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1.0 SUMMARY

Project Location

The project lies in a portion of the SE¥% of Section 22, Township 11 South, Range 66 West of
the 6" Principal Meridian in EI Paso County, Colorado. The site is located approximately 4%
miles southeast of Monument, Colorado.

Project Description

Total acreage involved in the project is approximately 25.16 acres. The proposed development
consists of the replatting of Lots 1-3 Dancing Wolf Estates and Lots 1-2 Dancing Wolf Estates
I, into two residential/community commercial lots (Lots 1 and 2, Filing No. 4) and six single-
family rural residential lots (Lots 3-8, Filing No. 4). Existing houses are located on Lot 2 of
Dancing Wolf Estates and Lots 1 and 2 of Dancing Wolf Estates Ill. The existing houses will
remain. The new lots will utilize individual wells and on-site wastewater treatment systems.

Scope of Report

This report presents the results of our geologic evaluation, treatment of engineering geologic
hazard study and wastewater study for individual on-site wastewater 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 and seasonal
shallow groundwater areas. Based on the proposed development plan, it appears that these
areas will have some 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.
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2.0 GENERAL SITE CONDITIONS AND PROJECT DESCRIPTION

The site is located in a portion of the SE% of Section 22, Township 11 South, Range 66 West of
the 6" Principal Meridian in El Paso County, Colorado. The site is located approximately 4%
miles southeast of Monument, Colorado, northeast of Hodgen Road and Highway 83. The
location of the site is as shown on the Vicinity Map, Figure 1.

The topography of the site is gradually to moderately sloping generally to the northeast and
northwest along a drainage that bisects the site. The drainage is a Tributary of West Cherry
Creek that flows in a northerly direction through the central portion of the site. 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 grazing and pasture land and a
rural residential development. The site contains primarily field grasses and weeds with areas of
ponderosa pines in the northeastern portion of the site. Several existing houses are located in
the Dancing Wolf Estates Subdivision. Filing 4 of the subdivision consists of three lots that have
existing houses and five undeveloped lots. Site photographs, taken December 27, 2018, are
included in Appendix A.

Total acreage involved in the proposed development is approximately 25.16 acres. Two
residential/community commercial lots (Lots 1 and 2, Filing No. 4) and six single-family rural
residential lots (Lots 3-8, Filing No. 4) are proposed as part of the replat. Three with existing
houses and five undeveloped lots. The proposed lots are approximately 2.5 to 2.8 acres each.
The lots will be serviced by individual wells and on-site wastewater treatment systems. The Site
Plan as currently platted is presented in Figure 3. The proposed Site Plan as replatted is
presented in Figure 4.

3.0 SCOPE OF THE REPORT

The scope of the report will include the following:

* 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.

Soll, Geology, Geolegic Hazard & Wastewater
Dancing Wolf Estates Subdivision Fil No 4

NE of Hodgen Road and Highway 83

El Paso County, Colorado

Job No. 182043

o



Entech Engineering, Inc.

¢ The site will be evaluated for individual on-site wastewater treatment systems in accordance
with El Paso Land Development Code.

4.0 FIELD INVESTIGATION

Our field investigation consisted of the preparation of a geologic map of any 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 air 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 December 27, 2018.

Two (2) test pits were performed on the site to determine general suitability of the site for the
use of on-site wastewater treatment systems. The locations of the test pits are indicated on the
Site Plan/Test Pit Location Maps, Figures 3 and 4. The 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, and
Atterberg Limits, ASTM D-4318. Results of the laboratory testing are included in Appendix C. A
Summary of Laboratory Test Results is presented in Table 1.

Portions of the site were previously investigated by others. Test Boring Logs and Laboratory
Testing results from previous investigations were also used in evaluating the site and are
included in Appendix D.
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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
along the Palmer Divide. Approximately 8 miles to the west is a major structural feature known
as the Rampart Range Fault. This fauit marks the boundary between the Great Plains
Physiographic Province and the Southern Rocky Mountain Province. The site exists within the
southeastern edge of a large structural feature known as the Denver Basin, Bedrock in the area
tends to be very gently dipping in a northwesterly direction (Reference 1). 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 residuai soils, man-made, and alluvial soils of the Quaternary
Age. The residual soils are produced by the in-situ action of weathering of the bedrock on site.
The alluvial soils were deposited by water in the major drainage on site and as stream terrace
deposits. Man-made soils exist as earthen dams and roadway embankments on the site. The
site’s stratigraphy will be discussed in more detail in Section 5.3.

5.2 Soil Conservation Survey

The Natural Resource Conservation Service (Reference 2), previously the Soil Conservation
Service (Reference 3) has mapped three soil types on the site (Figure 5). In general, they vary
from sandy loam to loamy sands. The soils are described as follows:

Type Description
21 _ Cruckton Sandy Loam, 1-9% slopes
26 Elbeth Sandy Loam, 8-15% slopes
92 Tomah-Crowfoot Loamy Sands, 3-8% slopes

Complete descriptions of each soil type are presented in Appendix E. The soils have generally
been described to typically have moderate to moderately rapid permeabilities. Roads may need
to be designed to minimize frost-heave potential. Moderate shrink-swell potential in the subsoil
has been described for Soil Type 26. 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 slight to moderate erosion hazards (Reference 3).
4 e i e o
NE of Hodgen Road and Highway 83

El Paso County, Colorado
Job No. 182043



Entech Engineering, Inc.

