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1.0 SUMMARY

Project Location

The project site lies in portions of Sections 21, 22, 27 and 28, Township 12 South, Range 64 West
of the 6™ Principal Meridian, in El Paso County, Colorado. The site is located approximately 4
miles northeast of Falcon, Colorado, northwest of Highway 24, east of Eastonville Road and west
of Elbert Road.

Project Description

Total acreage involved in the project is approximately 765 acres. The proposed site development
consists of one-hundred and eighty-four (184) single-family rural residential lots with park and
open space areas. 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, unstable slopes, floodplain, seasonal and
potentially seasonal shallow groundwater, and areas of ponded water. 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 ocated in portions of Sections 21, 22, 27 and 28, Township 12 South, Range 64 West
of the 6™ Principal Meridian, of the 6" Principal Meridian in El Paso County, Colorado. The site
is located approximately 4 miles northeast of Falcon, Colorado, northwest of Highway 24, east of
Eastonville Road and west of Elbert Road. The location of the site is as shown on the Vicinity
Map, Figure 1.

The topography of the site consists of gentle areas to rolling hills that vary from gradually to
moderately sloping generally to the southeast. Steep slopes are located along some of the
drainages in the eastern portions of the site. The drainages on site flow in southeasterly directions
through the site. Water was observed flowing in the drainage in the northeast portion of the site,
however, no water was observed flowing in the other drainages. Water was observed ponded
behind an earthen dam in the southeastern portion of the site 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 December 13, 2018, are included in Appendix A.

Total acreage involved in the proposed development is approximately 765 acres. One hundred
and eighty-four (184) single-family rural residential lots with park and open space areas are
proposed. The proposed residential lots are approximately 2.5 to 5 acres in size. 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
December 13, 2018.

Ten (10) test borings and eight (8) tactile test pits were performed on the site to determine soil
and bedrock characteristics and 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 select soil samples to classify and determine the soils
engineering characteristics. Laboratory tests included grain-size analysis, ASTM D-422 and FHA
Swell Testing. 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.
Approximately 18 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 northerly direction (Reference 1). The rocks in the area of the site are sedimentary in nature
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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, sheetwash deposits, eolian sands, 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 drainages on the site and as stream terrace deposits and
sheetwash deposits. Eolian sands are deposited by the action of prevailing winds. Man-made
soils exist as earthen dams and 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 three soil types on the site (Figure 4). In general, they vary
from loam, loamy sands, and sandy loam. The soils are described as foliows:

Type Description
8 Blakeland Loamy Sands, 1-9% slopes
19 Columbine Gravelly Sandy Loam, 0 to 3% slopes
83 Stapleton Sandy Loam, 3 to 8% slopes

Complete descriptions of each soil type are presented in Appendix D. The soils have generally
been described to typically have rapid permeabilities. The majority of the soils have been
described as good for urban development. Limitations include the hazard of flooding on Soil Type
No. 18 in some areas. Some areas of Soil Type 19 have mapped in the floodplain zones that are
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.

5.3 Site Stratigraphy

The Falcon 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:
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Qaf

Qal

Qp

Qb

Qsw

Qes

Qc/Tkd

Recent Artificial Fill of Holocene Age: These are man-made fill deposits associated
with earthen dams and 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 siity 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 gravelly sands.

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

Eolian Sand of Pleistocene Age: These materials consist of windblown sand
deposits. The materials typically consist of light brown, well-sorted silty sands. The
windblown sand deposits tend to have low density and low bearing characteristics.

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
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 Falcon

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 Geological Survey in 1981

(Reference 5). The Test Pits 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.
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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 soils were classified using the Unified Soil Classification System (USCS). The
test pit soils were also classified using the USDA Textural Soil Classification.

Sail Type 1 is well-graded, slightly silty to silty and clayey sand (SW, SM-SW, SM, SC, SC-SM-
SW). This material was encountered in all of the test borings and in six of the test pits. The sand
was encountered at the existing surface and extended to depths ranging from 1 to 9 feet in the
test borings and 2 feet to the termination of the test pits (8 feet). These soils were encountered at
medium dense to dense states and at dry to very moist conditions. Samples tested had 5 to 40
percent of the soil size particles passing the No. 200 Sieve. Atterberg Limits Testing resuited in
a liquid limit of 17 and a plastic index of 5. FHA Swell Testing on samples of the sand resulted in
expansion pressures of 110 and 130 psf, indicating low expansion potential.

Soil Type 2 is a sandy clay (CL). This material was encountered in two of the test borings and
four of the test pits. The clays were encountered at depths ranging from the existing surface grade
in the test pits and at 9 feet in the test borings and extended to depths up to 9 feet in the test pits
and 14 feet in the test borings. The clays were encountered at very stiff consistencies and moist
conditions. The samples tested had 74 to 85 percent of the soil size particles passing the No.
200 sieve. Atterberg Limits Testing resulted in a liquid limit of 44 and a plastic index of 22. FHA
Swell Testing resulted in an expansion pressure of 1020 psf, indicating moderate expansion
potential.

Soil Type 3 is a silty to clayey sandstone and very clayey sandstone (SM, SC). This material was
encountered nine of the test borings and in two of the test pits. The sandstone was encountered
at depths ranging from 1 to 14 feet bgs and extended to depths ranging from 14 to 19 feet or to
the termination of the borings and pits (6 to 20 feet). The sandstone was encountered at very
dense states and moist to wet conditions. Samples tested had 13 to 42 percent of the soil size
particles passing the No. 200 sieve. Atterberg Limits Testing resulted in a liquid limit of 28 and a
plastic index of 15.

Soil Type 4 is a sandy to very sandy claystone (CL). This material was encountered six of the

test borings and Test Pit No. 6. The claystone was encountered at depths ranging from 9 to 19

6

Preliminary Sail, Geology, Geologic Hazard
& Wastewater Study

Grandview Reserve

£l Paso County, Colorado

Job No. 181951



Entech Engineering, Inc.

feet in the test borings and 2 feet in the test pit and extended to depths ranging from 14 feet to
the depths explored (5 to 20 feet). The claystone was encountered at hard consistencies and
moist conditions. Samples tested had 59 to 72 percent of the soil size particles passing the No.
200 sieve. Atterberg limits testing resulted in a liquid limit of 35 and a plastic index of 21. FHA
Swell Testing resulted in expansion pressures 950 and 1580 psf. Swell/Consolidation Testing
resulted in a volume change of 0.7 percent. These results indicate the claystone exhibits low to
high expansion potential.

The 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. Bedrock depths are
summarized in Table 2.

