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1.0 SUMMARY

Project Location

The project site lies in Section 24 and a portion of the S'2 of Section 13, Township 11 South,
Range 65 West of the 6™ Principal Meridian, and a portion of the W2 of Section 19, Township 11
South, Range 64 West of the 6" Principal Meridian in El Paso County, Colorado. The site is
located approximately 12 miles east of Monument, Colorado, northwest of Hodgen Road and
Meridian Road North.

Project Description

Total acreage involved in the project is approximately 766 acres. The proposed site development
consists of one-hundred and forty-three single-family rural residential lots and one commercial
lot. The development 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 expansive soils, potentially unstable slopes, downslope
creep areas, floodplain, potentially seasonal shallow groundwater, and seasonal shallow
groundwater areas. 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 Section 24 and a portion of the S of Section 13, Township 11 South, Range
65 West of the 6™ Principal Meridian, and a portion of the W12 of Section 19, Township 11 South,
Range 64 West of the 8" Principal Meridian in El Paso County, Colorado. The site is located
approximately 12 miles east of Monument, Colorado, northwest of Hodgen Road and Meridian
Road North. The location of the site is as shown on the Vicinity Map, Figure 1.

The topography of the site consists of rolling hills that vary from gradually to moderately sloping
generally to the southeast and northwest. West Kiowa Creek bisects the site. Steep slopes are
located along some of the drainages on the site. The drainages on site flow in a northeasterly
direction through the central portion of the site. Water was observed in West Kiowa Creek 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. The site contains primarily field grasses and
weeds. Site photographs, taken September 12 and 15, 2018, are included in Appendix A.

Total acreage involved in the proposed development is approximately 766 acres. One hundred
and fourty-three single-family rural residential lots and one commercial lot are proposed. The
proposed residential lots are approximately 2.5 to 5 acres each, and the commercial lot is 6.8
acres. The area will be serviced by individual wells and on-site wastewater treatment systems.
The proposed Site Plan/Testing Location Map is presented in Figure 3.

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.

» The site will be evaluated for individual on-site wastewater treatment systems in accordance
with El Paso Land Development Code,
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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
September 12 and 15, 2018.

Five (5) test borings, and ten (10) tactile 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
borings, and test pits are indicated on the Site Plan/Testing 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, 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.

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,
north of the Palmer Divide. Approximately 16 miles to the west 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 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
3
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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 residual 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 the site and as stream terrace
deposits. Man-made soils exist as erosion berms. 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 ten soil types on the site (Figure 4). In general, they vary from
loam, loamy sands, and sandy loam. The soils are described as follows:

Type Description
1 Alamosa Loam, 1-3% slopes
15 Brussett Loam, 3 to 5% slopes
21 Cruckton Sandy Loam, 1 to 9% slopes
25 Eibeth Sandy Loam, 3 to 8% slopes
26 Elbeth Sandy Loam, 8 to 15% slopes
36 Holderness Loam, 8 to 15% slopes
67 Peyton Sandy Loam, 5-9% slopes
68 Peyton-Pring Complex, 3-8% slopes
71 Pring Coarse Sandy Loam, 3 to 8% slopes
92 Tomah-Crowfoot Loamy Sands, 3 to 8% slopes

Complete descriptions of each soil type are presented in Appendix D. The soils have generally
been described to typically have slow to rapid permeabilities. The majority of the soils have
moderate permeabilities. Limitations described for the soils include shrink-swell potential on Soil
Type Nos. 15, 25, 26, and 36, slope on Soil Type Nos. 26 and 36, and the hazard of flooding on
Soil Type No. 1. Soil Type No. 1 is mapped in the floodplain zone that is designated as open
space. Roads may need to be designed to minimize frost-heave potential. 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.

4
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5.3 Site Stratigraphy

The Eastonville 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. Seven mappable units were

identified on this site which are described as follows:

Qaf

Qal

Qp

Qb

Qlo

Qsw

Qc/Tkd

Recent Artificial Fill of Holocene Age: These are man-made fill deposits associated
with erosion berms on-site.

Recent Alluvium of Late Holocene Age: These materials consist of water deposited
sands located along some of the minor drainages across the site.

Piney Creek Alluvium (Alluvium One and Two) of Early Holocene Age: These
materials consist of low stream-terrace deposits above the current stream channel.
The materials typically consist of silty to well graded sand.

Broadway Alluvium (Alluvium Three) of Late Pleistocene Age: These materials
consist of middle steam terrace deposits. The materials typically consist of silty to
clayey graveily sands.

Louviers Alluvium (Alluvium Four) Late Middle Pleistocene Age: These materials
consist of upper stream terrace deposits. The materials typically consist of light brown
silty sands which contain an abundance of gravels.

Sheetwash Deposits of Holocene to Late Pleistocene Age: These materials
consist of siity to clayey sands with some cobbles and boulders. The material was
deposited by the action of sheetwash and gravity.

Colluvium of Quaternary Age overlying 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
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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
Eastonville Quadrangle distributed by the Colorado Geological Survey in 2012 (Reference 4), and
the Geologic Map of the Denver 1°x 2° Quadrangle, distributed by the US Geologica! Survey in
1981 (Reference 5). The Test Pits and Profile Holes 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 four general soil and
rock types. The Test Boring soils were classified using the Unified Soil Classification System
(USCS). The soils encountered in the Test Pits can be grouped into three general soil types. The
test pit soils were classified using the USDA Textural Soil Classification.

Soil Type 1 is a slightly silty to silty and clayey sand (SM-SW, SM, SC). This material was
encountered in the test borings and in nine of the test pits. The sand was encountered at depths
ranging from the existing surface to 12 to 15 feet bgs and extended to the termination of the Test
Boring Nos. 2, 3 and £ (20 feet). These soils were encountered at loose to medium dense states
and at dry to moist conditions. Samples tested had 7 to 34 percent of the soil sized particles
passing the No. 200 Sieve. Atterberg Limits Testing resulted in the sand being non-plastic. FHA
Swell Testing on a sample of the sand resulted in an expansion of 30 psf, indicating a low
expansion potential.

Soil Type 2 is a sandy clay (CL). This material was encountered in Test Pit No. 1 and Test Boring
No. 2. The clays were encountered at depths of the existing surface grade in the test pit and at
19 feet in the test boring and extended to depths up to 8 feet bgs to the termination of the test
boring (20 feet). The clays were encountered at firm consistencies and moist conditions. The
sample tested had 75 percent of the soil sized particles passing the No. 200 sieve. Atterberg
Limits Testing resulted in a liquid limit of 30 and a plastic index of 10.

Soil Type 3 is a silty to clayey sandstone and very clayey sandstone (SM, SC, SC-SM, CL-SC).
This material was encountered Test Boring No. 4 and in Test Pit Nos. 2, 3, 6, 7 and 8. The

6
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sandstone was encountered at depths ranging from 3 to 16 feet bgs and extended to the
termination of the boring and pits (7 to 20 feet). The sandstone was encountered at very dense
states and moist conditions. Samples tested had 14 to 54 percent of the soil sized particles
passing the No. 200 sieve. Atterberg Limits Testing resulted in liquid limits of 21 to 31 and plastic
indexes of 7 to 14. FHA Swell Testing resulted in an expansion pressure of 350 psf, indicating a
low expansion potential. Highly expansive clayey sandstone and claystone are commonly
interbedded in the sandstone in the area.

Soil Type 4 is a sandy claystone (CL). This material was encountered Test Boring No. 1 at 12
feet bgs and extended to the termination of the boring (20 feet). The claystone was encountered
at hard consistencies and moist conditions. Samples tested had 73 percent of the soil sized
particles passing the No. 200 sieve. Swell/Consolidation Testing resulted in a volume change of
2.5 percent, indicating a moderate to high expansion potential.

The Test Boring Logs and Test Pit 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 encountered in Test Boring No. 3 at 16.5 feet. Groundwater was not
encountered in the remaining test borings which were drilled to 20 feet. Areas of seasonal and
potentially seasonal shallow groundwater have been mapped in low-lying areas and in the
drainages 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
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.
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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 6). 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 technigues
are as follows:

Artificial Fill

These are man-made fill deposits associated with erosion berms on-site.

Mitigation: The small erosion berms can easily be removed or penetrated by foundations. 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.

