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1.0  SUMMARY 
 

Project Location 
 
The project lies in the NE ¼ of Section 4, Township 14 South, Range 64 West of the 6th Principal 

Meridian in El Paso County, Colorado.  The site is located at the southwest corner of Curtis Road 

and Davis Road, approximately 5 miles southeast of Falcon, Colorado. 

 

Project Description 

 

Total acreage involved in the project is approximately 49 acres.  The proposed site development 

consists of 8 single-family rural residential lots.  The development will utilize individual wells and 

on-site wastewater treatment systems. 

 

Scope of Report 

 

This report presents the results of our geologic investigation, treatment of engineering geologic 

hazard study, natural features, and wastewater study for individual sewage treatment systems. 

 

Land Use and Engineering Geology 

 

This site was found to be suitable for the proposed development.  Areas were encountered where 

the geologic conditions will impose some constraints on development and land use.  These 

include areas of artificial fill, potentially seasonal shallow groundwater areas, loose or collapsible 

soils, hydrocompaction, and possible expansive soils.  Based on the proposed development plan, 

it appears that these areas will have some impact on the development.  These conditions will be 

discussed in greater detail in the report. 

 

In general, it is our opinion that the development can be achieved if the observed geologic 

conditions on site are either avoided or properly mitigated.  All recommendations are subject to 

the limitations discussed in the report.
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2.0  GENERAL SITE CONDITIONS AND PROJECT DESCRIPTION 

 

The site is located in portions of the NE 1/4 Section 4, Township 14 South, Range 64 West of the 

6th Principal Meridian in El Paso County, Colorado.  The site is located at the southwest corner 

of Curtis Road and Davis Road, approximately 5 miles southeast of Falcon, Colorado.  The 

approximate location of the site is as shown on the Vicinity Map, Figure 1. 

 

The topography of the site is gently to moderately sloping.  The site boundaries are indicated on 

the USGS Map, Figure 2.  Previous land uses have included grazing and pasture land.  Previously 

several trailers and out buildings exist along the northern portion of this site, a fire had occurred 

and the trailers burned. The out buildings still exist. The site contains primarily low grasses with 

some trees in the northern portion of the site around the previous trailer locations.  Low areas with 

internal drainage exist on the site.  No major drainages were observed on this site. Site 

Photographs are included in Appendix A.  The locations and directions of the photographs are 

indicated on Figure 3.   

 

Total acreage involved in the proposed development is approximately 49 acres.  A total of 8 rural 

single-family lots are proposed.  The area will be serviced by individual wells and sewage 

treatment systems.  The Development Plan is shown on, Figure 3. 

 

The site was previously investigated as part of a Soil, Geology and Wastewater Study was 

performed for a property east of the project site by Entech Engineering, Inc. revise date, May 13, 

2002 (Reference 1), and a Soil, Geology, and Wastewater Study, Entech Job No. 42455, dated 

July 22, 2005 (Reference 2). Three percolation borings were previously performed on the site to 

determine general suitability of the site for construction and the use of on-site wastewater 

treatment systems. These reports were used in evaluating the site. 

 

As part of this investigation, five test borings were drilled on July 26, 2022, and three tactile test 

pits were excavated on August 5, 2022. The Test Boring and Test Pit Logs are included in 

Appendix B, the Laboratory Testing Results are included in Appendix C, and a Summary of the 

Laboratory Testing Results is presented in Tables 1 and 2. 
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3.0  SCOPE OF THE REPORT 
 

The scope of the report includes the evaluation of the site for individual on-site wastewater 

treatment systems in accordance with El Paso Land Development Code. 

 

4.0  FIELD INVESTIGATION 

 

Our field investigation on this site consisted of the preparation of a geologic map of any bedrock 

features and significant surficial deposits.  The Soil Conservation Service (SCS) survey was also 

reviewed to evaluate the site.  The position of mappable units within the subject property are 

shown on the Geologic Map.  Our mapping procedures involved both field reconnaissance and 

measurements and air photo reconnaissance and interpretation.  The same mapping procedures 

have also been utilized to produce the Engineering Geology Map which identified pertinent 

geologic conditions affecting development.  The field reconnaissance was performed by 

personnel of Entech Engineering, Inc. in the previously studied report and on August 5, 2022. 