5.5 Groundwater

Groundwater was encountered in seven of the test borings at depths ranging from 4.5 to 19 feet.
Additionally, groundwater was encountered in Test Pit Nos. 2, 3 and 7 at 7.5, 8.5 and 6.5 feet
respectively. Groundwater was not encountered in the remaining test borings or test pits which
were drilled/excavated to depths ranging from 5 to 20 feet. Groundwater depths are summarized
in Table 2. Areas of seasonal and potentially seasonal shallow groundwater have been mapped
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 techniques

are as follows:

Artificial Fill

These are man-made fill deposits associated with earthen dams and berms on-site.

Mitigation: Berms were observed along Eastonville Road that can be avoided or easily removed
or penetrated by foundations. The earthen dams lie within areas designated as open space and
will be avoided by development. Should any uncontrolled fill be encountered beneath foundations,
removal and recompaction at 95 percent of its maximum Modified Proctor Dry Density, ASTM D-
1557 will be required.

Loose or Collapsible Soils
Loose soils were not encountered in the test pits, however, the windblown sand deposits are

known to have low density. 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 cbservation.

Expansive Soils

Clays and claystone were encountered in some of the test pits excavated on—site that are
potentially expansive. Expansive claystone is commonly encountered within the Dawson
Formation. These occurrences are typically sporadic; therefore, none have been indicated on the

8
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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.

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 percent 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 slopes or landslides. However, the steeply sloping areas
along the drainage in the eastern portion of the site have been identified as unstable slopes.
These areas are identified on the Geology/Engineering Geology Map, Figure 6. The
recommendations for these areas are as follows:

o Unstable Slope Area

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

Mitigation: Building shouid be avoided in these areas. The lots most significantly affected by
unstable slopes are Lots 18, 84, 106 and 107. 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 renches, basement excavations and other subsurface features should not
9
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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 a non-erosive manner away from the slope. Irrigation 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.

Floodplain and Drainage Areas

Portions of the site associated with some of the drainages are mapped within a floodplain zones
according to the FEMA Map No. 08041CO556G, dated December 7, 2018 (Figure 7, Reference
6). The floodplain areas have been designated as open space and/or can be avoided by
construction. An area of ponded water exists in the floodplain that is designated as open space
and will be avoided by development. 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 the low-lying areas and minor drainages across the site. Water was observed in
the drainage in the northeastern portion of the site, but was not observed in any of the other minor
drainages at the time of our site investigation, however, water was observed ponded behind an
earthen dam in the southeastern portion of the site. 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.

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 bisects 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.
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6.1 Relevance of Geologic Conditions to Land Use Planning

We understand that the development will be rural residential lots with areas of park and open
space. Itis 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 in the area are typically at medium dense to dense states. Areas of loose
soils may be encountered that may require recompaction. The medium dense to dense granular
soils encountered in the upper soil profiles of the 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. Any uncontrolled fill encountered beneath
foundations will require complete removal and recompaction. Expansive soils, although sporadic,
were encountered. Expansive clayey sandstone, claystone and associated clayey residual soils
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.

Unstable slopes exist along portions of the drainage in the eastern portion of the site where the
drainage has eroded cut banks. A 30-foot building setback is recommended from the crest of the
unstable slopes. Septic fields should not be located within the building setback as well. The slopes
primarily affect Lots 18, 84, 106 and 107. It appears there is sufficient room on the lots to avoid
the unstable slopes. 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.
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Areas of seasonal shallow groundwater and potentially seasonal shallow groundwater were
encountered on site. Additionally, portions of the site have been mapped in floodplain zones. The
floodplain areas are in the designated open space area and can be avoided by development.
Water was observed ponded behind an earthen dam in the eastern portion of the site during our
site investigation. This area lies in an area designated as open space and will be avoided by
development. Due to the size of the lots and the proposed development, the majority of the areas
mapped as seasonal or potentially seasonal shallow groundwater can be avoided by construction
on the lots. Septic systems are not recommended in these areas due to the potential for shallow
groundwater. 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.

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. Eight (8) tactile test pits were performed on
the property. The test pits were located in potential locations of future systems. The approximate
locations of the test pits are indicated on Figure 3, on the Geology/Engineering Geology Map,
Figure 6, and on the Septic Suitability Map, Figure 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 three 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 rapid percolation rates. The majority of the soils
have been described with moderate permeabilities.
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Soils encountered in the tactile test pits consisted of loamy sand to gravelly loamy sand, gravelly
sand, sandy clay loam, very sandy clay, silty to very clayey sandstone and sandy claystone.
Bedrock was encountered in three of the test pits at depths ranging from 2 to 4 feet. The limiting
layers encountered in the test pits are the sandy loam (Soil Type 2), sandy clay loam (Soil Type
3A), sandy clay, silty to clayey sandstone and sandy claystone (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 and 5 through 8 will require a designed system. Groundwater was encountered
in Test Pit Nos. 2, 3 and 7 at depths ranging from 6.5 to 8.5 feet. Areas where shallow bedrock
or groundwater are encountered may require designed systems. 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 many 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, fioodplains 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 £/ Paso County Aggregate Resource Evaluation Map (Reference 7), the area is mapped
with upland 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 deposits: probable aggregate resource (U4). According
to the Evaluation of Mineral and Mineral Fuel Potential (Reference 9), the area of the site has
been mapped with some areas as “Good” and some as “Little or No Potential” for industrial

minerals depending on geologic deposits. Considering the abundance of similar materials through
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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. It 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.

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.
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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 personnel
should be made familiar with the contents of this report. Reporting such discrepancies to Entech
Engineering, Inc. soon after they are discovered would be greatly appreciated and could possibly
help avoid construction and development problems.

This report has been prepared for 4 Site Investments, 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.

16

Preliminary Soil, Geology, Geotogic Hazard
& Wastewater Study

Grandview Reserve

El Paso County, Colorado

Job No. 181951



Entech Engineering, Inc.

BIBLIOGRAPHY

. Bryant, Bruce; McGrew, Laura W, and Wobus, Reinhard A. 1981. Geologic Structure Map of
the Denver 1° x 2° Quadrangle, North-Central Colorado. Sheet 2. U.S. Geologic Survey. Map
I-1163.

. Natural Resource Conservation Service, September 23, 2016. Web Soil Survey. United
States Department Agriculture, http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm.

. United States Department of Agriculture Soil Conservation Service. June 1981. Soil Survey
of El Paso County Area, Colorado.