Loose or Collapsible Soils
Loose soils were encountered in one of the test borings. Any loose or collapsible soils
encountered beneath foundations or floor slabs will require mitigation.

Mitigation: Any loose or collapsible soils encountered beneath foundations or floor slabs should
be overexcavated 2 to 3 feet, moisture-conditioned and recompacted. The soils should be
recompacted to 95 percent of the soils maximum Modified Proctor Dry Density ASTM D-1557 at
+ 2 percent of optimum moisture content. The reconditioned soils on this site should be observed
and tested to verify adequate compaction. Areas requiring recompaction should be determined
during the excavation observation.

Expansive Soils

Expansive soils were encountered in the test borings drilled and test pits excavated on-site.
Expansive claystone is commonly encountered within the Dawson Formation. These occurrences
are typically sporadic; therefore, none have been indicated on the maps. These expansive soils,
if encountered beneath foundations, can cause differential movement in the structure foundation.
These occurrences should be identified and mitigated on an individual basis.
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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 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. Overexcavation 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 additional investigation of each building site.

Slope Stability and Landslide Hazard
The majority of the slopes in the building areas on site are gently to moderately sloping and do

not exhibit any past or potential unstable siopes or landslides. However, the steeply sloping areas
along the drainage in the central portion of the site have been identified as potentially unstable
slopes. Additionally, areas of downslope creep have been mapped on the site. These areas are
identified on the Geology/Engineering Geology Map, Figure 6. The recommendations for these
areas are as follows:

s Potentially Unstable Slope Area

The area identified with this hazard is located along a portion of a minor drainage where cut
banks have created potentially unstable slopes. Considerable care must be exercised in these
areas not to create a condition which would tend to activate instability.

Mitigation: Building should be avoided in these areas. The lot most significantly affected by
potentially unstable slopes is Lot 55. The structures on these lots should be set back a
minimum of 30 feet from the crest of these slopes. It appears there is sufficient room on the
lots to avoid this hazard. Proper control of drainage at both the surface above the slope and
the subsurface is extremely important. Areas of ponded water at the surface should be
avoided. Utility trenches, basement excavations and other subsurface features should not be
permitted to become water traps which may promote saturation of the subsurface materials.

Drainage should not be permitted over the potentially unstable slope but directed in & non-
9

Preliminary Soil, Geology, Geologic Hazard
& Wastewater Study

McCune Ranch Subdivision

El Paso County, Colorado

Job No. 181459



erosive manner away from the slope. lrrigation above these slopes should be kept to a
minimum to prevent saturation of the subsurface soils. The use of xeriscape landscaping
utilizing native plantings is recommended to reduce the need for irrigation.

o Downslope Creep Area
The areas identified with this hazard includes some of the steeper slopes on site, particularly

in the northwest portion of the site. In these areas, we would anticipate lateral and vertical
movement of the near surface soils in the downslope direction. These areas are acceptable

as building sites with the following constraints on construction.

Mitigation: Building is possible in these areas if the following engineering and construction
mitigation steps are taken: This type of movement will increase lateral pressures against
foundation walls on the uphili side of structures. The design of foundations in these areas
should account for this additional pressure. Additionally, the foundation should be designed
to withstand pressures where steeper areas slope away from the foundation. Tie beams and
buttresses are recommended to stiffen the foundation system.

Floodplain and Drainage Areas

Portions of the site associated with the West Kiowa Creek drainage are mapped within a floodplain
zone according to the FEMA Map No. 08041CO350F, dated March 17, 1997 (Figure 7, Reference
8). Water was observed flowing in West Kiowa Creek. The floodplain areas have been designated
as open space and/or can be avoided by construction. Additionally, areas of seasonal and
potentially 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 along the drainage in the southeastern portion
of the site and in the low-lying areas and minor drainages across the site. Water was not observed
in any of the minor drainages at the time of our site investigation. These areas can likely be
avoided or properly mitigated by development. The floodplain should be avoided by construction
unless site-specific floodplain determination and drainage studies are performed. The potential
exists for high groundwater levels during high moisture periods and should structures encroach
on these areas the following precautions should be followed.
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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 8. Some of the minor drainage swales can be avoided or regraded. The
main drainage that bisecis the site is designated as open space and will be avoided. Any grading
in these areas should be done to direct surface flow around construction to avoid areas of ponded
water. Finished floors must be located at least one foot above floodplain levels. Specific drainage
studies and exact floodplain locations are beyond the scope of this report.

6.1 Relevance of Geologic Conditions to Land Use Planning

We understand that the development will be rural residential lots and a commercial lot. It is our
opinion that the existing geologic and engineering geologic conditions will impose some
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 construction on each lot. Other hazards on site may be satisfactorily
mitigated through proper engineering design and construction practices or avoidance.

The upper materials are typically at medium dense to dense states. Areas of loose soils were
encountered that may require recompaction. The medium dense to dense granular soils
encountered in the upper soil profiles of the test borings and test pits should provide good support
for foundations. Loose soils, if encountered beneath foundations or slabs, will require removal of
the upper 2 to 3 feet of material and recompaction. Expansive soils, aithough sporadic, were
encountered. Expansive 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 of
artificial fill, if encountered beneath foundations will require penetration or recompaction. Areas
containing arkosic sandstone will have high allowable bearing conditions. Expansive layers may
also be encountered in the soil and bedrock on this site. Expansive soils, if encountered, will
require special foundation design and/or overexcavation. These soils will not prohibit
development.
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A potentially unstable slope exists along portions of the site where the drainages have eroded cut
banks. A 30-foot building setback is recommended from the crest of the potentially unstable slope.
Septic fields should not be located within the building setback as well. The slopes primarily affect
Lot 55. It appears there is sufficient room on the lots to avoid the potentially unstable slopes.
Additionally, minor areas of downslope creep have been mapped on the site. Many of these areas
can be avoided by construction, however, Lot 44 may be affected. These areas are acceptable
as building sites with mitigation for the sloping conditions taken into consideration. Additional
reinforcement may be necessary in the foundation to account for additional pressures due to
sloping conditions. Tie-beams and/or buttresses may be necessary, depending on site conditions
and grading plans.

Areas of seasonal shallow groundwater and potentially seasonal shallow groundwater were
encountered on site. Additionally, portions of the site have been mapped in a floodplain zone
associated with West Kiowa Creek. The floodplain area is in the designated open space area and
can be avoided by development. Water was observed in the West Kiowa Creek floodplain,
however, water was not observed in the minor drainages on-site during our site investigation.
Due to the size of the lots and the proposed development, the majority of these areas can be
avoided by construction on the lots. The lot boundaries in the area of Lots 86 and 128 may require
adjustments to accommodate the minor drainage that bisects the lots. Regrading can also
mitigate some minor drainages on some of the lots. Structures should not block drainages. Any
site grading should be done in such a manner as to not create areas of ponded water around
structures or septic fields. Finished floor levels must be a minimum of one foot above the
floodplain level. Septic fields should not be located in drainage areas due to the potential for
periodic high groundwater conditions. Specific floodplain locations and drainage studies are
beyond the scope of this report.

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.
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7.0 ON-SITE WASTEWATER TREATMENT

The site was evaluated for individual and commercial on-site wastewater treatment systems in
accordance with El Paso Land Development Code. Ten (10) tactile test pits were performed on
the property. The test pits were located in potential locations of future systems. The approximate
locations of the percolation tests are indicated on Figure 3, on the Geology/Engineering Geology
Map, Figure 6, and on the Septic Suitability Map, Figure 9. 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 2), previously the Soil Conservation
Service (Reference 3) has been mapped with ten soil descriptions. The Soil Survey Map
(Reference 2) is presented in Figure 4, and the Soil Survey Descriptions are presented in
Appendix D. The soils are described as having slow to rapid percolation rates. The majority of
the soils have been described with moderate permeabilities.