5.3 Site Stratigraphy

The Monument Quadrangle Geology Map showing the site is presented in Figure 6 (Reference

4). The Geology Map prepared for the site is presented in Figure 7. Four mappable units were

identified on this site which are described as follows;

Qal

Qaf

QTa

Tkd

Recent Alluvium of Holocene Age: These are recent deposits that have been
deposited along the drainage that exists on-site. These materials typically consist of
silty to clayey sands and sandy clays. Some of these alluviums contain highly
organic soils.

Recent Artificial Fill of Holocene Age: These are man-made fill deposits
associated with earthen dams and roadway embankments on-site.

Alluvium of Palmer Divide of Pleistocene to Tertiary Age: These materials
consist of water-deposited stream terrace deposits. They typically consist of silty to
clayey sands with gravelly lenses and may contain areas of pebble and cobble
lenses.

Dawson Formation of Tertiary to Cretaceous Age: The Dawson Formation
typically consists of arkosic sandstone with interbedded fine-grained sandstone,
siltstone and claystone. Overlying this formation is a variable layer of residual soil.
The residual soils were derived from the in-situ weathering of the bedrock materials
on-site. These soils consisted of silty to clayey sands, sandy clays and sandy silts.

The soils listed above were mapped from site-specific mapping, the Geologic Map of the

Monument Quadrangle distributed by the Colorado Geological Survey in 2003 (Reference 4),

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 Denver 1° x 2° Quadrangle,

distributed by the US Geological Survey in 1981 (Reference 6). The Test Pits were also used in

evaluating the site and are inciuded in Appendix B. The Geology Map prepared for the site is

presented in Figure 7.
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5.4 Soil Conditions

The soils encountered in the Test Pits can be grouped into two general soil types. The test pit
soils were classified using the Unified Soil Classification System (USCS). The test pit soils were
also classified using the USDA Texture Soil Classification. The soils encountered in the Test
Pits consisted of silty sand (SM), very sandy clay-silt (CL-ML) and sandy clay (CL).

Soil Type 1 is a silty sand (SM). This material was encountered Test Pit No. 2. The sand was
encountered at the existing surface and extended to the termination of the test pit (8 feet).
These soils were encountered at moderate to low densities and moist conditions. Samples
tested had 13 percent of the soil sized particles passing the No. 200 Sieve. Atterberg Limits
Testing resulted in the silty sand being non-plastic.

Soil Type 2 is very sandy clay-silt and sandy clay (CL-ML, CL). This material was encountered
in Test Pit No. 1. The clay was encountered at the existing surface grade and extended to the
termination of the test pit (8 feet). The clay was encountered at firm consistencies and dry to
moist conditions. Samples tested had 57 to 69 percent of the soil sized particles passing the
No. 200 sieve. Atterberg limits testing resulted in liquid limits of 21 and 27 and plastic indexes of
7 and 12. FHA Swell Testing on a sample of clay resulted in an expansion pressure of 670 psf,
which is in the low expansion range.

The Test Pit Logs Logs are presented in Appendix B. Laboratory Test Results are presented in
Appendix C. A Summary of Laboratory Test Results is presented in Table 1,

5.5 Groundwater

Groundwater was not encountered in the test pits which were excavated to 8 feet. Areas of
seasonal and potentially seasonal shallow groundwater have been mapped in low-lying areas
and in the drainage on-site. 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.

It should be noted that in the sandy materials on site, some groundwater conditions might be
encountered due to the variability in the soil profile. Isolated sand and gravel layers within the
soils, sometimes only a few feet in thickness and width, can carry water in the subsurface.

Groundwater may also flow on top of the underlying bedrock. Builders and planners should be
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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,.

6.0 ENGINEERING GEOLOGY - IDENTIFICATION AND MITIGATION
OF GEOLOGIC HAZARDS

As mentioned previously, detailed mapping has been performed on this site to produce an
Geology/Engineering Geology Map (Figure 7). This map shows the location of various geologic
conditions of which the developers should be cognizant during the planning, design and
construction stages of the project. These hazards and the recommended mitigation techniques
are as follows:

Actificial Fill
These are man-made fill deposits associated with roadway embankments and the earthen dam
on-site.

Mitigation: The earthen dam and roadway embankments will be avoided by the development.
Should any uncontrolled fill be encountered beneath foundations, removal and recompaction at
95% of its maximum Modified Proctor Dry Density, ASTM D-1557 will be required.

Expansive Soils

Expansive soils were encountered in the test pits excavated on-site. Additionally, expansive
soils were encountered in some of the test borings drilled by others (Appendix D). Expansive
clay soils and claystone commonly encountered within the Dawson Formation and the overlying
residual soils. These occurrences are typically sporadic; therefore, none have been indicated
on the maps. These expansive, if encountered beneath foundations, can cause differential
movement in the structure foundation. These occurrences should be identified and mitigated on
an individual lot basis.