- Morgan, Matthew L. and White, Jonathan L., 2012. Geologic Map of the Falcon Quadrangle,
El Paso County, Colorado. Colorado Geological Survey. Open-File Report 12-05,

. Bryant, Bruce; McGrew, Laura W. and Wobus, Reinhard A. 1981. Geologic Map of the Denver
1°x 2° Quadrangle, North-Central Colorado. U.S. Geologic Survey. Map 1-1163,

. Federal Emergency Management Agency. December 7, 2018. Flood Insurance Rate Maps
for the City of Colorado Springs, Colorado. Map Number 08041CO556G.

. El Paso County Planning Development. December 1995. E/ Paso County Aggregate
Resource Evaluation Maps.

. Schwochow, S.D.; Shroba, R.R. and Wicklein, P.C. 1974. Atlas of Sand, Gravel, and Quarry
Aggregate Hesources, Colorado Front Range Counties. Colorado Geological Survey. Special
Publication 5-B.

. Keller, John W.; TerBest, Harry and Garrison, Rachel E. 2003. Evaluation of Mineral and

Mineral Fuel Potential of El Paso County State Mineral Lands Administered by the Colorado
State Land Board. Colorado Geological Survey. Open-File Report 03-07.

Preliminary Soil, Geology, Geologic Hazard
& Wastewater Study

Grandview Reserve

El Paso County, Colorado

Job No. 181951



TABLES



AGNYS ‘INOLSAVID 19 000 L SE £e9 0l F b
AQNYS AH3IA “ANOLSAVID 10 0'6S 0l I ¥
AONYS "INOLSAYT) =) 08s| &1L St 6 ¥
AGONVS AHIA ‘INOLSAVID 10 Vb 056 9'19 £z 9-d1 ¥
AONVS 'INOLSAVID 19 %20 LB CES SI 3 ¥
ALIS "INOLSANYS WS ¥l £2 l £
ALTS 'INOLSANYS WS 6ct St ¥ £
ATAVID 'INOLSANYS a8 LO'0> Gl 82 o'l £C 2 £
AJAVIO 'INOLSANYS o] a'se 0z 9 £
ALIS ‘INOLSANYS WS 2’5t ol £ 3
ATAVID AHIA ‘INCLSANVS 08 Vb £2r S S-dL 3
ALTIS “ANOLSANYS WS Vi 29l G-p b-dl £
AGNVS 'AVIO B 100> Ze ¥ 9eL 0l 0l A
AONVS ‘AVID 10 v 0201 g'va 9 8-dl F
ALTIS AHIA 'ANVS WS oLl 8'6€ g [ 1
ALS 'ONVS ns z6l g 8 I
ATAVID 'ALUS ALHDINS ‘ONVS | MS-WS-0S 200 [ 14 66 S g 1
ALIS ALHONS ‘aNVS MS-WS 1L €2 ¥ 1
ALTIS ‘ONVS WS oel 12t 5 1 L
ALUS 'ANVS WS 602 5 9 L
ALNS 'dNVYS NS £Ee £2 £ b
ALTIS 'ONVYS WS Ve Sil 9-G L-dl 1
anvs MS 1 &7 9-g t-dl 1
A3AVIO 'ONVS 28 vE '8l 68 E-dl 1
ALNS ATLHOINS ‘GNVS MSWS Ve 5'g €2 €-dl 1
ALS ATLHDNS ‘dNVS MS-WS '3 8'g £-2 g-dL 1
NOLLJIHOS3A T10s 'SSY1D 3dAL {%) {dsd} (% 1m) (%) (%) (%) {30d) (%) (1) "ON AdAL
azadINn MOS [ FOSNOD | 11IMS | 3Lv4TINs | X3aNI LW [3AZIS 002 'ON| ALISN3Q |u31vm | HL430 [oNibog| oS
vasn | /3ms vH4 oUsYld | ainor ONISSYd AHd 1831

IS6L8L "ONgOT

IAHIS3IH MIIAANYHS  TD3Iroud

OTI'SINIWLSIANI LS+ INTIND

S17NS3Y 1S31 AHOLVHOS8VT 40 AHVAWNS
L 379vL




Table 2: Summary of Depths to Bedrock and Groundwater

Test Depth Depth to
No. to Groundwater (ft.)
Bedrock (ft.)
TB-1 9 6
TB-2 1 12.5
TB-3 8 =20
TB-4 9 1.5
TB-5 9 13
TB-6 8 >20
TB-7 1 8
TB-8 14 4.5
TB-9 9 >15
T8-10 14 19
TP-1 4 >6
TP-2 >8 7.5
TP-3 >9 8.5
TP-4 >8 >8
TP-5 4 >6
TP-6 2 >5
TP-7 >8 6.5
TP-8 >8 >8




Table 3: 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* 4* N/A
2 2A 0.60 N/A 7.5
3 2A 0.60 N/A 8.5
4 2A 0.60 N/A N/A
5 4A* 0.15* 4* N/A
6 4A* 0.15* 2" N/A
7 4A* 0.15* N/A 8.5
8 4A* 0.15* N/A N/A

*- Conditions that will require an engineered OWTS
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APPENDIX A: Site Photographs
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APPENDIX B: Test Boring and Test Pit Logs



TEST BORING NO. 1 TEST BORING NO. P
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COARSE GRAINED, GRAY, VERY COARSE GRAINED, BROWN, 6"
DENSE, WET i VERY DENSE, MOIST 7
20 20 7
Y J
¢ ™
JOBNO :
ENTECH TEST BORING LOG 181951
ENGINEERING, INC. FIG NO ]
L COLORADD SPRINGS, COLORADO 80907 L aRAv Gl CHECEA | 7 gAsT'E/ I J J




TEST BORING NO. 3 TEST BORING NO. 4
DATE DRILLED 11/28/2018 DATE DRILLED 11/28/2018
Job # 181951 CLIENT 4 SITE INVESTMENTS, LLC
LOCATION GRANDVIEW RESERVE
REMARKS REMARKS
= | o= |
g3 15
- =| 2 | o |38°59'04"N, — 5l E | o
S ls(8 2] 8]2|104°33 09" W S |sl8l2 8|2
A IEARE AL EHEIE
DRY TO 20', 12/18/18 S #1882 £ |§watere s, 1msons (8 | 2|88 S (3
SAND, SILTY TO CLAYEY, FINE T0 o TTOPSOIL, GAND, SLIGHTLY FEZ
COARSE GRAINED, BROWN, 141 SILTY, FINE TO COARSE GRANED, | T ".
MEDIUM DENSE, MOIST iy 25| 4.7 | 1 |BROWN, MEDIUM DENSE, DRY . 23| 221 1
T2 TO MOIST
VERY MOIST LENSES 5721|118 1 5 20| 3.4 | 1
-/
SANDSTONE, SILTY, FINE TO
COARSE GRAINED, EROWN, 10 50| 8.8 | 3 |SANDSTONE, SILTY, FINE TO 10 50|10.5| 3
VERY DENSE, MOIST 6" COARSE GRAINED, TAN, VERY
DENSE, MOIST =
CLAYSTONE, SANDY, BROWNTO |15 50[13.8| 4 15 30[ 83| 3
GRAY BROWN, HARD, MOIST 5" a
20 50|12.3 | 4 |CLAYSTONE, SANDY, BLUE GRAY, [20 40]12.3] 4
5" HARD, MOIST 7
a

181951
FIGND :

ENTECH [ TEST BORING LOG ]

ENGINEERING, INC.