Soils encountered in the tactile test pits consisted of loamy sand, sandy clay loam and sandy clay.
Bedrock was not encountered in the test pits which were excavated to 7 to 8 feet. The limiting
layers encountered in the test pits are the sandy loam (Soil Type 2), and sandy clay (Soil Type
4A) which corresponds to LTAR values of 0.80 to 0.15 gallons per day per square foot. The
conditions encountered in the Test Pit Nos. 1 through 4 and 6 through 8 will require a designed
system. Additional investigation 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 9. Areas where OWTS sites are not recommended are
indicated on Figure 9. Individual soil testing is required on the lots 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 guiches.
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8.0 ECONOMIC MINERAL RESOURCES

Some of the sandy materials on-site could be considered a low-grade sand resource. According
to the £/ Paso County Aggregate Resource Evaluation Map (Reference 7), the area is mapped
with floodplain, valley fill and uptand deposits. According to the Atlas of Sand, Gravel and Quarry
Aggregate Resources, Colorado Front Range Counties distributed by the Colorado Geological
Survey (Reference 8), areas of the site are mapped with upland and floodplain deposits: sand
and probable aggregate resource (U3, U4 and F4). According to the Evaluation of Mineral and
Mineral Fuel Potential (Reference 9), the area of the site has been mapped as “Good” for industrial
minerals. However, considering the abundance of similar materials through the region and the
close proximity to developed land, they would be considered to have little significance as an
economic resource.

According to the Evaluation of Mineral and Mineral Fuel Potential of El Paso County State Mineral
Lands (Reference 9), 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 9).

The site has been mapped as “Fair” for oil and gas resources (Reference 9). 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. [t utilizes
pressurized fluid 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.
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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
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 Seil Conservation Service,
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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 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 personne!
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 Proterra Properties, LLC 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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Table 2: Summary Tactile Test Pit Results

Test USDA Soil LTAR Depth Depth to
Pit Type Value to Seasonally
No. Bedrock (ft.) Occurring
Groundwater (ft.)
1 4A* 0.15* N/A N/A
2 3A 0.30° 3 N/A
3 3A* 0.30* 3* N/A
4 4A* 0.15* N/A N/A
5 1 0.80 N/A N/A
6 4A* 0.15* 3.5* 7
7 4A* 0.15* 3.5* 7
8 4A* 0.15* 3* &
9 3 0.35 N/A N/A
10 3 0.35 N/A N/A

*- Conditions that will require an engineered OWTS
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SPECIAL FLOOD  HAZARD  AREAS SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base floed, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special
Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas
of Special Flood Hazard include Zones A, AE, AH, AD, AR, A99, V, and VE. The Base
Flood Elevation is the water=surface elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.
ZONE AE Base Flood Elevations determined,

ZONE AH Flood depths of 1to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONE AD Flood aﬂvﬁrn of 1to 3 feet (usually sheet flow on sloping terrain);
average depths determined. For arcas of alluvial fan flooding, velocities
also determined.

ZONE AR mﬂmni_ Flood Hazard Area formerly protected from the 1% annual
chance flood by a flood control system that was subsequently
decertified. Zone AR indicates that the former flood contral system is
being restored to provide protection frem the 1% annual chance or
greater flood.

ZONE A9 Area to  be muawmn—ml from 1% annual chance flood by a Federal
flood protection system under construction; no Base Flood Elevations

determined

ZONE V Coastal flood zone with velocity hazard (wawe action); no Base Flood
Elevations determined.

ZOMNE VE Coastal flood zone with welacity hazard {wave action); Base Flood Elevations
determined.

% FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flocd can be carried without
substantial increases in flood heights.

E OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with averape depths of less than 1 faot or with dralnage areas less than
1 square mile; and areas protected by levees from 1% annual chance

flood.
D OTHER AREAS
ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONE D Areas in which flond hazards are undetermined, but possible.

OTHERWISE PROTECTED AREAS (OPAs)

“J
MONN]  COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
o]

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

1% annual chance mﬂ-.:._m-_u_: _ua::luJ..
0.2% annual chance fleodplain boundary
Floodway boundary

Zone D boundary

CBRS and OPA boundary

Boundary dividing Special Flood Hazard Area Zones and
boundary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or flood velocities.

Base Flood Flevation line and wvalue; elevation in feet®

Busw Flowd Eluvalivn value whare uniform wi
RS elovation in foot®
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_ﬁ“”v- ||||| .9 Trarsect line

Geographic coordinates referenced to the Morth Aimeiican

STERIZI0N, ReRra0n Datum  of 1983 (NAD B3], Western Hemisphere
42760001 Ec_uu..w.nﬁ_. Universal Transverse Mercator grid tick values,
rone
5000-foot grid tck values: Hawaii State Plane coordinate
L L system, u::m 3 (FIPSZONE 5103), Transvorse Mercator
projection
DX5510 o Bench mark (see explanation in Notes to Users secrion of

this FIRM panel)
aM 2 Coastal Mile marker

MAP REPOSITORY
Refer to listing of Map Repositaries on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURAMCE HATE MAP
Novembear 20, 2000

EFFECTIVE DATE(S) OF REVISIOM{S)TO THIS PANEL
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reflect revised shoreline and to incorporate previously issued Letters of Map Revision.
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APPENDIX A: Site Photographs



\ig

Looking southwest
from the northern
portion of the site.

September 12, 2018

\ig

Looking south from
the northern portion of
the site.

September 12, 2018

Job No. 181459




\ig

Looking west from the
northern portion of the
site.

September 12, 2018

\ig

Looking east along
drainage in the
northern portion of the

site.

September 12, 2018

Job No. 181459




\ig

Looking south from
the western portion of
the site.

September 12, 2018

\ig

Looking north along
small drainage in the
western portion of the
site.

September 12, 2018

Job No. 181459




\ig

Looking northeast
from the central
portion of the site.

September 12, 2018

\ig

Looking east towards

W. Kiowa Creek in the

central portion of the
site.

September 12, 2018

Job No. 181459




\ig

Looking north from the
southwestern portion
of the site.

September 12, 2018

g

Looking east from the
southwestern portion
of the site.

September 12, 2018

Job No. 181459




\ig

Looking west from the
southeastern portion
of the site.

September 12, 2018

g

Looking northwest
from the southeast
portion of the site.

September 12, 2018

Job No. 181459




\ig

Looking north along
drainage in the
northeastern portion of
the site.

September 15, 2018

\ig

Looking south from
the southeastern

portion of the site.

September 15, 2018

Job No. 181459




APPENDIX B: Test Boring Logs and Test Pit Logs



~ "
TEST BORING NO 1 TEST BORING NO 2
DATE DRILLED  9/18/2018 DATE DRILLED  9/18/2018
Job # 181459 CLIENT PROTERRA PROPERTIES
LOCATION McCUNE RANCH
REMARKS REMARKS
o | & |
8|3 R
€ [5]82| 8|8 g 158888
s |glgle| 5 |F £ ale| g |~
AIREHHERE g HHERE
DRY TO 20", 9/19/18 & |@|dld| 2 | 3 |DRYTO17.5, 9/119/18 a alal 2 |&
SAND, SILTY, FINE TO ] SAND, SILTY, FINE TO COARSE
COARSE GRAINED, TAN, 1171 GRAINED, TAN, MEDIUM DENSE, X
MEDIUM DENSE, MOIST 29(3.7 | 1 [DRY TO MOIST 12[1.5] 1
5 17[47 | 1 571 16[ 24| 1
SAND, CLAYEY, FINE TO ] gl
COARSE GRAINED, TAN, 1.1 1 Y ESEEIR
MEDIUM DENSE, MOIST 1
CLAYSTONE, SANDY, TAN,
HARD, MOIST .
50|12.4 | 4 15 {25 31| 1
5012.8 | 4 |CLAY,SANDY,BROWN FIRM, (20 13]13.2 2
MOIST
\. y
f N
JOBNO:
ENTECH TEST BORING LOG 181450
ENGINEERING, INC. FIGNO
L g%nglhK:gg SDIftAYhIIEGS. COLORADO 80907 L DA DATE: erecKE: 992;5/:/‘9 J B K - J




