
Ocotber 28, 2022 
Revised Novemeber 3, 2023 
 
Doug Hill 
13985 Silverton Road 
Colorado Springs, CO 80921 
 
Re: OWTS – Wastewater Study  
  Hill Subdivision 
  Parcel Nos. 51290-04-018 and 51290-09-002 
  Alpaca Heights and Black Forest Road 
  El Paso County, Colorado 
  Entech Job No. 221947 
 
Dear Mr. Hill: 
 
The project consists of subdividing 16.49-acres; three rural residential lots are proposed as part 
of the subdivision.  An existing home on Lot 1 will remain, and two new lots are proposed. The 
site is located southeast of the intersection of Hodgen Road and Black Forest Road, in El Paso 
County. The Black Forest Road right-of-way the for future road realignment is located in the 
western portion of the site between Lot 1 and Tract A. 
 
GENERAL SITE CONDITIONS AND PROJECT DESCRIPTION 
 
The site is located in a portion of the NW¼ of Section 29 Township 11 South, Range 65 West of 
the 6th Principal Meridian in El Paso County, Colorado.  The site is located approximately 7 miles 
east of the town of Monument, southeast of the intersection of Hodgen Road and Black Forest 
Road, in El Paso County, Colorado.  The location of the site is as shown on the Vicinity Map, 
Figure 1. 
 
The topography of the site is gradually sloping to the northeast for Lots 1 through 3 and gradually 
sloping to the west on Tract A. A minor drainage swale is located in the northeastern portion of 
the property on Lot 2. Water was not observed in the drainage at the time of this investigation.  
The site boundaries are indicated on the USGS Map, Figure 2. Previous land uses have included 
undeveloped agricultural and rural residential. The site contains field grasses, weeds, and 
ponderosa pines. The existing house with a water well and septic system located on Lot 1, will 
remain. Site photographs were taken and site mapping was completed on was September 21 and 
28, 2022. Site photographs are included in appendix A. Test Borings and Test Pits were 
performed on September 28 and 29, 2022. 
 
Total acreage involved in the proposed subdivision is 16.49-acres.  Three rural residential lots are 
proposed as part of the subdivision. The proposed lot sizes range from 4.8-acres to 5.0-acres. 
The existing house and barns located on Lot 1 will remain. The new lots will be serviced by 
individual wells and on-site wastewater treatment systems.  The Site Plan is presented in Figure 
3.  
 
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 expansive soils, potentially seasonal shallow groundwater.  
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Based on the proposed development plan, it appears that these areas will have minor impacts 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. 
 
SCOPE OF THE REPORT 

A general geologic analysis utilizing published geologic data.  Detailed site-specific mapping will 
be conducted to obtain general information in respect to major geographic and geologic features, 
geologic descriptions and their effects on the development of the property. 
 

FIELD INVESTIGATION 

Our field investigation consisted of the preparation of a geologic map of bedrock features and 

significant surficial deposits. The Natural Resource Conservation Service (NRCS), previously 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 aerial photo 

reconnaissance and interpretation.  The same mapping procedures have also been utilized to 

produce the Geology/Engineering Geology Map which identified pertinent geologic conditions 

affecting development.  The field mapping was performed by personnel of Entech Engineering, 

Inc. on April 22, 2021. 

 

Two test borings were drilled, and two test pits were excavated on the site to determine general 

suitability of the soil characteristics for residential construction. The locations of the test 

borings/pits are indicated on the Site Plan/Test Boring Location Map, Figure 3.  The Test Boring 

and Test Pit Logs are 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 included grain-size analysis, ASTM D-422.  Results 

of the laboratory testing are included in Appendix C.   

 

SOIL AND GEOLOGIC CONDITIONS 

Soil Survey 

The Natural Resource Conservation Service (NRCS) (Reference 1, Figure 4), previously the Soil 
Conservation Service (Reference 2) has mapped one soil type on the site. Complete descriptions 
of the soil type are presented in Appendix D.  In general, the soils consist of sandy loam to loam.  
The soils are described as follows: 
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Type 
15 

Description 
Brussett Loam, 3 – 5% Slopes 

68 Peyton-Pring Complex, 3 – 8% Slopes 
 
The soils have been described to have rapid permeabilities. The soils are described as well suited 
for use as home sites. Possible hazards with soils erosion are present on the site. The erosion 
potential can be controlled with vegetation. The soils have been described to have moderate 
erosion hazards (Reference 2). 
 