505 ELKTON DRIVE DRAWN : CHECKED:
COLORADO SPRINGS, COLORADO B0907 L DATE. [/\ ,}:?I 1




4 N
TEST BORING NO. 5 TEST BORING NO. 6
DATE DRILLED 11/28/2018 DATE DRILLED 11/28/2018
Job # 181951 CLIENT 4 SITE INVESTMENTS, LLC
LOCATION GRANDVIEW RESERVE
REMARKS REMARKS
RS | e
38° 59' 05" N 1% £l 5
' = | € | o = 5| € |o
104° 32 44" W S |lzi8lal8|g < 8le] 8|8
Z [E|Bl 2] & |E £ SEIR NS
WATER @ 13, 11/30/18 3 |&|&l2]| £ [3|oryTO20, 12118118 8 glal 2|3
TTOPSOIL, SAND, SLIGHTLY IRz & TOPSOIL, 5AND, GILTY,FINE |
SILTY. SLIGHTLY CLAYEY, FINE T TO COARSE GRAINED, BROWN,
TO COARSE GRAINED, GRAY <l 25 [12.7 | 1 |pensE prY TO MOIST 34| 07| 1
BROWN, MEDIUM DENSE, MOIST T--.
5 H— 20|79 |1 311391
CLAY LENSES +;
SANDSTONE, CLAYEY, FINE TO
SANDSTONE, SILTY, FINE T0 10 50 [12.3 | 3 |MEDIUM GRAINED, BROWN, 50(13.7] 3
COARSE GRAINED, GRAY BROWN, VERY DENSE, MOIST 7"
VERY DENSE, VERY MOIST
-
CLAYSTONE, SANDY, GRAY, 15 50(13.2] 4 50{10.9| 3
HARD, MOIST 11" 7'
20 7] 50]|12.4| 3
3"
\ J
4 3
ENTECH TEST BORING LOG 187651
ENGINEERING, INC. P30,
, , -3
S COLORADD SPRINGS, COLORADO 80907 L pRAWE: DATE: RSN | R 9 J P




TEST BORING NO. 7 TEST BORING NO. 8
DATE DRILLED 11/28/2018 DATE DRILLED 11/28/2018
Job # 181951 CLIENT 4 SITE INVESTMENTS, LLC
LOCATION GRANDVIEW RESERVE
REMARKS REMARKS
| & | =
8| € 8| €
SIS = | &g |see e N, _ Tl L],
104° 33' 44" W E [s]8] 2| 8 | &|104°33 25" w E |5(82] 8|2
= |E|E[ | & |E £ [E]8[g] & |E
WATER @ 8', 11/30/18 S {zl8la] 2 | |water @ 45, 1173018 g #8182 18
TTOPSOIL, SAND, SILTY, BROWN | [o39 | 1 [15.TOPSOIL, SAND, SILTY, FINE | |34
SANDSTONE, SILTY, FINE TO M TO COARSE GRAINED, GRAY "
COARSE GRAINED, TAN, VERY 50| 3.8 | 3 |BROWN, MEDIUM DENSE, MOIST o 21|77 1
DENSE, MOIST TO VERY MOIST 6" TO VERY MOIST
5 50|96 | 3 2|5 16[10.0] 1
9" -
X
10 50(10.9 | 3 [CLAY, SANDY, GRAY BROWN, 10 40|14.1| 2
11° YERY STIFF, MOIST
15 7 SANDSTONE, CLAYEY,FINETO |15 50[9.0]| 3
. COARSE GRAINED, GRAY BROWN, 6"
: VERY DENSE, MOIST :
20_" 20:
y
JOBND.:
ENTECH TEST BORING LOG 181951

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADC B0907

FIG NO

Fﬁ

DRAWN

DATE:

C‘.HECKED}L lff% 9 J

—




TEST BORING NO. 9 TEST BORING NO. 10
DATEDRILLED  11/28/2018 DATEDRILLED  11/28/2018
Job # 181951 CLIENT 4 SITE INVESTMENTS, LLC
LOCATION GRANDVIEW RESERVE
REMARKS REMARKS
_ | = _| =
g § S| E
38° 58' 44" N, = 5| € | o |38°59 05N, AR
104° 32' 59' W S 3|8 2| 8|S|r0ea2aaw al 8¢
2 |E[Elz] 2|5 = 2 (=
DRY TO 15.5', 11/30/18 S |&(8|m| = | 8 |WATER @ 19, 11/30/18 Bl=Z|a
TTOPSOL, SAND, SILTY, FRETO | |acH] TTOPSOL, SAND, SILTY, FINE T0
COARSE GRAINED, TAN.MEDIIM | T~ COARSE GRANED, BROWN,
DENSE, MOIST 25[3.9 | 1 |MEDIUM DENSE, DRY TO MOIST 17| 1.4 ] 1
SAND, VERY SILTY, FINE GRAINED, 16 |18.9| 1 18[37| 1
GRAY BROWN, MEDIUM DENSE,
VERY MOIST
CLAYSTONE, SANDY, GRAY 30 [12.1 | 4 [cLAY, 5ANDY, DARK BROWN, 30[19.9| 2
BROWN, HARD, MOIST 6" VERY STIFF, MOIST
50 [15.7 | 4 [SANDSTONE, CLAYEY, FINE TO a2|97|3
10° MEDIUM GRAINED, BLUE GRAY, 6"
VERY DENSE, MOIST
i 2
20 = az|10.4| 3
- 4"
JOB NO.:
ENTECH TEST BORING LOG 181951

ENGINEERING, INC.