Mitigation: Should expansive soils be encountered beneath the foundation, mitigation will be
necessary. Mitigation of expansive soils will require special foundation design. Overexcavation
and replacement with non-expansive soils at a minimum of 95% of its maximum Modified
Proctor Dry Density, ASTM D-1557 is a suitable mitigation, which is common in the area.
Another alternative in areas of highly expansive soils is the use of drilled pier foundation
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systems. Typical minimum pier depths are on the order of 25 feet or more and require
penetration into the bedrock material a minimum of 4 to 6 feet, depending upon building loads.
Floor slabs on expansive soils should be expected to experience movement. Qverexcavation
and replacement has been successful in minimizing slab movements. The use of structural
floors should be considered for basement construction on highly expansive clays. Final
recommendations should be determined after additionat investigation of each building site.

Floodplain and Seasonal Shallow Groundwater Area

The site is not mapped within any floodplains according to the FEMA Map No. 08041C0285G,
dated December 7, 2018 (Figure 8, Reference 7). Areas of potentially seasonal shallow and
seasonal shallow groundwater were observed across the site. In these areas, we would
anticipate the potential for periodically high subsurface moisture conditions and frost heave
potential. These areas lie within low-lying areas and along the drainage in the central portion of
the site. Water was not observed in any of the drainages or the pond at the time of our site
investigation. These areas can likely be avoided or properly mitigated by development. The
potential exists for high groundwater levels during high moisture periods and should structures
encroach on these areas the following precautions should be followed.

Mitigation: Foundations must have a minimum 30-inch depth for frost protection. In areas where
high subsurface moisture conditions are anticipated periodically, subsurface perimeter drains
are recommended to help prevent the intrusion of water into areas below grade. Typical drain
details are presented in Figure 9. Any grading in these areas should be done to direct surface
flow around construction to avoid areas of ponded water. All organic material would be
completely removed prior to any fill placement. Specific drainage studies are beyond the scope
of this report.

6.1 Relevance of Geologic Conditions to Land Use Planning

As mentioned, we understand that the development will be rural residential. It is our opinion
that the existing geologic and engineering geologic conditions will impose some minor
constraints on the proposed development and construction. The most significant problems
affecting development will be those associated with the drainages on site that can be avoided or
properly mitigated during site grading. Other hazards on site may be satisfactorily mitigated
through proper engineering design and construction practices.
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The upper materials are typically at medium dense states and firm consistencies. The granular
soils encountered in the upper soil profiles of the test pits should provide good support for
foundations. Expansive soils although sporadic were encountered. Expansive clay soils, clayey
sandstone and claystone are common in the Dawson Formation, and may require mitigation.
Foundations anticipated for the site are standard spread footings possibly in conjunction with
overexcavation in areas of expansive soils or loose soils. Areas containing arkosic sandstone
will have high allowable bearing conditions. Difficult excavation should be anticipated in areas
of shallow bedrock. Expansive layers may also be encountered in the soil and bedrock on this
site. Areas of expansive soils encountered on site are sporadic; therefore, none have been
indicated on the maps. Expansive soils, if encountered, will require special foundation design
and/or overexcavation. These soils will not prohibit development.

Areas of seasonal shallow groundwater and potentially seasonal shallow groundwater were
encountered on site. A pond area and earthen dam are located in the northeastern portion of
the site. Water was not observed in the pond area or drainages on-site. Due to the size of the
lots and the proposed development, these areas can be avoided by construction. Structures
should not block drainages. Septic fields should not be located in these areas due to the
potential for periodic high groundwater conditions.

In summary, development of the site can be achieved if the items mentioned above are
mitigated. These items can be mitigated through proper design and construction or through
avoidance. Investigation on each lot is recommended prior to construction.

7.0 ON-SITE WASTEWATER TREATMENT

The site was evaluated for individual on-site wastewater treatment systems in accordance with
El Paso Land Development Code. Two (2) test pits were excavated on the site. The
approximate locations of the test pits are indicated on Figures 3 and 4, on the
Geology/Engineering Geology Map, Figure 7, and on the Septic Suitability Maps, Figure 10. A
table showing the results of the test pits is presented in Table 2.

Several structures with septic fields and wells currently exist on the site. Available El Paso
County Health Department records for existing septic system located in Filing 4 are included in

Appendix F. These records indicate the existing fields have been installed.
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The Natural Resource Conservation Service (Reference 2), previously the Soil Conservation
Service (Reference 3) has been mapped with three soil descriptions. The Soil Survey Map
(Reference 2) is presented in Figure 5, and the Soil Survey Descriptions are presented in
Appendix E. The soils are described as having moderate to moderately rapid percolation rates.

Soils encountered in the tactile test pits consisted of silty to sandy clay and gravelly sandy loam.
The limiting layers encountered in the test pits are the silty and sandy clay, and sandy loam,
which corresponds to an LTAR values of 0.20 to 0.50 gallons per day per square foot. Bedrock
or signs of groundwater were not encountered in the test pits. Absorption fields must be
maintained a minimum of 4 feet above groundwater or bedrock, or confining layer. Should
groundwater or bedrock be encountered within 6 feet of the surface, designed systems will be
required.

In summary, it is our opinion the site is suitable for individual and commercial 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 may be required for the lots. Septic Suitability Map
is presented in Figure 10. 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.