Soils 

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 slightly silty to silty sand (SM-SW, SM). The sand soils were encountered in all of 
the test borings at depths ranging from the existing surface grade to 3 feet, and extending to a 
depth of 12 feet in Test Boring No. 1 or to the termination of Test Boring Nos. 2 and 3 (20 feet). 
These soils were encountered at medium dense to dense states and at dry to moist conditions. 
Samples tested had approximately 8 percent of the soil size particles passing the No. 200 Sieve.  
Atterberg Limits Testing resulted in a liquid limit of 19 and a plastic index of 2.  
 
Soil Type 2 is a sandy clay to very sandy clay (CL). The clay soils were encountered in Test 
Boring No. 3, and in Test Pit Nos. 1 and 2. The clays were encountered at the existing ground 
surface and extended to depths of 3 feet bgs in Test Boring No. 3, and to the termination of the 
test pits (6 to 8 feet). The clay was encountered at firm to stiff consistencies and dry to moist 
conditions. The samples tested had 57 to 77 percent of the soil size particles passing the No. 200 
sieve. Expansion pressure of 580 psf was determined by laboratory tests on samples of the clay 
soils.  This magnitude of expansion is in the low expansion range. 
 
Soil Type 3 is a silty sandstone (SM). The sandstone was encountered in Test Boring No. 1 at an 
approximate depth of 12 feet bgs and extended to the termination of the boring (20 feet). The 
sandstone was encountered at dense states and moist conditions. The sandstone had 
approximately 60 percent of the soil sized particles passing the No. 200 sieve. Atterberg Limits 
Testing resulted in liquid limit of no value and plastic indexes of non-plastic. Expansive claystone 
and siltstone is commonly interbedded in the Dawson Formation in the area. 
 
Groundwater 

Groundwater was not encountered in the test borings which were drilled to depths of 20 feet, or 
in the test pits which were excavated to depths of 6 to 8 feet. Groundwater is not anticipated to 
affect shallow foundations on the majority of the site. An area in the northern portion of Lot 2 has 
been identified as a potentially seasonal shallow groundwater area, and is discussed further later 
in this report. Fluctuations in groundwater conditions may occur due to variations in rainfall or 
other factors not readily apparent at this time.  Isolated sand layers within the soil profile can carry 
water in the subsurface.  Contractors should be cognizant of the potential for the occurrence of 
subsurface water features during construction. 
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Geology 

Approximately 12 miles west of the site is a major structural feature known as the Rampart Range 
Fault. This fault marks the boundary between the Great Plains Physiographic Province and the 
Southern Rocky Mountain Province.  The site exists within a large structural feature known as the 
Denver Basin.  Bedrock in the area is typically gently dipping in a northerly direction (Reference 
3).  The bedrock underlying the site consists of the Dawson Formation of Tertiary to Cretaceous 
Age.  The Dawson Formation typically consists of coarse-grained arkosic sandstone with 
interbedded layers of claystone or siltstone.   
 
The geology of the site was evaluated using the Geologic Map of the Black Forest Quadrangle, 
by Thorson in 2003, (Reference 4, Figure 5).  The Geology Map 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 Holocene Age: These are man-made fill deposits associated with a 

small embankment in the western portion of Lot 1. 
 
Qc/Tkd  Colluvium of Quaternary Age overlying Dawson Formation of Tertiary to 

Cretaceous Age: The materials consist of colluvial or residual soils overlying the 
bedrock materials on-site. The colluvial soils were deposited by the action of 
sheetwash and gravity. The residual soils were derived from the in-situ weathering of 
the bedrock on site. These materials typically consist of silty to clayey sand with 
potential areas of sandy clays. The bedrock consists of the Dawson Formation. The 
Dawson Formation typically consists of coarse-grained, arkosic sandstone with 
interbedded lenses of fine-grained sandstone, siltstone and claystone. 

 
The soils listed above were mapped from site-specific mapping, the Geologic Map of the Black 
Forest Quadrangle distributed by the Colorado Geologic Survey in 2003 (Reference 4, Figure 5), 
the Geologic Map of the Colorado Springs-Castle Rock Area, distributed by the US Geological 
Survey in 1979 (Reference 5), and the Geologic Map of the Pueblo 1° x 2° Quadrangle, distributed 
by the US Geological Survey in 1978 (Reference 6). The test borings and test pits logs used in 
evaluating the site and are included in Appendix B. The Geology Map prepared for the site is 
presented in Figure 6. 
 