505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80907

]

[

DRAWN:

DATE:

CHECKED:

/4 *ﬁzu J

FIG NOQ -




TEST PIT NO. 1 TEST PIT NO. 2
DATE EXCAVATED 12/13/2018 DATE EXCAVATED 12/13/2018
Job # 181951 CLIENT 4 Site Investments, LLC
LOCATION Grandview Reserve
REMARKS REMARKS
o) [} g_ 1)
g| s I
wlO g wlo |8
[)) [ i) ol >
2| 3 |E 3| 2 |E
— Q Q — Q
= Slel kg ‘E € |5(82| 2 ﬁ
£ alw| o £ Q.
HEERE A HEEE
Dry to 6', 12/13/18 [a] ol | b | D [Waterat7.5', 12/13/18 o O lo|lala D
topsoil sandy loam, brown topsoil sandy loam, brown Sle
1 1 g
sandy loam, fine to coarse gr| w | 2A|gravelly sandy loam, fine to : gr| w [2A
grained, tan 2 coarse grained, tan 2
3 3
4 4
weathered to formational ma 4A o
silty sandstone, tan 5 5 |}
gravelly sand, fine to coarse _ 2] |sa 1
6 grained, tan to gray 6 [«
7 7 P
*groundwater at 7.5' v b
8 =18 |«®
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
E NTE c H JOB NO.
TEST PIT LOG 1197}
ENGINEERING, INC. T
505 ELKTON DRIVE L DRAWN: DATE CHECKED: J B -4

COLORADO SPRINGS, COLORADO 80307

s

L




TEST PIT NO. 3 TEST PIT NO. 4
DATE EXCAVATED 12/13/2018 DATE EXCAVATED 12/13/2018
Job # 181951 CLIENT 4 Site Investments, LLC
LOCATION Grandview Reserve
REMARKS REMARKS
[ [i1] 1]
21 |8 215 |8
2l 3|5 3| 3|5
Water at 8.5', "g. g' c—f 2 5 "g. 'E E' 2 2 E
12/13/18 S |a|8!8] 8 |3 |pytos, 1213118 AN AR E
topsoil sandy loam, brown topsoil sandy loam, brown A fﬁ
1 15
gravelly sandy loam, fine to gr| w |2A|gravelly sandy loam, fine to - gr{ w |2A
coarse grained, tan 2 coarse grained, tan 2 :
3 3]
I gravelly sand, fine to coarse : 5 sg 1
4 1= grained, tan 4 |
- . - P
gravelly sand, fine tocoarse | 5_{.° sg 1 5 % v]
grained, tan 5 e ’)
6] 6 Jux
. oe]
| 7 Jen
e %)
8 I-". 8 |.*
gravelly sandy clay loam, _y [ 7.1 [ma 3A
fine to coarase grained, — | ¢ P/ 9 :
fgray i i
*groundwater at 8.5' 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
. J
s ™
E N TE c H JOB NO:
TEST PIT LOG 13195)
ENGINEERING, INC. e
L COLORADD sDF?FIt\l’:Gs. COLORADO B0307 L DRAWN: BATE CHECKED: A ff;m y/L, J B-7 y




TEST PIT NO. 5 TEST PIT NO. 6
DATE EXCAVATED 12/13/2018 DATE EXCAVATED 12/13/2018
Job # 181951 CLIENT 4 Site Investments, LLC
LOCATION Grandview Reserve
REMARKS REMARKS
2| g 2| g
g| g g| B
vl G § n| O é’
4] [11] o} ©
5312 sl 5|5
E|5(8/2]| 2|9 € |5(8]2| 2 |o
£ |aleld| o |< £ |alg|la| & |<
g (El5(3]|3 |3 5 |E15|3| 3 |8
Dry to €', 12/13/18 o |adlo|lon ] b |5 Dryto§', 12/13/18 o lamlnlon |D
topsoil sandy clay loam, brown Y topsoil sandy loam, brown i T‘ ]
1 L ll-
sandy clay loam, light brown gr | w |3A|sandy lcam, fine to coarse i Z'_'{_ gr| w |2A
grained, tan 2 J.°
weathered to formational | ma 4A
very sandy claystone, tan 3 N
weathered to formational : ma 4A 4 :
very clayey sandstone, light il i
brown 5_F 5
6 | 6 ]
7 7
8 8
9 ] g ]
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
W,
j
ENTECH
TEST PIT LOG 18195 )
ENGINEERING, INC. FiG NO.
505 E . ! N
cchoL!n;rgg gg‘:ﬁss. COLORADO 80907 L BRAWH PATE CHECKED: o f/rfff") J B 8




TEST PIT NO. 7 TEST PIT NO. 8
DATE EXCAVATED 12/13/2018 DATE EXCAVATED 12/13/2018
Job # 181951 CLIENT 4 Site Investments, LLC
LOCATION Grandview Reserve
REMARKS REMARKS
2| 2 A
g| B g B
w| o ‘é n| o ‘é
D 1) @ o
2| 3|2 3l 3 |5
€ |z|82| 2|2 € |-|8|232 13
Water at 6.5, "Ei’ ‘E gl 2 0—3 . J‘é ‘E £ 5:_3 2 8
12/13/18 o |&|a|d | a |5 |oytos, 12113118 AR
topsoil sandy loam, brown B 2] topsoil sandy clay loam, brown lES )
1 13y 1 L
gravelly sandy loam, fine to i T4 gr| w [ 2A|sandy clay loam, light brown 491 grl m|3
coarse grained, tan 2 |3 i
3 1Y’ 11
o 1 T
5_-'.;. ] very sandy clay, light brown _- %? gr| w |4A
o 44 7
sandy clay, gray v 77 ma 4A i ;/;
=7k 177
*groundwater at 6.5' - _/
8 ¥ <’
0] y
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
. W,
' N
ENTECH 819
TEST PIT LOG 1a1as)
ENGINEERING, INC. FIs NO
E E ' . . :
L COLORADO SPRINGS, COLORADO 80307 L CRAWR: BATH CECER A Ty J B-9 y




APPENDIX C: Laboratory Test Results



[UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # | PROJECT GRANDVIEW RESERVE
TEST BORING # 1 JOB NO. 181951
[DEPTH (FT) 5 TEST BY BL
( Sieve Analysis
Grain Size Distribution
100% e
90% - ‘kLM R
BO% | i
2 70% — N
2 60% \-@o -
o 50% —
£ \
E 4°°/= T ] W20
= i | L0 N
o ] - 0
10% + —]
[
100 10 1 0.1 0.01
Grain size (mm)
U.s. Percent Alterberg
Sieve # Finer Lirnits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 87.2% Swell
10 59.3% Moisture at start 7.2%
20 37.1% Moisture at finish 17.8%
40 25.9% Moisture increase 10.6%
100 15.5% {nitial dry density (pcf) 103
200 12.1% Swell (psf) 130
a
) JOBNO :
ENTECH LABORATORY TEST 81951
ENGINEERING, INC. RESULTS GG
COLORADO SPRINGS, COLORADO 80907 tmwm oA CHECKED! por 17357) g e-r