8.0 ECONOMIC MINERAL RESOURCES

Some of the sandy materials on-site could be considered a low-grade sand resource.
According to the E/ Paso County Aggregate Resource Evaluation Map (Reference 8), portions
of the area are mapped with steam terrace deposits. According to the Atlas of Sand, Grave!
and Quarry Aggregate Resources, Colorado Front Range Counties distributed by the Colorado
Geological Survey (Reference 9), areas of the site are not mapped with any resources.
According to the Evaluation of Mineral and Mineral Fuel Potential {Reference 10), the area of
the site has been mapped as “Good" for industrial minerals. However, considering the silty to
clayey nature of much of these materials and abundance of similar materials through the region
i O ancing Wolf Estates Subdision Fi No 4
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and the close proximity to developed land, they would be considered to have little significance
as an econormic resource.

According to the Evaluation of Mineral and Mineral Fuel Potential of El Paso County State
Mineral Lands (Reference 10), the site is mapped within the Denver Basin Coal Region.
However, the area of the site has been mapped as “Poor” for coal resources. No active or
inactive mines have been mapped in the area of the site. No metallic mineral resources have
been mapped on the site (Reference 10).

The site has been mapped as “Fair” for oil and gas resources (Reference 10). No oil or gas
fields have been discovered in the area of the site. The sedimentary rocks in the area may lack
the geologic structure for trapping oil or gas; therefore, it may not be considered a significant
resource. Hydraulic fracturing is a new method that is being used to extract oil and gas from
rocks. It utilizes pressurized fiuid to extract oil and gas from rocks that would not normally be
productive. The area of the site has not been explored to determine if the rocks underlying the
site would be commercially viable utilizing hydraulic fracturing. The practice of hydraulic
fracturing has come under review due to concerns about environmental impacts, health and
safety.

9.0 EROSION CONTROL

The soil types observed on the site are mildly to highly susceptible to wind erosion, and
moderately to highly susceptible to water erosion. A minor wind erosion and dust problem may
be created for a short time during and immediately after construction. Should the problem be
considered severe enough during this time, watering of the cut areas or the use of chemical
palliative may be required to control dust. However, once construction has been completed and
vegetation re-established, the potential for wind erosion should be considerably reduced.

With regard to water erosion, loosely compacted soils will be the most susceptible to water
erosion, residually weathered soils and weathered bedrock materials become increasingly less
susceptible to water erosion. For the typical soils observed on site, allowable velocities or
unvegetated and unlined earth channels would be on the order of 3 to 4 feet/second, depending
upon the sediment load carried by the water. Permissible velocities may be increased through
the use of vegetation to something on the order of 4 to 7 feet/second, depending upon the type
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of vegetation established. Should the anticipated velocities exceed these values, some form of
channel lining material may be required to reduce erosion potential. These might consist of
some of the synthetic channel lining materials on the market or conventional riprap. In cases
where ditch-lining materials are still insufficient to control erosion, small check dams or sediment
traps may be required. The check dams will serve to reduce flow velocities, as well as provide
small traps for containing sediment. The determination of the amount, location and placement
of ditch linings, check dams and of the special erosion control features should be performed by
or in conjunction with the drainage engineer who is more familiar with the flow quantities and
velocities.

Cut and fill slope areas will be subjected primarily to sheetwash and rill erosion. Unchecked rill
erosion can eventually lead to concentrated flows of water and gully erosion. The best means
to combat this type of erosion is, where possible, the adequate re-vegetation of cut and fill
slopes. Cut and fill slopes having gradients more than three (3) horizontal to one (1) vertical
become increasingly more difficult to revegetate successfully. Therefore, recommendations
pertaining to the vegetation of the cut and fill slopes may require input from a qualified
landscape architect and/or the Soil Conservation Service.

10.0 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 are 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.
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This report has been prepared for David and Alyce McElhoes, 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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Entech Engineering, Inc.

10.
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Table 2: Summary Tactile Test Pit Results

Test USDA Saoil LTAR Depth Depth to
Pit Type Value to Seasonally
No. Bedrock (ft.) Occurring
Groundwater (ft.)
1 2A 0.50 N/A N/A
2 4* 0.20* N/A N/A

*- Conditions that will require an engineered OWTS
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APPENDIX A: Site Photographs
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Looking northeast
from the southwestern
portion of the site.

Decembar 27, 2018
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Looking east from the
southwestern portion
of the site.

December 27, 2018
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Looking west from the
northern portion of the
site.

December 27, 2018
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Looking southwest
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APPENDIX B: Test Pit Logs
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APPENDIX C: Laboratory Test Results



TESTRPITNO. 2 UNIFIED CLASSIFICATION  SM TESTBY BL
DEPTH(ft) 2-3 AASHTO CLASSIFICATION JOB NO. 182043
CLIENT DAVID & ALYCE MCELHOES
. PROJECT DANCING WOLF ESTATES
Sieve Analysis
Grain Size Distribution
e e
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2 70% — \\\
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g 50% _ e #10
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4 83.1% Swell
10 53.7% Moisture at start
20 36.5% Moisture at finish
40 28.7% Moisture increase
100 18.0% Initial dry density (pcf)
200 13.1% Swell (psf)
r
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TEST PIT NO. 2 UNIFIED CLASSIFICATION SM TESTBY BL
DEPTH(ft) 5-6 AASHTO CLASSIFICATION JOB NO. 182043
CLIENT DAVID & ALYCE MCELHQES
PROJECT DANCING WOLF ESTATES
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Grain Size Distribution
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505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80807