   

In addition, three test pits and five test borings were performed on the site to determine the general 

suitability of the site for the use of individual wastewater treatment systems.  The locations of the 

percolation tests are shown on the Development Plan, Test Boring and Test Pit Location Map, 

Figure 3.  The profile hole logs area presented in Appendix B.  Results of this testing will be 

discussed later in this report. 

 

Laboratory testing was also performed on some of the soils to classify and determine the soils 

engineering characteristics.  Laboratory tests include moisture content, ASTM D-2216 grain-size 

analysis, ASTM D-422, and Atterberg Limits, ASTM D-4318. Swell tests included both FHA Swell 

Tests and Swell/Consolidation Tests.  Results of the laboratory testing are included in Appendix 

C.   A Summary of Laboratory Test Results is presented in Tables 1 and 2. 

 

5.0  SOIL, GEOLOGY AND ENGINEERING GEOLOGY 

 

5.1  General Geology 
 

Physiographically, the site lies in the western portion of the Great Plains Physiographic Province.  

Approximately 17 miles to the west is a major structural feature known as the Rampart Range 
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Fault.  This fault marks the boundary between the Great Plains Physiographic Province and the 

Southern Rocky Mountain Province.  The site exists within the southern edge of a large structural 

feature known as the Denver Basin.  Bedrock in the area tends to be very gently dipping in a 

northerly direction.  The rocks in the area of the site are sedimentary in nature, and typically 

Tertiary to Upper Cretaceous in age.  The bedrock underlying the site consists of the Dawson 

Arkose Formation.  Overlying this formation are unconsolidated deposits of man-made fill and 

eolian sand deposits of the Quaternary Age. The Eolian sands were deposited by wind in the form 

of low ridges or dunes. The site’s stratigraphy will be discussed in more detail in Section 5.3. 

 

5.2  Soil Conservation Survey  
 

The Soil Conservation Service has mapped one soil type on the site (Figure 4) (Reference 3).  In 

general, the soils consist of sandy loam and loamy sand.  The soils are described as follows: 

 

Type Description 

97                 Truckton sandy loam, 3-9% 

 

Complete descriptions of the soil types are presented in Appendix D.  The soils have generally 

been described to have moderate to rapid permeabilities. The main limitation for these soils is 

frost action potential.  Roads and streets may require special designs.  Possible hazards with soil 

erosion are present on the site. The erosion potential can be controlled with vegetation. The 

majority of the soils have been described to have moderate erosion hazards.  

 

5.3  Site Stratigraphy 

 

The Corral Bluffs Quadrangle Geology Map showing the site is presented in Figure 5 (Reference 

4).  The Geology Map prepared for the site is presented in Figure 6.  Two mappable units were 

identified on this site which are described as follows: 

 

 Qaf Artificial Fill of Quaternary Age:  These man-made fill deposits are associated 

with erosion berms observed on this site.  

 

 Qes Eolian Sand of Quaternary Age:  These are windblown fine grained sands that 

were deposited by the action of the prevailing winds from the west and northwest.  

They typically occur as large dune deposits or narrow ridges.  The soils are 
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typically tan to brown and have a uniform gradation.  The materials tend to have a 

high permeability and low density. 

 

The bedrock underlying the site is the Dawson Formation of Tertiary to Cretaceous Age.  The 

Dawson Formation typically consists of arkosic sandstone interbedded with fine sandstone, 

siltstone and claystone or shale.  Typically, it is buff to light brown and light gray in color.   

 

The soils listed above were mapped from the Geologic Map of the Pueblo 1x2 Quadrangle, South-

Central Colorado, distributed by the USGS in 1978 (Reference 2), the Geologic Map for the Corral 

Bluffs Quadrangle by Paul E. Soister in 1968 (Reference 6, Figure 5) and site-specific mapping 

of the site.  The profile holes drilled by Entech Engineering, Inc. were also used in evaluating the 

site and are included in Appendix B.  The Geology Map prepared for the site is presented in Figure 

6. 

 
5.4  Soil Conditions 
 

The soils encountered in the Test Borings and Test Pits can be grouped into three general soil 

and rock types. The soils were classified using the Unified Soil Classification System (USCS). 

The test pit soils were also classified using the USDA Textural Soil Classification.  