Drainage Areas  

A minor drainage areas exist in the northeastern portion of the site on proposed Lot 2.  No water 
was observed flowing in the drainage, however, this area has the potential for seasonal shallow 
groundwater.  This area is indicated in the Geology/Engineering Geology Map (Figure 6) and are 
discussed below. Due to the size of the proposed lot this area can be avoided or redirected around 
proposed structures or proposed soil treatment areas. The site does not lie within any floodplain 
zones according to the FEMA Map No. 08041CO305G dated December 7, 2018 (Figure 7, 
Reference 7). Exact locations of floodplain and specific drainage studies are beyond the scope of 
this report.  
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ON-SITE WASTEWATER TREATMENT 

The Natural Resource Conservation Service (Reference 1), previously the Soil Conservation 
Service (Reference 2) has been mapped with three soil descriptions.  The Soil Survey Map 
(Reference 1) 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 existing 
septic system located on Lot 1 will remain. Observations of the leach field area indicated that the 
system is operating properly. Records for the existing septic system located on Lot 1 are included 
in Appendix E. The system for the existing home is a conventional infiltration trench system in 
series. 
 
Soils encountered in the tactile test pits consisted of sandy clay. The limiting layers encountered 
in the test pits are the sandy clay, which corresponds with USDA Soil Type 4, with a LTAR value 
of 0.20 gallons per day per square foot.  Bedrock or signs of groundwater were not encountered 
in the test pits. Absorption fields must be installed a minimum of 4 feet above groundwater, 
bedrock, or confining layers.  Should groundwater or bedrock be encountered within 6 feet of the 
surface, designed systems will be required.  Designed systems are anticipated on the lots due to 
the restrictive clay soils.  Areas where conventional systems can be utilized may be determined 
with additional testing.  Testing will be required on each lot to determine the site characteristics 
prior to construction. 
 
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 designed systems are 
anticipated for the majority of the lots, depending on soils encountered.  The Septic Suitability 
Map is presented in Figure 8. Potential house locations, water wells, and two septic sites for the 
new lots are indicated on Figure 8. 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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CLOSURE 
 
This report has been prepared for Doug Hill, 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. 
 
Respectfully Submitted, 
 
ENTECH ENGINEERING, INC.  Reviewed by: 
 
 
 
 
Logan L. Langford, P.G.  
Senior Geologist  
 
 
 
 
      Joseph C. Goode, Jr., P.E. 
    President 
 
LLL 
 

Encl. 
 

Entech Job No. 221947 
AAprojects/2022/221947 wws 
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CLIENT DOUG HILL

PROJECT ALPACA HTS. & BLACK FOREST

JOB NO. 221947

SOIL         

TYPE

TEST    

BORING/ 

TEST 

PIT NO.

DEPTH  

(FT)

WATER 

(%)

DRY 

DENSITY 

(PCF)

PASSING

NO. 200 SIEVE

(%)

LIQUID 

LIMIT

(%)

PLASTIC

INDEX

(%)

SULFATE 

(WT %)

FHA 

SWELL

(PSF)

SWELL/

CONSOL

(%)

UNIFIED 

CLASSIFICATION SOIL DESCRIPTION

1 TB-2 5 7.8 NV NP SM-SW SAND, SLIGHTLY SILTY

2 TB-3 2-3 57.2 580 CL CLAY, VERY SANDY

2 TP-1 2 77.4 CL CLAY, SANDY

2 TP2 4 67.6 CL CLAY, SANDY

3 TB-1 15 29.8 NV NP SM SANDSTONE, SILTY

TABLE 1

SUMMARY OF LABORATORY TEST RESULTS



 

 

 

Table 2:  Summary Test Boring Results 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Test Boring 

No. 

Depth to  

Bedrock (ft.) 

Depth to 

Groundwater (ft.) 

1 12 >20 

2 >20 >20 

3 >20 >20 



 

 
 
 

 

 

Table 3:  Summary Test Pit Results 

 
 
 
 
 
 
 
 

 *- Conditions that will require an engineered OWTS 
  
 

Test Pit 

No. 

Depth to  

Bedrock (ft.) 

Depth to 

Groundwater (ft.) 

USDA  

Soil Type 

LTAR  

Value 

1 >8 >8 4* 0.20* 

2 >6 >6 4* 0.20* 
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APPENDIX B: Test Boring & Test Pit Logs  
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APPENDIX C:  Laboratory Test Results 

 

 

  













 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D:  Soil Survey Descriptions 
  











 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E:  El Paso County Health Department Septic Records 
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