TEST PIT NO. 1 UNIFIED CLASSIFICATION  CL-ML TESTBY BL
DEPTH(ft) 2-3 AASHTO CLASSIFICATION JOB NO. 182043
CLIENT DAVID & ALYCE MCELHOES
PROJECT DANCING WOLF ESTATES
Sieve Analysis
Grain Size Distribution
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10 99 4% Moisture at start
20 97.7% Moisture at finish
40 93.7% Moisture increase
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200 56.5% Swell (psf)
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TEST PIT NO. 1 UNIFIED CLASSIFICATION  CL TEST BY BL
DEPTH(it) 5-6 AASHTO CLASSIFICATION JOB ND, 182043
CLIENT DAVID & ALYCE MCELHOES
PROJECT DANCING WOLF ESTATES
Sieve Analysis
Grain Size Distribution
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1/ n
3/ n
4 100.0% Swell
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20 95.2% Moisture at finish 21.6%
40 92.6% Moisture increase 10.8%
100 85.7% Initial dry density (pcf) 98
200 69.1% Swell (psf) 670
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APPENDIX D: Test Boring Logs and Testing Resuits

from Previous Investigations
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AN FRONT RANGE GEOTECHNICAL INC.
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DIAMETER OF PARTICLE IN MILLIMETERS
SAND GRAVEL
CLAYTO SILT FINE ]| MEDIUM JCOARSE] _FINE | COARSE e —
CLASSIFICATION SM NOTES: 4.5 % Moisture content
GRAVEL 6.4 w5 LL = Could Not Be Determined
SAND 69.5 g L = Non-Plastic
FINES _24.1 %
sAMPLE# 1 Hotes_TH-1 pepii_5_peer
24 HR. THR. TIME READINGS [ U. S, STANDARD SERIES [ CLEAR SQUARE OPENINGS
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DIAMETER OF PARTICLE IN MILLIMETERS
GAND GRAVEL
LAY JOSILT FINE | MEDIUM | COA 5E| FINE__ | COARSE | COBBLES
CLASSIFICATION __CL/ML NOTES: 9.1 % Moisture content
0.0 % LL = 24.9 %
GRAVEL ——L —_—
sanp 371 % PL = 20.5 %
FiNes 62.8 % Pl = _4.45%
SAMPLE# 1 HOLE# TH-2 DEPTH 5 FEET Job #: 11473 By: KO 05/30/2003
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APPENDIX E: Soil Survey Descriptions



Map Unit Description: Cruckton sandy loam, 1 to 9 percent slopes---El Paso County Area,
Calorado

El Paso County Area, Colorado

21—Cruckton sandy loam, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 367s
Elevation: 7,200 to 7,600 feet
Mean annual precipitation: 16 o 18 inches
Mean annual air temperalure: 42 to 46 degrees F
Frost-free period: 110 to 120 days
Farmland classification: Not prime farmland

Map Unit Composition
Crucidon and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Cruckton

Setting
Landform: Hills, fiats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Alluvium derived from arkose

Typical profile
A -01to 11 inches: sandy loam
Bt - 11 to 28 inches: sandy loam
C - 28 to 60 inches: loamy coarse sand

Properties and qualities
Siope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.60 to 2.00 in‘hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonimigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216C0O)
Hydric soil rating: No

usDA  Natural Resources Web Soll Survey 1/14/2019
=== Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Cruckton sandy loam, 1 o 9 percent slopes-—-El Paso County Area,

Colorado
Minor Components
Other soils

Percent of map unit:
Hydric soil rating: No

Data Source Information

Soil Survey Area: El Paso County Area, Colorado

Survey Area Data: Version 16, Sep 10, 2018

us| Natural Resources Web Soll Survey 11412018

Conservation Service National Cooparative Soil Survey Page 2 of 2



Map Unit Description: Elbeth sandy loam, 8 to 15 percent slopes-—-El Paso County Area,
Colorado

El Paso County Area, Colorado

26—Elbeth sandy loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 367y
Elevation: 7,300 ta 7,600 feet
Farmiand classification: Not prime farmland

Map Unit Composition
Elbeth and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Elbeth

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slops shape: Linear
Across-slape shape: Linear
Parent material: Alluvium derived from arkose

Typical profile
A - 0to 3 inches: sandy loam
E - 3to 23 inches: loamy sand
Bt - 23 to 68 inches: sandy clay loam
C - 68to 74 inches: sandy clay loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than B0 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit waler (Ksat):
Moderately high (0.20 to 0.60 in/hr)
Depth to waler table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.1 inches)

Interprative groups
Land capability classification (irmigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydrie soil rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

usDA  Natural Resources Web Soll Survey 1/14/2019
==  Consarvation Service National Cooperative Soil Survey Page 1of2



Map Unit Description: Elbeth sandy loam, 8 to 15 percent slopes—E| Paso County Area,
Colorado

Pleasant
Percent of map unit;
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survay Area: El Paso County Area, Colorado
Survey Area Data: Version 16, Sep 10, 2018

us% Natural Resources Wab Soll Survey 11472018
Conservation Service National Cooperative Soll Survey Page 2of2



Map Unit Description: Tomah-Crowfoot loamy sands, 3 to 8 percent slopes—E| Paso County
Area, Colorado

El Paso County Area, Colorado

92—Tomah-Crowfoot loamy sands, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 36b9
Elevation: 7,300 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Tomah and similar soils: 50 percent
Crowfoot and similar soils: 30 percent
Eslimates are based on observalions, descriptions, and lransects of
the mapunit.