 

Soil Type 1 is a silty sand and very clayey sand (SM, SC). The sand soils were encountered in all 

of the test borings, and in Test Pit Nos. 2 and 3. The sand was encountered at the existing surface 

and extending to depths of 3 feet to the termination of the test borings (20 feet bgs). These soils 

were encountered at loose to medium dense to loose states and at dry to moist conditions. 

Samples tested had 17 to 37 percent of the soil size particles passing the No. 200 Sieve.  

Atterberg Limits Testing resulted in a liquid limit of No-Value and a plastic index of Non-Plastic. 

Sulfate testing resulted in less than 0.01 percent soluble sulfate by weight, indicating negligible 

potential for below grade concrete degradation due to sulfate attack.  

Soil Type 2 is a very sandy clay (CL). The clay soils were encountered in Test Boring Nos. 1 and 

3, and in Test Pit Nos. 1 and 2. The clays were encountered at the existing ground surface to 

depths of 3 to 11 feet bgs in the test borings and at the existing ground surface in the test pits, 

and extended to depths of 6 to 14 feet bgs. The clay was encountered at firm to stiff consistencies 

and moist conditions. The samples tested had approximately 53 to 75 percent of the soil size 

particles passing the No. 200 sieve. Atterberg Limits Testing resulted in a liquid limit of 35 and a 

plastic index of 21. Swell/Consolidation Testing on a sample of the sandy clay resulted in a volume 
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change of 0.0%, which is in the low expansion range. Sulfate testing resulted in 0.01 percent 

soluble sulfate by weight, indicating negligible potential for below grade concrete degradation due 

to sulfate attack. 

 

Soil Type 3 is sandy siltstone and very sandy claystone (ML, CL). The bedrock was encountered 

in Test Boring Nos. 1 and 3. The bedrock was encountered at depths ranging from 13 to 14 feet 

bgs and extended to the termination of the borings (20 feet bgs). The bedrock was encountered 

at hard consistencies and moist conditions. The bedrock had 57 to 96 percent of the soil sized 

particles passing the No. 200 sieve. Atterberg Limits Testing resulted in liquid limits of 60 to 30 

and plastic indexes of 28 to 15. Swell/Consolidation Testing on a sample of the sandy siltstone 

resulted in a volume change of 1.4%, which is in the low expansion. Sulfate testing resulted in 

0.00 to 0.01 percent soluble sulfate by weight, indicating negligible potential for below grade 

concrete degradation due to sulfate attack. 

 

The Test Borings and Test Pit Logs are presented in Appendix B.  Laboratory Test Results are 

presented in Appendix C.  The Laboratory Test Results are summarized in Tables 1 and 2.    

 

5.5  Groundwater 

 

Groundwater or signs of seasonal groundwater were not encountered in the test borings or test 

pits (Appendix B). Areas of potentially seasonal shallow groundwater have been mapped in low-

lying areas on the site and are indicated on the geology map, Figure 6.  These areas are 

discussed in the following section. Fluctuation in groundwater conditions may occur due to 

variations in rainfall and other factors not readily apparent at this time. Isolated sand layers within 

the variable soil profile, sometimes only a few feet in thickens and width, can carry water in the 

subsurface. Additionally, perched water conditions can occur on this site where water can flow 

through permeable sands overlying less permeable bedrock.  Builders and planners should be 

cognizant of the potential for the occurrence of such subsurface water features during 

construction on-site and deal with each individual problem as necessary at the time of 

construction. 

 

Potentially Seasonal Shallow Groundwater Area – Constraint 

In these areas, we would anticipate the potential for periodically high subsurface moisture 

conditions. The areas of internal drainage are mapped as having the potential for seasonal 
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shallow groundwater on a seasonal basis. These Areas appear to be associated with older 

blowout features and surrounded by older sand dune ridges. Should construction be necessary 

in portions of these areas the following precautions should be taken. No areas of the site have 

been mapped in any floodplain zones, according to Fema Map No. 08041CO785G. 

  

Mitigation:  In these locations, foundation in areas subject to severe frost heave potential should 

penetrate to a sufficient depth so as to discourage the formation of ice lenses beneath 

foundations.  At this location and elevation, a foundation depth for frost protection of 30 inches is 

recommended.  In areas where high subsurface moisture conditions are anticipated periodically, 

a subsurface perimeter drain will be necessary to help prevent the seepage of water into areas 

located below grade. Typical drain details are presented in Figure 8 through 10.  Any grading in 

these areas should be done in a manner that directs surface flow around construction to avoid 

areas of ponded water.  Areas of organic material will require removal before any filling is done. 