TEST BORING NO 3 TEST BORING NO 4
DATE DRILLED  9/18/2018 DATE DRILLED  9/18/2018
Job # 181459 CLIENT PROTERRA PROPERTIES
LOCATION McCUNE RANCH
REMARKS REMARKS
= = K
8|3 HE
€ |5(818[ 8|8 g HEARRE
£ |28l & |E £ SEIREN -
WATER @ 16.5,9/19/18 |8 | & [S| 3| £ | 8 IpRY TO 20", 9r19/18 3 glal 2|3
GAND, SILTY TO GLIGHTLY T ] SAND, SILTY, FINE 10 COARGE
SILTY, FINE TO COARSE 11 GRAINED, TAN, MEDIUM
GRAINED, TAN, DENSE TO [ J 35 1.7 | 1 |oENSE MoIST 1
MEDIUM DENSE, DRY TO WET 11
5 1t 16|30 | 1 1
; [
10 7. 28|39 | 1 1
15 } § ESECER i
x| T SANDSTONE, SILTY, CLAYEY,
- ER FINE TO COARSE GRAINED,
) TAN, VERY DENSE, MOIST
20 "-'.Hﬁ' 10.7 | 1 3
J
4 N
JOB NO.:
ENTECH TEST BORING LOG 187480
ENGINEERING, INC. -
EOLORADD SPRINGS, COLORADD 80907 L DRAWN: BATE; CHEQES: ‘?%TBE/I 5 J B-Z )




‘
TEST BORING NO 5 TEST BORING NO.
DATE DRILLED  9/18/2018 DATE DRILLED
Job # 181459 CLIENT PROTERRA PROPERTIES
LOCATION McCUNE RANCH
REMARKS REMARKS
- | & | =
2| g 2| g
£ HEAREE € 58|85 |8
£ alo| 5 |~ € |alglel| 5 |F
g 515125 |3 AHEERE
DRY TO 20", 9/19/18 a Slal = |8 o |olalsl = |a
SAND, SILTY, FINE TO COARGE
GRAINED, BROWN TO TAN, I i
LOOSE TO MEDIUM DENSE, 538 |1
MOIST A il
511 560 |1 S|
10 Ll 14|62 | 1 10 7
15 74|} 10|81 | 1 15 7
20 H 27178 | 1 20 7
_J
w
JOB NO.:
ENTECH TEST BORING LOG 187450
ENGINEERING, INC. FGNG -
COLORADO SPRINGS. COLORADO 80907 l DRAWY OATES e "9“/7‘5,_:7//! l £-3




\
TEST PIT NO. 1 TEST PIT NO. 2
DATE EXCAVATED 9/12/2018 DATE EXCAVATED 9/12/2018
Job # 181459 CLIENT PROTERRA PROPERTIES, LLC
LOCATION MCCUNE RANCH SUBDIVISION
REMARKS REMARKS
2| 2 2l 8
gl & 5| ¥
w»| o ‘é n| & |8
18} i) [ >
513518 5152
— [&] Q —
€ 5182 2|2 AR
= [=1 L [=%
2 |ElEl=| = |a =4 Ela| 2 |5
] > |®| © [+ 0 ] o| O Qo |w
o |@jalbal v |13 [a] wln|ad |D
topsoil sandy clay loam, brown e topsoil sandy loam, brown
1 15 1
sandy clay loam, light brown :}?’_ bl | m | 3 |sandyloam, fine to coarse grl m|2
2 1'11 light brown 2
1.4
-’ Ly
3 i L] .. 3 - A
IRZE weathered to formational Fii] [ma 3A
4 ! '., silty sandstone 4 _E :
11 g
5 |." 5_;
sandy clay, light brown _)Z gr| w |4A ¥
6 | é 6 _E
7 'g 7
8 '/, 8
9 ] 9]
10 ] 10 7]
Soil Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blocky - bl strong - s
prismatic - pr loose - |
single grain - sg
massive - ma
J
1
ENTECH TEST PITLOG T
ENGINEERING, INC. FIG NO
505 ELKTON DRIVE : i _
COLORADO SPRINGS, COLORADO 80307 L DRAWN: BATE S q/t yn J R-4 )




TEST PIT NO. 3 TEST PIT NO. 4
DATE EXCAVATED 9/12/2018 DATE EXCAVATED 9/12/2018
Job # 181459 CLIENT PROTERRA PROPERTIES, LLC
LOCATION MCCUNE RANCH SUBDIVISION
REMARKS REMARKS
a2l 3 2|8
gl E $ 8
w]O g B|oO |8
[:1] 3] [\ >
515 |E 515
— Q Q — [+
AR HERE € 5|82 2|2
£= [= R £ [=%
EEHHELE 5 |EIEI3|3 |5
O |[olu|lo]| v |2 o Dl ]| v 1D
{opsoil sandy loam, brown Bz, topsoil sandy loam, brown
1 : 1
very sandy loam, fine to ar| m | 2 |sandy loam fine to coarse grf m|2
coarse grained, tan 2 ] grained, tan
3 |- 3
weathered to formational : ma 4A .
clayey sandstone sand, fine to coarse grained, | 4 |1'.] |sg 1
} lan 1k
5 __; 5_ ENC
6 6 ]
77T 7710
] sandy clay, tan to gray _? ma 4A
8 | 8 4
i *signs of seasonally occuring _
9 groundwater at 7" 9 |
10 10 7|
Soil Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blocky - bl strong - s
prismatic - pr loose - |
single grain - sg
massive - ma
ENTECH TEST PIT LOG
ENGINEERING, INC.
505 ELKTON DRIVE L DRAWN DATE

COLORADO SPRINGS, COLORADO 80207

CHECKED
Li-t_




4 N
TEST PIT NO. 5 TEST PIT NO. 6
DATE EXCAVATED 9/12/2018 DATE EXCAVATED 9/12/2018
Job # 181459 CLIENT PROTERRA PROPERTIES, LLC
LOCATION MCCUNE RANCH SUBDIVISION
REMARKS REMARKS
2| g 2l 8
g8 g| 8
Bl G § n| o :.i
[41] o [1}] @D
2318 A -
€ 5182|214 g€ |518(2] 2|
< |aaldh| &dh |« £ |alelal o |<
[=% E|E| = = | B [=% E|E|l=]| = |2
D > |a@| © [« (72] [] > |d] e c |0
O_|alnle|l o |D 0 |hlwia]| e |D
topsoil sandy loam, brown az, topsoil sandy clay loam, brown v
1 ’ 1|
loamy sand, fine to coarse sg i {sandy clay loam, tan :,/ 3
grained, tan 2 2 |:".
KD 3 .
sand, fine to coarse grained, | 4 i h sg 1 |weathered to formational 4 _S
tan %" clayey sandstone, tan to gray I 4A
5 1. 5_f
10 *signs of seasonally occurring ¥
6 |- . groundwater at 7' 6 |
7] 77
8 - 8
9 ] 9 ]
10 7] 10 7]
Soil Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blocky - bl strong - s
prismatic - pr loose - |
single grain - sg
massive - ma
\ W,
4 N
ENTECH JOB NO.:
TEST PIT LOG 131459
ENGINEERING, INC. FIG NO.
ON DRIVE . . .
L COLORADO SPRINGS, COLORADD 80907 L ORAAT DATE sk I o/ 2i/g J -6 |




TEST PIT NO. 7 TEST PIT NO. 8
DATE EXCAVATED 9/12/2018 DATE EXCAVATED 9/15/2018
Job # 181459 CLIENT PROTERRA PROPERTIES, LLC
LOCATION MCCUNE RANCH SUBDIVISION
REMARKS REMARKS
g_ ] g_ @
S| B g8
| O ‘é’ w|o |8
Q@ it} @ [+H] >
3| 5|5 3|5 |5
— [5] [5] —_— [*] [5]
€ 1582] 2|2 A HERE
2 |ElEl2]| 2 |4 2 |BlE|I2| 2 |a
@ > |®| O [=] 0] 7] > |w| o o |
0O |dlw|lw]| b (1D a {dolwlela |5
topscil sandy loam, brown ‘. topsoil sandy clay loam, brown bt
1 ) 1 117
sandy loam, fing to coarse gr| w | 2A|gravelly sandy clay loam, tan - ar| w [3A
grained, tan 2 i 2
3l 3
B weathered to formational i ma 4A
weathered to formational ma 3A |clayey sandstone, fine to 4 _E
silty sandstone, tan coarse grained, tan to gray I
5 |
*signs of seasonally occurring __
foramtional clayey sandstone, ma 4A |groundwater at &' 6 _E
fine to coarse grained, gray ¥
7
*signs of seasonally occurring i
groundwater at 6' 8 8 |
9 ] 9]
10 ] 10 7]

