommended Subsurface Exploration 

n order to support the forthcoming design and construction of the corridor, HDR recommends 

performing geotechnical borings to further evaluate the subsurface condition.  Based on the 

existing alignment and cross sections, HDR recommends performing borings at approximately 

1,000-foot intervals along the alignment, adjusting from the centerline to intercept proposed side 

slopes, as needed.  Therefore, a total of approximately 23 borings are recommended.  For cut 

ocations, borings shall be performed to a minimum depth of 15 feet below final grade, and for 

ill borings, borings shall be performed to a minimum of 10 feet below existing grade.  Borings 

shall include Standard Penetration Test (SPT) sampling at 2.5-foot intervals, and if auger refusal 

s encountered, NQ (minimum) size rock coring shall be performed to confirm bedrock 

presence.  If needed, depending on soil conditions, modified California sampling shall be 

performed to collect adequate sample material.  Groundwater elevations shall be collected at 

completion of the borings, and at 24-hours after completion, to better understand the local 

groundwater conditions.  Shelby tube samples should be collected if soft, cohesive soils are 

encountered.   Please look at the Soils & Geology report requirements in
Chapter 8.4.9- Testing is required; staff did agree that we would
reduce the area of testing but 100 % removal of requirement was
not discussed

Soils and Geology Report 

 Southern Rail Park Spur, Fountain, CO 

ing program is recommended upon completion of the borings.  It is anticipated 

rogram will consist of full soil classifications to verify field descriptions (ASTM 

hear tests (ASTM D3080) to determine in situ soil strengths, and unconfined 

ength of rock, if encountered (ASTM D7012C).   Swell testing (ASTM D4546) 

ed to assist in developing shrink/swell characteristics.  Final laboratory testing 

ed based on the conditions encountered during the subsurface exploration.   

clusions 

 of concern was evaluated for potential concerns associated with further 

he property.  Based on our evaluation, the proposed property is suitable for the 

lopment.  However, a subsurface evaluation should be performed prior to 

 evaluate the potential geologic and engineering constraints.  Through the use 

ering design and construction practices, these concerns can be mitigated.  

n of the subsurface evaluation, a follow up report summarizing the geologic 

ngineering concerns should be prepared to support future design. 

ations 

ations submitted in this report were based on the information revealed by our 

lished information research, and a review of historical data and reports 

vious entities pertaining to the project location.  This report has been prepared 

ning the recommended geotechnical evaluation for the site development.  We 

mmendations on information on the site and proposed linework as provided.  

this section should make recomendations on the futire
development in resposne to constaruiinats and hazards

provide the names of the abbreviated types-
focus on the SKP area so its legible

provide the names of the abbreviated types-
focus on the SKP area so its legible

How are these
not a hazard?
please map on
SKP and identify
mtigation

 Appendix B 
 
Well Constructio
and Test Reports

we dont need this as a part
of the GEO reprot