Specific recommendations should be made after additional investigation of each building site.  

The groundwater level may be at sufficient depth in some areas as to not to affect construction. 

 

 

6.0  ON-SITE  WASTEWATER TREATMENT 

 

The site was evaluated for individual on-site wastewater treatment systems in accordance with El 

Paso Land Development Code.  Three tactile test pits were performed on the property. The 

approximate locations of the test pits are indicated on Figure 3, on the Geology/Engineering 

Geology Map, Figure 6, and on the Septic Suitability Map, Figure 8.  A table showing the results 

of the Tactile Test Pits is presented in Table 2.  Test Pit Logs are included in Appendix B. 

 

The Natural Resource Conservation Service (Reference 3), previously the Soil Conservation 

Service (Reference 4) has mapped the site with one soil descriptions.  The Soil Survey Map 

(Reference 3) is presented in Figure 4, and the Soil Survey Descriptions are presented in 

Appendix D.  The soils are described as having moderate to rapid percolation rates. The Natural 

Resource Conservation Service (NRCS) has rated the soil suitability with respect to septic tank 

absorption fields. The soils in the area have been described as not limited due to seepage, bottom 

layer, and filtering capacity.  These areas are typically associated with loose sands. Soils 

encountered in the tactile test pits consisted of sandy clay, sandy clay loam and sandy loam. 

Refusal was encountered in Test Pit No. 2 at depths ranging from 6 feet bgs. The limiting layers 
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encountered in the test pits are the sandy clay loam (USDA Soil Type 3), and sandy clay (USDA 

Soil Type 4 to 4A) which corresponds to LTAR values ranging from 0.35 to 0.15 gallons per day 

per square foot. Designed systems will be required where USDA Soil Types greater than 3A, 

bedrock (refusal) or signs groundwater evidence are encountered at 6 feet bgs or shallower. 

Designed systems due to restrictive clay soils, shallow bedrock or shallow groundwater may be 

required on the site. Additional investigation of individual lots may identify areas where suitable 

for conventional systems could be used. 

 

In summary, it is our opinion the site is suitable for individual on-site wastewater treatment 

systems (OWTS) and that contamination of surface and subsurface water resources should not 

occur provided the OWTS sites are evaluated and installed according to El Paso County and 

State Guidelines and properly maintained. Based on the testing performed as part of this 

investigation designed systems will likely be required for the majority of the lots.  A Septic 

Suitability Map is presented in Figure 8. Areas where OWTS sites are not recommended are also 

indicated on Figure 8.  Individual soil testing is required on each lot prior to construction.  

Absorption fields must be located a minimum of 100 feet from any well, including those on 

adjacent properties.  Absorption fields must also be located a minimum of 50 feet from any 

drainages, floodplains or ponded areas and 25 feet from dry gulches.   
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7.0  CLOSURE 

 

It is our opinion that the existing geologic engineering and geologic conditions will impose some 

minor constraints on development and construction of the site.  The majority of these conditions 

can be avoided by construction.  Others can be mitigated through proper engineering design and 

construction practices. The proposed development and use is consistent with anticipated geologic 

and engineering geologic conditions. 

 

It should be pointed out that because of the nature of data obtained by random sampling of such 

variable and non-homogeneous materials as soil and rock, it is important that we be informed of 

any differences observed between surface and subsurface conditions encountered in 

construction and those assumed in the body of this report.  Individual investigations for building 

sites and septic systems will be required prior to construction.  Construction and design personnel 

should be made familiar with the contents of this report.  Reporting such discrepancies to Entech 

Engineering, Inc. soon after they are discovered would be greatly appreciated and could possibly 

help avoid construction and development problems. 

 

This report has been prepared for Richard Elliott for application to the proposed project in 

accordance with generally accepted geologic soil and engineering practices.  No other warranty 

expressed or implied is made. 

 

We trust that this report has provided you with all the information that you required.  Should you 

require additional information, please do not hesitate to contact Entech Engineering, Inc. 
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APPENDIX A:  Site Photographs 









 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B:  Test Boring and Test Pit Logs













 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C:  Laboratory Test Results 



























 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D:  Soil Survey Descriptions 

  







 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E:  Septic Records 
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