[UNIFIED CLASSIFICATION SM CLIENT, 4 SITE INVESTMENTS, LLC
SOIL TYPE & 1 PROJECT GRANDVIEW RESERVE
TEST BORING # 3 JOB NOQ, 181951
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% - =T
90% - BN
80% s
8 60% \\ —
& 50% Lol
& 40% S “'Héﬂ
o ]
& 0% e
a 20% el 4240
10%
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 95.9% Swell
10 73.7% Moisture at start
20 53.8% Moisture at finish
40 42.49% Moisture increase
100 28.8% Initial dry density (pcf)
200 23.3% Swell (psf)
L 4
h JOB NO.:
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIGND:
COLORADD SPRINGS, COLORADO 80907 ERAWN: PATE ORECKER A |4 ,:—T?,e, ) -2




UNIFIED CLASSIFICATION SM-SW CLIENT 4 SITE INVESTMENTS, LLC
SOILTYPE # i PROJECT GRANDVIEW RESERVE
TEST BORING # 4 JOB NO. 181951
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% & 7
90% <[
80%
2 70% Aqmﬁ
@ 60%
§ 50% \\
c
g 40% 2 - B
B 30% ra —
20%
10% -
0% ikl
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 96.8% Swell
10 69.3% Moisture at start
20 39.6% Moaisture at finish
40 254% Moisture increase
100 10.6% Initial dry density (pcf)
200 7.1% Swell (psf)
JOBND: )
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIEND:
?&gﬁgg sD:r{erss. COLORADO 80807 UMWN DATE: CHECKED: h ,%T;y, 9 J 0-3 y




UNIFIED CLASSIFICATION SC-SM-SW CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # | PROJECT GRANDVIEW RESERVE
TEST BORING # 5 JOB NO 181951
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% it
90% = ‘k:l% ]
BO% |
270% —t— \\
2 60%
80 " #10
2 50% <
[ 9,
H ;g % i20
] Yo b
20% = ]
10% . o100 o 4 20 —
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 12
11/2" Liquid Limit 17
3/4* Plastic Index 5
1/2" 100.0%
a/8" 97.1%
4 86.8% Swell
10 56.6% Moisture at start
20 36.1% Moisture at finish
40 25.1% Moisture increase
100 13.2% Initial dry density (pcf)
200 9.9% Swell (psf)
_—)
JOB NO.:
ENT ECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIG NO..

505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80§07

t}mwn:

DATE:

CHECKED:

2

L

o4

o




UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # | PROJECT GRANDVIEW RESERVE
TEST BORING # 6 JOB NO. 181951
DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% AErph=—p
90% E‘t\ =
B0% N
2 200 e #10
& 60% \\
g 50% 20 +
& 40% - -3 . —
5 30% —
20% “0\ #200 —
10% - —
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
34" Plastic Index
1/2"
3/8" 100.0%
4 96.4% Swell
10 73.4% Moisture at start
20 52.6% Moisture at finish
40 43.4% Moaisture increase
100 28.8% Initial dry density (pcf)
200 20.9% Swell (psf)
_J
N
JOB NO.
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIGND-
SOLORADD glfnnllNEGs.comRAno 80907 EHAWN: DATE: SHECKED al !D//:;E: X J c-5




UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # ] PROJECT GRANDVIEW RESERVE
TEST BORING # 8 JOB NO. 181951
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% OBt
90% 4
80% \\
2 70% N
§ 60%
& coon o #10
g 40% + -~
5 0% 2
0% i—#m______._u dd o
10% —
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/ n
3/8" 100.0%
4 92.6% Swell
10 53.9% Moisture at start
20 32.7% Moisture at finish
40 26.3% Moisture increase
100 21.1% Initial dry density (pcf)
200 19.2% Swell {psf)
J
1
JOB NG
ENTECH LABORATORY TEST 181051
ENGINEERING, INC. RESULTS FIGND,
COLORADO SPRINGS, COLORADO 80907 EHAWN: oaTE HEEE A ?ﬁ /L J C-b |




[UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 1 PROJECT GRANDVIEW RESERVE
TEST BORING # 9 JOB NO. 181951
[DEPTH (FT}) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% Ot 9—He——mrpoy
90% IW%
80% =
& 70% N
g 60% \wc:
2 50% 5
§ 40% N 2040 -
L]
E 30% =
20% 1
10%
0%
100 10 1 0.1 0.01
Grain size {mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
114/2" Liquid Limit
3/4" Plastic Index
1/2°
3/8"
4 100.0% Swell
10 99.9% Moisture at start 9.0%
20 97.8% Moisture at finish 20.3%
40 86.5% Moisture increase 11.3%
100 60.2% Initial dry density (pcf) 99
200 39.8% Swell (psf) 110
J
™
JOB NO.:
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS —
?&%ﬂgg sngnl:ﬁes. COLORADO 80807 EHAWN: = SRR A ,%;5‘ 'y J e-7 -




[UNIFIED CLASSIFICATION SM-SW CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # I PROJECT  GRANDVIEW RESERVE
TEST BORING # TP-2 JOB NO. 181951

DEPTH (FT) 2:3 TESTBY BL

Sieve Analysis
Grain Size Distribution

100%
. TR 4
90% < —
80% = —
2 70% \-@; . i
@ 60%
9-'; 50% ™
§ 40% 1 P 1~ +
5 30% R
* 20% — -
10% #1404 —
% el 4240
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! n
3/8" 100.0%
4 95.8% Swell
10 70.7% Moisture at start
20 48.0% Moisture at finish
40 32.0% Muoisture increase
100 10.7% Initial dry density (pcf)
200 5.8% Swell {psf)
_J
JOB NO.:
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIGNO

c-&

505 ELKTON DRIVE DRAWN: DATE: CHECKED: TE:
COLORADO SPRINGS, COLORADO 80807 '’ 1S/1Y




UNIFIED CLASSIFICATION SM-SW CLIENT 4 STTE INVESTMENT. S,LLC
SOIL TYPE # 1 PROJECT GRANDVIEW RESERVE
TEST BORING # TP-3 JOB NO. 181951
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% O
90% =
B0% 2
& 70% _
8 60% -
¥
;‘:- 50% + ‘\0\
§ 40% L NED
E 30% <
20%
e L ol §200
0% ' ¢
100 10 1 0.1 0.01
Grain size (mm)
us. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ n
3/8" 100.0%
4 85.2% Swell
10 56.8% Moisture at start
20 35.4% Moisture at finish
40 22.8% Moisture increase
100 9.2% Initial dry density (pcf)
200 6.5% Swell (psf)
-
JOBNO.: )
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIND:
2"3&,;’;}?3 s?pRR'YNEGs. COLORADOC 80807 EHAWN: BATE: CHECKED: ,},‘;I;, o J ) -a/ y