Description of Tomah

Setting
Landform: Alluvial fans, hills
Landform position (three-dimensional); Side slope, crest
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from arkose and/or residuum
weathered from arkose

Typical profile
A - 0to 10 inches: loamy sand
E - 10to 22 inches: coarse sand
C - 48 to 60 inches: coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high {0.60 to 2.00 in/hr)
Depth to waler table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capabilily classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R0O49BY216CO)
Hydric soil rating: No

Deascription of Crowfoot

Setting
Landform: Alluvial fans, hills

LS| Natural Resources Web Soil Survey 1/14/2019
Conservation Service National Cooparative Soil Survey Page 1 0of 2



Map Unit Description: Tomah-Crowfoot loamy sands, 3 to 8 percent slopes—E| Paso County
Area, Colorado

Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Alluvium

Typical profile
A - 0to 12 inches: loamy sand
E - 12 to 23 inches: sand
Bt - 23 to 36 inches: sandy clay loam
C - 36 to 60 inches: coarse sand

Properties and qualities
Siope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacily of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low {about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216C0O)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 16, Sep 10, 2018

Lis| Natural Resources Web Soil Survey 111412019
Conservation Sarvice National Cooperative Soil Survey Page 2 of 2



APPENDIX F: El Paso County Health Department
Septic Records
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{2 P A=

] 2% . ] ‘-4 g : 5 §
EL PASO COUNTY DEPARTMENT OF HEALTH AND ENVIRONMENT Pemmit#_ownocop Sivo
INDIVIDUAL SEWAGE DISPO%L SYSTEM INSPECTION FORM Date_ Awgus7 4, 100y

612 200 303b

APPROVED: Yes_ v No____ Environmental Health Specialist: __ Brad LJ)dllace
Address tétos Oﬂn@y{ Wolk Uaz' Owner, Alya. Mgﬂu.g
" r-1] b d .

"’ #Bodrooms & Commercial|_? System Installer__ T i< ExcavaTing
Commercial _{_ oncommercial __comuudionua!edal ﬂ-«-—éﬂ"éuwk-CapadtyGalm 2150 Gallong

DISPOSAL FIELD:

Trench: Depth (Range) Width Total Length Sq.Ft

Bed: Depth(Range) _____ lengh __ ___ Width .FL.

Depth of Rock Under PYC Type of cover on Rock -
HofPAs____ Rings (Pt 1) Rings (P 2) Working Depth #1 #

Size (LxW)#1 7] Total Sq. FL i

Standard Typo_ 13 £ismmzens _ #Chambers Jif Sq.FUChamber_I 5.5 Bed X Trench

. Sq. FUChamber,
Alowed % FL J2" 'j‘l"“-

Reduction —35 % Sq.FLRequired_2,723 Dopth (Range)._ 42—+

Er;qhneeroeslguY GSEnghoednthn

Well instalied at time of seplic system inspection?(3) N Public Water?

*Approval will be revoked I in the future well is found to be within 50 feel of the septic tank and/or 100 feet of the

NOTES:

el Creten Than 128’ To Leath Fretd.

2,250 Gatlons ¢" Sch ‘IQ
l‘;’f&-

SOR=3 5 Pipe



EL PASO COUNTY
DEPARTMENT OF HEALTH AND ENVIRONMENT
301 5 Union Bivd, Colerade Springs, Colorade 719-575-3636

INDIVIDUAL SEWAGE DISPOSAL, SYSTEM PERMIT

OWNERNAME:  ALYCE MCELHOES PERMIT NUMBER: ON000S140
ADDRESS: 16605 DANCING WOLF WAY

DATE PERMITTED:
CITYSTATEZIP:  COLORADO SPRINGS co 80908 E D: 9312003
INSTALLED BY: PHONENUMBER: 7193378124

’l‘hispcmitlsistwdinmdmwidlzs-lo-lmmwsm.mmmﬂsmmpmiﬂﬂﬁmdw:muuumﬁ
twclvc(ll)monlhsﬁnmdateofim:e-whichevefmﬁm-(nlmworkishpmgrm).lfboﬂuhnﬂdhgndmlSDSpumﬁmismdﬁrﬂanmd
oonstrueﬁonhunmmmeneedpimmlheexpintionddeoﬁhcbuﬂdhgpamil.ﬂnl&DSpumitMwﬁenﬁcmﬁmeubehﬂdhgmh.mmnu
revokable if all stated requirements are not met.

ScwugedkpoulmmbehmndbymHPmCmmtyUcmwdSymCmumw&cpmpmyom.