Soil Structure Shape

Soil Structure Grade

granular - gr weak - w
platy - pl moderate - m
blocky - bl slrong - s
prismatic - pr loose - |
single grain - sg
massive - ma
. J
[ N
ENTECH TEST PIT LOG e
ENGINEERING, INC. Fls':éﬁ
0
- COLORADO SPRINGS, COLORADO 80807 L pRAN BATE: CHECHED: FE s J R-7 )




r ™)
TEST PIT NO. 9 TEST PIT NO. 10
DATE EXCAVATED 9/15/2018 DATE EXCAVATED 9/15/2018
Job # 181459 CLIENT PROTERRA PROPERTIES, LLC
LOCATION MCCUNE RANCH SUBDIVISION
REMARKS REMARKS
2| ¢ 2| 2
Z| B el ®
wl o ‘é’ n| G ‘é
Q@ i
515 |& 515
€ 15|82 2|9 R EIHHEE
AHEEEE £ |EE|Z]2 18
[ >=|@| o o |w 7] mlo| © |V
O |dlnlunl o l|D ] ol o [D
topsoil sandy clay loam, brown e {opsoil sandy clay loam, brown
1 1
sandy clay loam, tan gr{ m | 3 |sandy clay loam, tan a| m |3
2 2
3 3
4 T 4
7 sandy loam, fine to medium ar| w |2A
sandy loam, fine {o medium 5 gr| w {2A|grained, tan 5
grained, {an ’
6 " 6
7 | 7 ]
8 . 8
9 g
10 10
Soil Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blocky - bl strong - s
prismatic - pr loose - |
single grain - sg
massive - ma
\. /
f N
ENTECH
TEST PIT LOG 18145
ENGINEERING, INC. FIG NO
L COLORADO SPRINGS, COLORADO 80907 L DR s T | 9inR J B-8 |




APPENDIX C: Laboratory Test Results



UNIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
SOILTYPE # 1 PROJECT McCUNE RANCH
TEST BORING # 2 JOB NO. 181459
|DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% i 0
90% A4-4+4—+4——4—F—— S0 P R A N R— S\RH,‘WW.W i P P— - - ]
80% A-4—-{———— SRS - Metkze——1 L 4 — .
370% | T ) | 1 | o | s
E 60% 441441 I . ns . R SN i T S | B L |
L s50% [+4+++ + + 1 1t 1+ - +el-#o— . +
E 40% JA-4dd— 1 B I N i 1. N
E 30% {-1--{—j—1—f—1—i- H1t+4+ 1 - - 1 \v\u\—- g + |
20% J-4-~t—tA———F A e e e, WET, Tt —r— -1- . !
10% 44ttt | - 1 3o U’(r.l..r | |
0% '
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liguid Limit NV
3/4" Plastic Index NP
1/ 1]
3/8"
4 100.0% Swell
10 08.3% Maoisture at start
20 77.4% Moisture at finish
40 49.0% Moisture increase
100 20.0% Initial dry density (pcf)
200 12.1% Swell (pst)
e’
JOB NO:
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGNO
505 ELKTON DRIVE t:m.«wru: DATE: CHECKED: DATE: ¢ -
COLORADO SPRINGS, COLORADO B0807 Lt q/27/13 J I )




4 i
UNIFIED CLASSIFICATION — SM-SW CLIENT PROTERRA PROPERTIES
ISOIL TYPE # 1 PROJECT McCUNE RANCH
TEST BORING # 3 JOB NO. 181459
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% ey
90% - J“__, 1 H 1+ — -
80% A-44-————1— ] 1 f—t- e S e S S
Y
-E, 70% .. = == - T = S R p— - . - — - - . — -
E 60% i DR AU N N S R N N S 10 | - - . -
& 50% - S - —{— 11 — - R
g aoo 44 dd—1 N N S P O hon | || - I Y - -
§ 20% A+ttt SN O O R N O B DRSO ™ o gyt 4 A
o 20% S R VR RN VRN DN D N S — - EK.. — - . -
10% e S B T e + = i | T T —
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
ar4" Plastic Index
1/2"
a/8" 100.0%
4 89.3% Swell
10 61.3% Moisture at start
20 41.2% Moisture at finish
40 27.9% Moisture increase
100 10.5% Initial dry density {pcf)
200 6.5% Swell (psf)
\_ J
) wo8NO: )
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS o
505 ELKTON DRIVE tmawu; DATE CHECKED: DATE:
COLORADO SPRINGS, COLORADO B0907 Ll i 9 /22//8 -2 y




LINIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
SOILTYPE # 1 PROJECT McCUNE RANCH
TEST BORING # 5 JOB NO. 181459
DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% o
. #10
90% 60 S D S — . . - SN U G I [ g— -ﬂm_.\i\\_- - S F— — - S EN
80% {4——1—— o et B o8 B B B - R . - —
2 70% - Y W M S 1 N S N I - -:'k#" ot L —
§60% et ] = ot + 1 A E e
E 50% 5 N NN N M - ,Dl%ﬂ. . - 1 O S DR
§ 0% A-d-deffoiot ol b . B A \\ . L] B I |
E 30% H4-t-—t——f——F— 4 ———— S -w + -1 -
20% {411—t——f—F————— 41— 1 RE ——1 ol #7U0 - —
10% N, R, N VRN N VNN UBRN PN — -4 S S S S " . - - S
0%
100 10 i 0.1 0.01
Grain size (mm)
U.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ "
3/8"
4 100.0% Swell
10 96.9% Moisture at start
20 72.1% Moisture at finish
40 52.2% Moisture increase
100 27.4% Initial dry density (pcf)
200 17.3% Swell (psf)
JOB NO.: h
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIG NO.:
505 ELKTON DRIVE DRAWN: DATE: CHECKED: DATE: =
COLORADO SPRINGS, COLORADO 80807 L L 9/22//3 -3




UNIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
SOIL TYPE # 1 PROJECT McCUNE RANCH
TEST BORING # TP-3 JOB NO. 181459
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 510 i
a90% {-++—+—— S R U S— A U . O R <+ N S - 4] =
800/5 S SN G— - e . U U — .R‘. -t SRS . E— — i SN - S PR
'E' 70% [ IS N N A - = AN S S . . D _XL 10 = - - = = S
8 60% + 1 - R O ! S S & ; o i T S S
E'T 50% 444111+ 1+ L1 L i R A \ i | - I S S
c o I P d 100 O R N SN . 0. #20 - L | i
Aol 1 I 1 11 I 0 TN | —
& o I LT et JE ] o] g 1
10% e L- -+ + —— — —- —
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100,09
4 96.3% Swell
10 63.9% Moisture at start
20 43.5% Moisture at finish
40 35.2% Moisture increase
100 27.0% Initial dry density (pcf)
200 23.7% Swell (psf)
_J
[ soBNO: )
ENTECH LABORATORY TEST 181450
ENGINEERING, INC. RESULTS S
505 ELKTON DRIVE DRAWN DATE CHECKED: DATE: 7
COLORADO SPRINGS, COLORADO 80907 \ q/27/18 J c- y




UNIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
SOIL TYPE # 1 PROJECT McCUNE RANCH
TEST BORING # TP-4 JOB NO. 181459
DEPTH (FT) 5-6 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% @
. P
90% J-4~~j~t——-  — } 1= riln . — 44— . .
80% A-i-{~{~—1—- + 4 -{- -7 B =
_E, 70% 17T 1T -1 T 1 -1 T *20 3 1771 11 |
E 60% - —- - = ( N - — —+ ]
E 50% -tt—+t——1- ] - | o w5 T N S - 1 ]
§ 40% i O T B 0 I - s ,K_. A N A L
5 30% 44+4++—t——+ 18 O A Y | o N - A..._ [ 1 ! n
e 20% - _ | s L] L1 H_\O\#'l Q.| 1 1
10% i | HAAN 1011 N Y B 110 #4200 1
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limnit
3/4" Plastic Index
1! "
3/8" 100.0%
4 95.8% Swell
10 86.7% Moisture at start
20 67.2% Moisture at finish
40 47.4% Moisture increase
100 22.9% Initial dry density (pcf)
200 15.3% Swell (psf)
— J
JOBNO :
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGNO.
505 ELKTON DRIVE t)HAWN. DATE: GHECKED: DATE:; -5
COLORADC SPRINGS, COLORADO 80907 Ll G727/




UNIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
ISOIL TYPE # 1 PROJECT McCUNE RANCH
TEST BORING # TP-5 JOB NO. 181459
DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% ok
90% - . , , -+ 10- 1 A -~ —
800/“ N U U N A NN S G— — NS I S S N N NN NE— - - — S U D S— NN W U U i — — S —
£ 70% +++ + T T #20—+ ot E —
5 60% J1-1-1—1—1- - f R = = I S
& 50% A1 — =1 — 1t -lﬁﬂ— | s -
§ 40% -—+——————i Ht+++ -1 A T - -
E 30% A4+1+1+1+————]—/ +4 4+ A1 -f—m \‘o\ﬂc 1+ 4
20% — HHH4 4+ = -t =t #2001 1
10% H - R B e . S A e
0%
100 10 1 0.1
Grain size {mm)}
us. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
am"
4 100.0% Swell
10 90.8% Moisture at start
20 69.8% Moisture at finish
40 52.5% Moisture increase
100 27.1% Initial dry density (pcf)
200 19.2% Swell (psf)
J
) oaN0: )
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGND:
505 ELKTON DRIVE DRAWN: DATE: CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80807 L L e a/22/8 J C-6 y




UNIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
SOILTYPE # | PROJECT McCUNE RANCH
TEST BORING # TP-7 JOB NO. 181459
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% o3 »
90% 44— B S 1 ) Y Y WJ'LL‘Q!G i - — n -
80% 4+ i S — i — B I 41 [ w3 . - N — — ]
2 70% ~ e e . et S 5% B S Ui 4 E
0 19, .
E 600/, HAA—— - . L <] ettt E
= 50% F-4-+4———————A— e ++ 14 1 rer N MR
& 40% {1ttt T g L
a 30% B W P B (N N N N . 4. | . B - - = .'. #200 N
/e 20% 6 T VN D N P — o= l. — - - - 4 1 — -
10% A-4f—t—1— A~ ——F . L -1 4 -—
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 099.5% Swell
10 98.3% Moisture at start
20 89.5% Moaisture at finish
40 75.8% Moisture increase
100 46.1% Initial dry density (pcf)
200 33.5% Swell (pst)
\ J
A soBno: )
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGND.
§05 ELKTON DRIVE thWN. DATE: CHECKED: DATE: ¢ -
COLORADO SPRINGS, COLORADO 80007 Le s q/22/18 | 7 y




IUNIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
SOIL TYPE # I PROJECT McCUNE RANCH

TEST BORING # TP-9 JOB NO. 181459

DEPTH (FT) 5-6 TEST BY BL

Sieve Analysis
Grain Size Distribution

100% ~o=taT,
90%

80% -

k-

5D

7

60% J
50% ™

40% b
30% o, g19
20% -~ 200
10%

0%
100 10 1 0.1 0.01

Percent Passing

Grain size (mm)

u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
1 1/2 Liquid Limit
3/4" Plastic Index
1/2"
a3/8"
4 100.0% Swell
10 99 2% Moisture at start 12.7%
20 91.2% Moisture at finish 22.9%
40 70.6% Moisture increase 10.1%
100 32.9% Initial dry density (pcf) o8
200 21.3% Swell {psf) 30
—’
JOB NO.:
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIG ND.

505 ELKTON DRIVE DRAWN. DATE: CHECKED: DATE:
COLORADO SPRINGS, COLORADO 808907 Lo Q/Z';V//a

-3

v




4 N
UNIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
SOIL TYPE # 1 PROJECT McCUNE RANCH
TEST BORING # TP-10 JOB NO. 181459
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% o O=itt0
80% ' [N NS I I . W - - - - - - 4.1 1 S S - - — - e — =
2 70% o . - L e - SHE R --—%qem—m- .
§ 60% +1+ 1+ + e 1 = R R s ‘K_- -
E 50% . B . - 4 — o 1N . - g mr- ot - g
5 40% 4 R .- . St (IR - =
S 30% 41 S B 1 S | Tel 4200 |
[+
20% |-+ e B — L - 11 - 1 N . .
10% 44—+ 1. — | —1- —— e dtd ot = 1 T - . s
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2“
a/8"
4 100.0% Swell
10 90.4% Moisture at start
20 88.9% Moisture at finish
40 70.0% Moisture increase
100 42.6% Initial dry density (pcf)
200 32.0% Swell (psf)
. J
A JOB NO: h
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGNO:
505 ELKTON DRIVE t)aAwu: DATE CHECKED: DATE: .
COLORADO SPRINGS, COLORADO 60807 Lt 9/27/18 -9 )




UNIFIED CLASSIFICATION CL CLIENT PROTERRA PROPERTIES
SOIL TYPE # 2 PROJECT McCUNE RANCH
TEST BORING # TP-1 JOB NO. 181459
[DEPTH (FT) 5-6 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 4 Ot =
Qo% S R N [ — - — - +- ‘d“iﬂb\ 1CC - S P S R =
80% S N U N RN JHNN DS W— -t - S VR [ — l— T N TR G S T— e} -
g 70% Y - — 1 11 | 1 i, 0] 4290 N
E GOO/U T S - . - o - - - S E— S B - S — - —
& 50% -] 1 - . L R - E
& 40% 4444+ T+t 11 4o 1 —— -}=1- :
(3]
E 30% HH+H+————F—— ] — = - 1 -1—1
20% {-4-H——————F o o ot S —H 1 St - ~
10% ———1- -f—i- . - s -1-1- . — —
0%
100 10 1 0.1 0.01
Grain size (mm)
U.s. Percent Atterberg
Sieve # Finer Limils
3" Plastic Limit 20
11/2" Liquid Limit 30
a3/4" Plastic Index 10
1/2"
3/8"
4 100.0% Swell
10 99.8% Moisture at start
20 98.4% Moisture at finish
40 95.4% Moisture increase
100 86.5% Initial dry density (pcf)
200 74.8% Swell (psf)
-/
é JOBNO.- _\
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGNO.
505 ELKTON DRIVE DRAWN DATE: CHECKED:; DATE:
COLORADO SPRINGS, COLORADO 80807 L b 9/27//8 Z-lo




UNIFIED CLASSIFICATION SM CLIENT PROTERRA PROPERTIES
SOIL TYPE # 3 PROJECT McCUNE RANCH
TEST BORING # TP-2 JOB NO. 181459
[DEPTH (FT) 5-6 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
90% et - ] L At -
80% --| e o - — 1 A==t —1-
270% |+ S N - ]
@ 60% .. + Lt |- —
@ 50% {++++1+1+— - -+ -1 4
& 40% HHA+f—+——+ —1—1- -J— o . -
g 0% -+ T B S w?_:m. J— B 41 X
“ 20% s o - e . . -
10% | A || To-#000 4290 | |
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 21
11/2" Liquid Limit 30
3/4° Plastic Index 9
1/2" 100.0%
3/8° 098.2%
4 93.4% Swell
10 61.2% Moisture at start
20 35.3% Moisture at finish
40 24.0% Moisture increase
100 15.6% Initial dry density (pef)
200 14.0% Swell (psf)
J
JOB NO-: )
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGNO -
505 ELKTON DRIVE t:nawu: DATE: CHECKED: DATE /
COLORADO SPRINGS, COLORADO 80807 Ll 9/2/8 =Ly




UNIFIED CLASSIFICATION SC CLIENT PROTERRA PROPERTIES
SOILTYPE # 3 PROJECT McCUNE RANCH
TEST BORING # TP-8 JOB NOQ. 181459
[DEPTH (FT) 5-6 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% =
900/:, J U A [ A - E— 4- 1 _..-..0.__.-.‘:.'\%3\ S TS T T T - - - T -]
aou/u J U A — - . N — = \ — - - . - . - - - -
Z70% 4 4 + 1 9 #10 b el + =
@ 60% 1+ - 1 < - — —1—
& 50% o e 4 TR0 E 4 -+
[ o 1 O I 1 | | B O s
B b
5 30% EEmE B I o _ s 1
B a0o ) | ! 111 ] [o-a140 L) Jodo i
10% ot g -+ 4+ 1t R ~+
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 19
11/2¢ Liquid Limit 33
3/4" Plastic Index 14
1/ "
3/8" 100.0%
4 96.2% Swell
10 74.0% Moisture at start
20 50.4% Moisture at finish
40 37.7% Moisture increase
100 25.8% Initial dry density (pcf)
200 21.1% Swell (psf)
JOBNOD.:
ENT ECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS -
505 ELKTON DRIVE DRAVWN: DATE: CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80907 L LiLgs 4/27/13 -~/