UNIFIED CLASSIFICATION SC CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 1 PROJECT GRANDVIEW RESERVE
TEST BORING # TP-3 JOB NO. 181951
[DEPTH (FT) 8-9 JEST BY BL
Sieve Analysis
Grain Size Distribution
100% (i ”
90% =
80% 2
£ 70% \ﬁﬁ
@ s0%
§ 40% —1- ~Frpa — —]
& 30% et —
20% o @308 i
10%
0%
100 10 1 0.1 0.01
Grain size {mm}
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Lirnit
3/4" Plastic Index
1/ 1]
3/8" 100.0%
4 93.9% Swell
10 69.1% Moisture at start
20 40.4% Moisture at finish
40 29.3% Moisture increase
100 20.1% Initial dry density (pcf)
200 18.4% Swell (psf)
1
JOB NO.:
ENT ECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS NG
gégnfﬁ.g SD:Flt‘I’NEGS, COLORADO 80907 tmw” BATE: CHECKED: /}/‘:—E'), v ) 0 -10 y




[UNIFIED CLASSIFICATION SW CLIENT 4 SITE INVESTMENTS, LLC
SOILTYPE # 1 PROJECT GRANDVIEW RESERVE
TEST BORING # TP-4 JOB NO. 181951
[DEPTH (FT) 5-6 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% O i
90% ‘*\%4\
80% -
270% L.\#ze -
@ 50%
§ 50% \\
: 0
§ 40% "i 20
& 30% ~
20% e_44p
10% T s B le 4ado
0% 9 120
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liguid Limit
3/4" Plastic Index
1/2° 100.0%
3/8" 98.3%
4 95.5% Swell
10 70.4% Moisture at start
20 37.3% Moisture at finish
40 21.5% Moisture increase
100 6.5% Initial dry density (pcf)
200 4.9% Swell (psf)
JOBNO )
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIG Nt
COLORADO SPRINGS, COLORADO 80307 tmwm AT CHEGKEEE{A_ ,Z‘,T-E 7y J ¢-n J




UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # | PROJECT GRANDVIEW RESERVE
TEST BORING # TP-7 JOB NO. 181951
QEPTH (FT) 5-6 TEST BY BL
— =
Sieve Analysis
Grain Size Distribution
100% OB
90% =Y —
80% AN
£ 70% - #10
@ 60% LX -
€ 50% \\
8§ 40% .
2 b
S 0% o240
20% —=i1{ 00 —
10% ~ —
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/ n
3/8" 100.0%
4 91.6% Swell
10 66.2% Moisture at start
20 42.2% Moisture at finish
40 28.6% Moisture increase
100 18.9% Initial dry density (pcf)
200 17.5% Swell (psf)
L _—J
JOBNO.:
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS Tk
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505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80807