THIS PERMIT DOES NOT DENOTE APPROVAL OF ZONING AND ACREAGE REQUIREMENTS.
@M,,?, O [Blan it
DIRECTOR, EL PASQ COUNTY DEPARTMENT OF HEALTH AND ENVIRONMENT

PERMIT EXPIRATION DATE : 578 -3[67

Expires twelve months from date of issue ENVIRONMENTALIST / PHONE NUMBER®

* NOTE: FOR INSPECTIONS CALL 575-8699 BEFORE 8:30 A.M. OF THE DAY TO HE INSPECTRED.
& BOLIDAYS EXCLUDED
1EAVE THE ENTIRE SEMAGE DISPOSAL SYSTEM UNCOVERED FOR FINAL INSPECTION.

WATERSOURCE: WELL

MINIMUM SEPTIC TANK SIZE : 2.000 _ GALLONS MINIMUM ABSORPTION AREA REQUIRED 2993 SQFT
PLANNING DEPARTMENT - ENUMERATION - FLOOD PLAIN - WASTEWATER -
COMMENTS:

CONSTRUCT THE, LEACH FIELD IN THE PERCOLATION TEST LOCATION (AVOID THE AREA OF PERCOLATION
HOLE #2 IF POSSIBLE). NO PORTION OF THE LEACH FIELD EXCAVATION MAY EXCEED 36 INCHES BELOW
NATIVE GROUND SURFACE. KEEP THE LEACH FIELD AWAY FROM DRAINAGE AREAS AND MAINTAIN ALL
MINIMUM SEPARATIONS. THE LEACH FIELD MUST BE AT LEAST 128 FEET FROM ANY WELL.

T Tieaiih Offico shall sasames ¢ respeusibility In case of fallure or imadequacy ol & scwage-dispessl sysicas, heysad cousulting ia guod fakth with the property
mnwﬂhl’mmblﬁomﬂhnﬂrmumﬂhhbrhmd-ﬁhuﬂw-mmuh
deterniina complinacs with requirements of thin law.

I

; !
|| Permit Ready: WMW |
]l Fiasl Inspection Requesied:  BY:, Y0\ &) Atfé"g, Datc Called Fn: ﬁ‘é—é{ 2% 1
I phoock 3531~ 3>/ Scptic Site will be ready: __¢ bl :

e —— P Y T




Environmental Health Division

\\‘ 1675 W Garden of the Gods T, Sune 204
Ef Paso Counry, CO Colorado Springs, CO 80907
Nl PIng
(719) 375-3199 sone

:ﬁfﬁiaﬁf {53“ F+7s (719) 5758604 fo
¥ [ ST
.cipase heaith.org
/J‘ AN Prevent « Promote « Protect TiReipasacounnisaitr.org /0

-

PERMIT # //\/00%-5? 57

ON-SITE WASTEWATER SYSTEM INSPECTION FORM
apng _LANOOY00

DATE /f) / py / ry
APPROVED YES . NO D -nviron/ental Health Specialist: ﬂPJLM& ws

Address: /6 57() ”an na {Afo/F f (0 90903@wner
System |nstaller, JFA  Lxceveting

Residence X #Bedrooms ué- Commercial
SEPTIC TANK: Construction Material reef Cre s~ Capacity Gallon X 0:‘)"}
DISPOSAL FIEED:
Trench:  Depth {Range} Width Total Length Sq. Ft.
Bed: Dapth [Rangs} Width ‘ Total Length 5q. FL.
bapth of Reck Under PV, Type of cover on Rock
DRYWELLS: # of Pits__ Rings(Pit 1) Rings(Pit2) Warking Depth ¥1 2
Size {txW}a1_° #2 Total 5q. Ft
ROCKLESS SYSTEMS:
Standard Chamber: Type .3 #Chambers__9 {n Sg. Ft./Chamber, /5 Bed Trench__X
High Profile Units:  Type #Chambers 5q. Ft./Chamber Bed Trench
Reduction Allowed % Sq. FL. Required Y0 Depth {(Range}
Sg. Ft. Installed gy Equivalent 5g. Ft, Installed with Reduction
Approval Letter Provided: Y[ N[

Engineer Destgn: Y[J N[  Engineering Firm
Well installed at time of septic inspection; ¥C1 NE  pubiic water: YL nNE
*Approval will be revoked if In the future the well is found to be within 50 feet of the septic tank and/or 100 feet of the disposal field.

Notes:

,!!__5‘0’

Do’\nof\j volf




Notify Environmenta Health of any change of ownership, type of
business activity, business name, or billing address by calling {718}
578-3199 Failure to notify Environmental Health may result in late
penaltes, Permit/License denial or revocalion, and businass closure.
PERMITS/LICENSES TO OPERATE AND ANNUAL FEE PAYMENTS
ARE NOT TRANSFERABLE. Permits become void on change of
ownership. New owners must apply and pay for a new
Altn: ALYCE AND DAVID MCELHOES Permit{s)/Licensa(s} prior 1o beginning operation
16570 DANCING WOLF
COLORADO SPRINGS, CO 80908

EL PASO COUNTY PUBLIC HEALTH
ENVIRONMENTAL HEALTH DiVISION
o """ S 1675 W. GARDEN OF THE GODS ROAD, SUITE 2044
Public ealth COLORADO SPRINGS, CO 80907
PHONE: (719) 578-3199 FAX: (719) 578-3188
www.elpasocountyhealth.org

Prevent ¢ Promaore * Protect

NEW SYSTEM PERMIT - OWTS

Valid From 9/22/2014 To 872212015

PERTIIEET ALYCE AND DAVID MCELHOES Onsite ID: ONO033358
16570 DANCING WOLF Tax Schotols . 6122004001

COLORADQ SPRINGS, CO 80908 CLICIL £ EL
Permit lsasue Date: 0972272014

Dwelllng Type: RESIDENTIAL

QWNER NAME : ALYCE AND DAVID MCELHOES # of Bedrooms (if Res): 5

Proposcd Use (if Comm:
Designed GallonsDay:
Water Source. PRIVATE WELL

Syst I llation Reaui ts:
* A minimum horizontal distance of 25 feet shall be maintained from all no build and drainage easements.