»




UNIFIED CLASSIFICATION CL-SC CLIENT PROTERRA PROPERTIES
SOIL TYPE # 3 PROQJECT McCUNE RANCH
TEST BORING # TP-6 JOB NO. 181459
DEPTH (FT) 5.6 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% Qi1
o, e !20
90% - - | IEL—"_ {1l
BO% L SR : —~— e - et .
2 70% -+ L — f— — —1- ] o . - =
E #
R 60% | - SRR S 1 = el 424 | |
9_- 500/° - - - S S S—— - — - -4 .. -] — 4+ ‘2(‘0 = =
§ 40% -1 - T4+ T — |- 4ttt
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§ 30% {-i-|-{~{——F - — 1 + A1
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20% 41— — - - I N N — +H -
10% -+ J— . 11— L
0%
100 10 1 0.1 0.01
Grain size (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ 1]
a/ms"
4 100.0% Swell
10 99.5% Moisture at start 8.4%
20 95.4% Moisture at finish 20.4%
40 86.1% Moisture increase 12.0%
100 67.1% Initial dry density (pef) 101
200 54.2% Swell (psf) 350
_J
JOB NO, Y
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS -
505 ELKTON DRIVE DRAWN: DATE: CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80007 L Ll /2§ J -3 y




UNIFIED CLASSIFICATION SC-SM CLIENT PROTERRA PROPERTIES
SOIL TYPE # 3 PROJECT McCUNE RANCH
TEST BORING # 4 JOB NO. 181459
DEPTH (FT) 20 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 5 '\J.\la 4
90% - — - — - - ‘h\ - - =i - l._ - -
80% 4-1- - . - S — \ - - - - - - .- - — -
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100 10 1 0.1 0.01
Grain size {mm}
u.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 14
14/2" Liquid Limit 21
3/4" Plastic Index 7
1/2"
a/8" 100.0%
4 95,19 Swell
10 75.3% Moisture at start
20 56.1% Moisture at finish
40 44.6% Moisture increase
100 26.0% [nitial dry density (pcf)
200 18.6% Swell (psf)
_J
JOBNG.: )
ENTECH LABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGNO.
505 ELKTON DRIVE t:mwu DATE: CHECKED: DATE: -1y
COLORADO SPRINGS, COLORADO 80907 Lz q/27//




COLORADO SPRINGS, COLORADO 80907

tHAWN:

UNIFIED CLASSIFICATION CL CLIENT PROTERRA PROPERTIES
SOIL TYPE # 4 PROJECT McCUNE RANCH
TEST BORING # 1 JOB NO. 181459
DEPTH (FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% ]
90% H+4-H+—— - e — fmf e X
B0% -+ 4+tA———F— ot - - F—@810d - —] —
2 200 11| i 1 . L 18] 4200 |
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Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 22
11/2" Liquid Limit 35
3/4" Plastic Index 13
1/ 11
arns"
4 100.0% Swell
10 97.7% Moisture at start
20 92.3% Moisture at finish
40 88.0% Moisture increase
100 79.8% Initial dry density (pcf)
200 73.2% Swell (psf)
J
Y
JOBNO :
ENTECH L ABORATORY TEST 181459
ENGINEERING, INC. RESULTS FIGNO.
505 ELKTON DRIVE DATE,

<=5

CHECKED: DATE
Lil /23 J




4 \
CONSOLIDATION TEST RESULTS
TEST BORING # 1 DEPTH(ft) 15 JOB NO. 181459
DESCRIPTION CL SOILTYPE 4 CLIENT PROTERRA PROPERTIES
NATURAL UNIT DRY WEIGHT (PCF) 120 PROJECT McCUNE RANCH
NATURAL MOISTURE CONTENT 13.4%
SWELL/CONSOQOLIDATION (%) 2.5%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.1 -
r ‘ -’- T -i B 1 1T 4%
]
e - — e 4 = - 4 4+ -4 3°/°
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TN g
™ 1 4%8
— _] I L .20
— 8 - - o - — - _— R SR | 1. | .3%
[ 08 ND
JOBNOD:
ENTECH SWELL CONSOLIDATION 181459
ENGINEERING, INC. TEST RESULTS .
FIG NO.
L COLORADD SPRIGS, COLORADO 80507 L pRAWN: OATE; CHECKEs: %"‘}27//3 £l




L DRAWN

CHECK/ED:
[

CLIENT PROTERRA PROFPERTIES JOB NO. 181459
PROJECT McCUNE RANCH DATE 9/24/2018
LOCATION McCUNE RANCH TESTBY BL
BORING DEPTH, (ft) SOIL TYPE UNIFIED WATER SOLUBLE
NUMBER ' NUMBER CLASSIFICATION SULFATE, (wi%)
TB-1 15 4 CL <0.01
TB-3 10 1 SM-SW <0.01
TB-4 20 3 SC-SM <0,01
QC BLANK PASS
_
ENTECH LABORATORY TEST
EOQIE?HSEE@LNG, INC. SULFATE RESULTS
COLORADO SPRINGS, COLORADO BOSO7 DATE: 3 s




APPENDIX D: Soil Survey Descriptions



Map Unit Description: Alamosa loam, 1 to 3 percent slopss-—El Paso County Area, Colorado

El Paso County Area, Colorado

1—Alamosa loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3670
Elevation: 7,200 to 7,700 feet
Farmiand classification: Prime farmland if irrigated and reclaimed of
excess salts and sodium

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

Description of Alamosa

Setting
Landform: Flood plains, fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0to 6inches: loam
Bt - 6 to 14 inches: clay loam
Btk - 14 to 33 inches: clay loam
Cg1 - 33 to 53 inches: sandy clay loam
Cg2 - 53 {o 60 inches: sandy loam

Properties and qualities

Slope: 1 to 3 percent

Depth to restrictive fealure: More than 80 inches

Natural drainage class: Poorly drained

Rurnoff class: Very high

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.60 in/hr)

Depth to water table: About 12 to 18 inches

Frequency of flooding: Frequent

Frequency of ponding: None

Calcium carbonate, maximum in profile; 5 percent

Salinity, maximum in profile: Very slightly saline to strongly saline
(2.0 to 16.0 mmhos/cm)

Available waler storage in profile: High (about 10.2 inches)

interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: D
Ecological site: Mountain Meadow (R048AY241C0)
Hydric soil rating: Yes

us Natural Resources Waeb Soii Survey 9/24/2018
<= Conservation Service Natlonal Cooperative Soil Survay Page 10of2



Map Unit Description: Alamosa loam, 1 to 3 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 15, Oct 10, 2017

Usba  Natural Resources Web Soll Survey 9/24/2018
<= Conservation Service Naticnal Cooperative Soll Survey Page20of 2



Map Unit Description: Brusselt loam, 3 to 5 percent slopes—El Paso County Area, Colorado

El Paso County Area, Colorado

15—Brussett loam, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 367k
Elevation: 7,200 to 7,500 feet
Frost-free period: 115 to 125 days
Farmland classification: Prime farmland if irrigated

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

Description of Brussett

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits

Typical profile
A - 0 fo 8 inches: loam
BA - 8to 12 inches: loam
Bt - 12 fo 26 inches: clay loam
Bk - 26 to 60 inches: silt loam

Properties and qualities

Slope: 3 to 5 percent

Depth to restrictive feature: More than B0 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.60 infhr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonale, maximum in profile: 5 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
{o 2.0 mmhos/cm)

Available water storage in profile: High (about 9.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Loamy Park (R048AY222C0)
Hydric soil rating: No

Us|

Natural Resources
Conservation Service

Web Soll Survey
National Cooperative Soll Survey

9/24/2018
Page 1of2



Map Unit Description: Brussett loam, 3 to 5 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 15, Oct 10, 2017

usD4  Natural Resources Web Soil Survey 9/24/2018
=8  Conservation Service National Cooperative Soil Survey Page 2of2