« If changes are made, a new design document shall be submitted to the health department prior to a final
inspection being conducted.

The OWTS must be installed per the stamped and approved Design Document dated 09/22/2014.

This permil is issued in accordauce with 25- 13-106 Colorado Revised Statutes, Tlhe PERMIT EXPIRES upen completion/insintiation of the Onsite Wastewater Treatment System, or at

the end of twelve {12) months from dae of issue, whichever oceurs first. 1f both o Bulding Permit and an Onsite Wastewater Treatment System Permit are issucd for the same property and
construction has wot conwncnced prier to the expiration date of the Building Permit, the Onsite Wastewnter Peemit shall expire af the same time as the Building Permit. This permit

is revoeable if all stated roqui are not met The Onsite Wastcwaler Treatment Sysiem must be imstulled by an K1 Paso Connty Licensed System Contractor, or the property owner

The Health Officer shall assume no responsibility in cise of failure of inadeyuacy of an Cmaite Wastewnter Treatment System, beyond consulling in zood faith wills the propeny
owner or tepresenlalive  Access o the property shall be amborized al reasonable tine for tie purpose of making such mspections as are necessary lo detennine compliance wiil
the requirements of 1ius Law: {pennit)

Inspection request line: Call (719) 575-8699 before 8:30 a.m. of the day that the inspection is requested
Weekends & Holidays excluded.

Authorlzed By Enwronmenlal Heaith Spacialist




A tZnvironmental Health Diviston
El Paso County, CO

= 1675 W. Ganden of the Gods Rd., Suite 2044
Cokrado Sprngs, €O 80907
19) 57B-319 phaar
Publ’)(alth P

ent * Promgte » Protect www, ocountyhealth.org
L ) i B S0

APPLICATION FOR AN ON-SITE WASTEWATER TREATMENT SYSTEM PERMIT L &_\ 5 Lk 2
=] NEW PERMIT [] MAJOR REPAIR PERMIT [} MINOR REPAIR PERMIT 9 :_

Owner_ A\ : CE| Daytime Phone_~19 337 £ 1'TY DAY "‘i"'\
SystemInstalkr__3+ 1 Txcavaioa  DayimePhone 714 u @l 244~ £ Stones
Pmpcﬁyﬁddmss_\.lem_ﬁh.&%J.\S_uw and Zip__Colg 205 40908 —
Owrers Mailing Address_ |6 60 (Mo e \01E e 0 20802
Ermail Address &L&&_@Lﬂﬂ&ﬁd&dﬂlﬁzﬂwu # /
Tax Schedute # blz zo04Haal Vv LotSizz__ S .\ glLces v
Site Located Inside City Limits (3 Yes [ No  Primary Contact Owner [ Contractor
Proposed Use: mé?:: k Family £ MubtiFamily [ Commercial
Water Supply: Well [ICistem 1 Municipal Nurmber of Bedronms &

m oy OEE O Emm
G )

PPROVED BY 1 C ™Y BO TH -
{ew Permit: $530.00 (EPCPH Charge) + $147.00 (EPC Planning Dept, Surcharge) + $23.00 {CDPHE Surcharge) $800.00 .00
Malor Repale Permit: 5515.00 {EPCPH Charge) + $23.00 {COPHE Surcharge) = 5538.00 =
Minor Repalr Permit; $230.00 (EPCPH Charge} + $23 00 (COPHE Surcharge) = $253.00
¢ All Paymants are dus at the time of application submittal; by cash, check or major credit card {Visa / MC)
dags of ssuance.

1 cartify that the dect on this 4peli bin . ‘with Section 6.3, Chep Chagtar 8 of the Onslte Wastewater System [OWS) Wlﬂbmpfuwll
Paso County Board of Health. §all horize th ighed of £} Pasa County Pubke Health to entet onto thh p Y in order to obtad

wacessary for the ksusnce of & parmi, ./f 3 /
Applicants Signature: A Date: ¥//
e —— S

A

Site Insp. Date: C,!/_’/Q_//f-/ / Perc. Rate: 3 7 Permit #_(J/N O &i"f?

E.H.S. Revicw Notes:

Date t: EP.C, Development Services 4 /9;' //»/ Flood Plain and Enumerations _//57/(/

Permit Requirements:

o 77
Min. s,ezli?am Capacity Min x{.';& rption Area
E.H. Specialist 75/ }/é’/ Date Q Z/;Z 42‘/%Appmvcd [ IDenied

Reviewed 2014 approved fee (11/20/13)