Map Unit Description: Cruckion sandy loam, 1 to 9 percent slopes—El Paso County Arsa,
Colorado

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 to 18 inches
Mean annua! air temperature: 42 1o 46 degrees F
Frost-free period: 110 to 120 days
Farmland classification: Not prime farmland

Map Unit Composition
Cruckton and simifar soils: 85 percent

Estimates are based on observations, descriptions, and transects of

the mapunit,

Description of Cruckton

Setting
Landform: Flats, hills

Landform position (three-dimensional): Side slope, talf

Down-slope shape: Linear
Across-siope shape: Linear
Parenf malerial: Alluvium derived from arkose

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

Properties and qualities
Slope: 1 to 9 percent
Depth to restriclive 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 (nonirrigated): 4e
Hydrologic Soil Group: B

Ecological site: Sandy Divide (R049BY216CQ)
Hydric soil rating: No

USDA

Natural Resources
Conservation Service

Web Soll Survey
Nationa! Cooperative Soll Survey

972412018
Page 10of2



Map Unit Description: Cruckton sandy loam, 1 to 9 percent slopas—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 15, Oct 10, 2017
usps  Natural Resources Web Soll Survey 9/24/2018

a=m Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Elbeth sandy loam, 3 to 8 percent slopes-—E| Paso County Area,
Colorado

El Paso County Area, Colorado

25—Elbeth sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbof: 367x
Elevation: 7,300 to 7,600 feet
Farmiand classification: Not prime farmland

iMap Unit Composition
Elbeth and similar soils: BS percent
Estimates are based on observalions, descriptions, and transects of
the mapunit.

Description of Elbeth

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

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

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff cfass: Medium
Capacity of the most limiting layer to transmit water (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)

Interpretive groups
Land capability classification (irigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit:

LS! Natural Resources Web Soll Survey
Conservation Service National Cooperative Soll Survey

924/2018
Page 10of2



Map Unit Description: Elbeth sandy loam, 3 to 8 percent slopes--E! Pase County Area,
Colorado

Hydric soil rating: No
Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 15, Oct 10, 2017

us| Natural Resources Web Soll Survey 9/24/2018
Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Elbeth sandy loam, 8 to 15 parcent slopes—E! Paso County Area,
Colerado

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 to 7,600 feel
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-slope shape: Linear
Across-slope shape: Linear
Parent material; Alluvium derived from arkose

Typical profile
A - 0lo 3inches: sandy loam
E - 310 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 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.60 infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Freguency of ponding: None
Available waler storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification {irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydric soif rating: No

Minor Components

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

Natural Resources Web Soll Survey
=== Conservation Service National Cooperative Soil Survey

9/24/2018
Page 10f2



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

Colorado
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 15, Oct 10, 2017

Natura! Resources Wab Soil Survey 9/24/2018

Conservation Service National Cooperative Soll Survey Page 2 of 2



Map Unit Description: Holdemess loam, 8 o 15 percent slopes-—-El Paso County Area,
Colorado

El Paso County Area, Colorado

36—Holderness loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 3689
Elevation: 7,200 to 7,400 feet
Farmland classification: Not prime farmland

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

Description of Holderness

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

Typical profile
A -0 to 9inches: loam
Bt - 9 to 43 inches: clay loam
C - 43 to 60 inches: gravelly sandy clay loam

Properties and qualities

Siope: 8 to 15 percent

Depth to reslrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksal):
Moderately low to moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 5 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available waler storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capabilily classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: Loamy Park (R048AY222C0)
Hydric soil rating: No

UsDA  Natural Resources Web Soil Survey
==l Cconservation Service National Cooperative Soil Survey

8/24/2018
Page 1of 2



Map Unit Description: Holdermness loam, 8 to 15 percent slopes-—El Pasc County Araa,
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 15, Oct 10, 2017

us! Natural Resources Web Soll Survay 9/24/2018
Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Peyton sandy loam, 5 1o 9 percent siopes—E| Paso County Araa,

El Paso County Area, Colorado

67—Peyton sandy loam, 5 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369d
Elevation: 6,800 to 7,600 feet
Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 115 to 125 days
Farmiand classification: Not prime farmland

Map Unit Composition
Peyton and similar soils: 85 percent

Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Peyton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-siope shape: Linear
Across-slope shape: Linear

Parent material: Arkosic alluvium derived from sedimentary rock
and/or arkosic residuum weathered from sedimentary rock

Typical profile
A -0to 12 inches: sandy loam
Bt - 12 to 25 inches: sandy clay loam
BC - 25 to 35 inches: sandy loam
C - 35 to 60 inches: sandy loam

Properties and qualities
Siope: 5 to 9 percent
Depth to restrictive feature: Mare than 80 inches
Natural drainage class: Well drained
Runoff class: Madium

Capacity of the most limiting layer to transmit water (Ksat):

Moderately high {0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Available water storage in profile: Moderate (about 7.3 inches)

Interpretive groups

Land capability classification (irrigated): None specified

Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B

Ecological site: Sandy Divide (R049BY216C0)
Hydric soil rating: No

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

9/24/2018
Page 10of 2



Map Unit Description: Peyton sandy toam, 5 to 9 percent slopes--—-El Paso County Area,
Colorado

Minor Components

Other solls
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: Ei Paso County Area, Colorado
Survey Area Data: Version 15, Oct 10, 2017

UsDA  Natural Resources Web Soll Survey 9/24/2018
=== Cconservation Service National Coopearative Soil Survey Page20f2



Map Unit Description: Peyton-Pring complex, 3 to 8 percent slopes---El Paso Counly Area,
Colorado

El Paso County Area, Colorado

68—Peyton-Pring complex, 3 to 8 percent slopes

Map Unit Sefting
National map unit symbol: 369f
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Peyton and similar soils: 40 percent
Pring and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Peyton

Setting
Landform; Hills
Landform position (three-dimensional): Side slope
Down-siope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock
and/or arkosic residuum weathered from sedimentary rock

Typical profile
A -01to 12 inches: sandy loam
Bt- 12 to 25 inches: sandy clay loam
BC - 25 to 35 inches: sandy loam
C - 3510 60 inches: sandy loam

Properties and qualities
Siope: 3 to 5 percent
Depth to restrictive feature: More than B0 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.60 infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soif rating: No
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Map Unit Description: Peyton-Pring complex, 3 to 8 percent slopes-—~E! Paso County Area,

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feafure: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer o transmit water (Ksat): High
(2.00 to 6.00 infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated}): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Loamy Park (R048AY222C0Q)
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 15, Oct 10, 2017
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Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes—E! Paso County Area,

Colorado

Ef Paso County Area, Colorado

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 36%k
Elevation: 6,800 to 7,600 feet

Farmiand classification: Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent

Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Pring

Setting
Landform: Hills

Landform position (three-dimensional): Side slope

Down-slope shape: Linear
Across-slope shape: Linear

Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile

A - 0to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities

Siope: 3 to 8 percent

Depth to restrictive feature: Mora than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): High
{2.00 to 6.00 in/hr)

Depth to waler table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available waler storage in profile: Low {about 6.0 inches)

Interpretive groups

Land capability classification (irmigated): None specified
Land capabilily classification (nonirrigated): 3e
Hydrologic Soil Group: B

Ecological site: Loamy Park (R048AY222C0)

Hydric soil rating: No

Minor Components
Other soils

Percent of map unit:
Hydric soil rating: No
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Map Unit Description: Pring coarse sandy loam, 3 to B percent slopes—El Paso County Area,
Colorado

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 15, Oct 10, 2017
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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
Farmfand classification: Not prime farmland

Map Unit Composition
Tomah and simifar soifs: 50 percent
Crowfoot and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects 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 - 0io 10 inches: loamy sand
E - 10to 22 inches: coarse sand
C - 48 io 60 inches: coarse sand

Properties and qualities
Slope: 3 to B 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 waler storage in profife: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216C0)
Hydric soil rating: No

Descriptien of Crowfoot

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

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

Across-slope shape: Linear

Parent material: Alluvium

Typical profile
A -Q1to 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 ta B 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 capabilily classification (irrigated): None specified
Land capabilily classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216C0)
Hydric sail 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: E! Paso County Area, Colorado
Survey Area Data: Version 15, Oct 10, 2017
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