4 N
UNIFIED CLASSIFICATION CL CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 2 PROJECT GRANDVIEW RESERVE
TEST BORING # 10 JOB NO. 181951
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 4
90% ﬂu"‘“‘@f'{:@\
80% -~ A
2 200 e 4200
2 60%
o 50%
§ 40% —
g 30%
[+
20%
10% 1 ]
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit 22
112" Liquid Limnit 44
3/4" Plastic Index 22
1/ n
3/8"
4 100.0% Swell
10 98.2% Moisture at start
20 93.4% Moisture at finish
40 £9.0% Moisture increase
100 79.9% Initial dry density {pcf)
200 73.6% Swell (psf)
_ y
N
JOB NOD -
ENTECH LABORATORY TEST 181951
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[UNIFIED CLASSIFICATION CL CLIENT 4 SITE INVESTMENTS, LLC
ISOIL TYPE # 2 PROJECT GRANDVIEW RESERVE
TEST BORING # TP-8 JOB NO. 181951
[DEPTH (FT) 5-6 TEST BY BL
Sieve Analysis
Grain Size Distribution
132:: Bl “L""‘.-.QEC [T
80% | 8200
& 70% : —
B 60%
2 50% —
§ 40% — -
o
E 30%
20%
10% —
0%
100 10 1 0.1 0.01
Grain size {mm)
]
Uu.Ss. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8"
4 Swell
10 Muoisture at start 11.3%
20 100.0% Moisture at finish 23.1%
40 99.5% Moisture increase 11.7%
100 95.0% Initial dry density {pcf) 99
200 84.8% Swell (psf) 1020
L 4
) JOBND -
ENTECH LABORATORY TEST 11951
ENGINEERING, INC. RESULTS .
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4 ™
UNIFIED CLASSIFICATION SC CLIENT 4 SITE INVESTMENTS, LLC
SOILTYPE # 3 PROJECT GRANDVIEW RESERVE
TEST BORING # 2 JOB NO. 181951
DEPTH (FT) 2.3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% o
90% \b\k‘i
B0%
£ 70% \I\iﬂu
2 60% <
& 50% =
§ 40% S & . o —
5 30% \H‘&’ ~
o, . [
fg,;" o100 el 42d0 ]
, | |
0%
100 10 1 0.1 .01
Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 13
11/2" Liquid Limit 28
3/4" Plastic Index 15
1/2" 100.0%
3/8" 97.7%
4 93.2% Swell
10 67.7% Moisture at start
20 42.5% Moisture at finish
40 30.1% Moisture increase
100 18.4% Initial dry density (pcf)
200 14.0% Swell (psf)
. y,
JOBNO: )
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS —
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UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LL.C
SOIL TYPE # 3 PROJECT GRANDVIEW RESERVE
TEST BORING # 3 JOB NO. 181951
[DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% s
90%
BO0% — —
2 70% < 1
@ 60% - RN ~+ -
& 509 $.#10
—r \
§ 40% i
o A= —
j0% 0| 42(
L T
0%
100 10 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" 100.0%
a/8" 97.4%
4 80.8% Swell
10 55.4% Moisture at start
20 40.1% Moisture at finish
40 31.9% Moisture increase
100 19.6% Initial dry density {pef)
200 15.2% Swell (psf)
J
Y
JOB NO.:
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIGNO-
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UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 3 PROJECT GRANDVIEW RESERVE
TEST BORING # 4 JOB NO. 181951
[DEPTH (FT}) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% —3/R8
90% B4
o ™. ]
- ) @ #10
E 70% ~C
B 60%
& 50% \E'
[
8 40% —t Wb -
8 0% :
20% - r | |
10% - LLH #200 ]
0%
100 10 1 0.1 0.01
Grain size (mm)
Uu.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
1 1/2" Liguid Limit
3/4" Plastic Index
1, 13
3/8" 100.0%
4 94.2% Swell
10 75.6% Moisture at start
20 52.0% Moisture at finish
40 35.9% Moisture increase
100 18.6% Initial dry density (pcf)
200 12.9% Swell (psf)
J
JOBNO, )
ENTECH LABORATORY TEST 181051
ENGINEERING, INC. RESULTS FIGNO
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UNIFIED CLASSIFICATION SC CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 3 PROJECT GRANDVIEW RESERVE
TEST BORING # 6 JOB NO. 18195]
[DEPTH (FT}) 20 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% w7
90% \‘L%
80%
2 70% = -
? 60% -
§ 50% AN
s o,
g 40% + o ]
E 30% |
20%
10% :
0%
100 10 1 01 0.01
Grain size (mm)
[ - : SEmewe o o e — e
u.s. Percent Atterberg
Sieve # Finer Limits
3* Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2°
a/8" 100.0%
4 97.6% Swell
10 87.5% Moisture at start
20 71.5% Moisture at finish
40 70.6% Moisture increase
100 48.3% Initial dry density (pcf)
200 35.8% Swell (psf)
e’
) JOBNO.:
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FI NO
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UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 3 PROJECT GRANDVIEW RESERVE
TEST BORING # 7 JOB NO. 181951
[DEPTH (FT) 2.3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% P e
90% —- P
80% AN
g’ 70% _\.{n
2 60%
§ 50% \\
5 40% il g2 -+ —
g e
& 30% = = =
20%
$0% ) —H 4200
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit
112" Liguid Limit
3/4" Plastic Index
1/ n
3/8" 100.0%
4 98.2% Swell
10 71.9% Moisture at start
20 41.5% Moisture at finish
40 29.3% Moisture increase
100 17.9% Initial dry density (pcf)
200 14.4% Swell (psf)
_J
SN
JOBNQ.:
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS -
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UNIFIED CLASSIFICATION SM CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 3 PROJECT GRANDVIEW RESERVE
TEST BORING # TP-1 JOB NO. 181951
DEPTH (FT) 4-5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% T AP )
90%
80% #10
270%
8 60% \\
& 50%
& 0% ~
5 30% \‘u:ggo
" 20% - et #200 ]
10% 1 —]
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Lirmnit
11/2" Liquid Limit
3/4" Plastic index
1/2" 100.0%
3/8" 98.1%
4 96.9% Swell
10 80.7% Moisture at start
20 48.3% Moisture at finish
40 29.5% Moisture increase
100 18.8% Initial dry density (pcf)
200 16.2% Swell (psf)
N -/
JOBNO.: _\
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS —_—
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UNIFIED CLASSIFICATION SC CLIENT 4 SITE INVESTMENTS, LLC
SOILTYPE # 3 PROJECT GRANDVIEW RESERVE
TEST BORING # TP-5 JOB NO. 181951
DEPTH (FT) 4-5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% e
90% \\L
g :g;/z T <10
g 60% 2
& 50% @
§ 40% - 182200 -
& 30% - =
[N
20% 1
10%
0%
100 10 1 0.1 0.01
Grain size {(mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit
11/2" Liquid Limit
a3/4" Plastic Index
1/2" 100.0%
as" 82.0%
4 71.4% Swell
10 69.0% Moisture at start
20 61.1% Moisture at finish
40 55.9% Moisture increase
100 47.6% Initial dry density (pcf)
200 42.3% Swell (psf)
JOB ND.:
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIaND.
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UNIFIED CLASSIFICATION CL CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 4 PROJECT GRANDVIEW RESERVE
TEST BORING # 1 JOB NO. 181951
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
1gg ;«; 08 O ]
— *kmLiE@
£ 70% , = 4
@ 60% 11 Jme-10g L] o
& 50%
& 40% + -4 - E
Q
B 30% + - B
20% -
10% - ~
0%
100 10 1 0.1 0.01

Grain size (mm)

u.s. Percent Atterberg
Sieve # Finer Limits
3" 100.0% Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
12"
3/8"
4 100.0% Swell
10 96.4% Moisture at start
20 86.1% Moisture at finish
40 71.2% Maoisture increase
100 65.4% tnitial dry density {pcf)
200 59.0% Swell {psf)

JOBNO.:
181951

FIGNO.
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UNIFIED CLASSIFICATION CL CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 4 PROJECT GRANDVIEW RESERVE
TEST BORING # 2 JOB NO. 181951
[DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 10— 5Bt mgyyet—
90% tﬁlﬁ_ [ |
80% ‘L@\
£ 70% - .
§ 60% #2400
o 50% -
S 40%
5 30% —]
20% —]
10% - ~
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 14
11/2° Liquid Limit as
3/4" Plastic Index 21
1! n
3/8" 100.0%
4 98.8% Swell
10 95.4% Moisture at start
20 89.3% Moisture at finish
40 85.0% Moisture increase
100 72.6% Initial dry density (pcf)
200 62.3% Swell (psf)
_J
JOBNO: |
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIG NO.
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UNIFIED CLASSIFICATION CL CLIENT 4 SITE INVESTMENTS, LLC
SOILTYPE # 4 PRQJECT GRANDVIEW RESERVE
TEST BORING # 9 JOB NO. 181951
[DEPTH (FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
90% — T 0
80% =841
£ 70% 0 —
§ 60% +- ]
& 50%
§ 40% = |
8 30%
o
20%
10% 1
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2“
3/8" 100.0%
4 98.5% Swell
10 93.0% Moisture at start 7.9%
20 90.8% Moisture at finish 15.7%
40 88.3% Moisture increase 7.8%
100 80.3% Initial dry density (pcf) 99
200 71.9% Swell {psf) 1580
J
h Jo8No.
ENTECH LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIGND -
505E : :
COLORADO SPRINGS, COLORADO 80807 tmwn i e L |, 1579 ) -24




UNIFIED CLASSIFICATION CL CLIENT 4 SITE INVESTMENTS, LLC
SOIL TYPE # 4 PROJECT GRANDVIEW RESERVE
TEST BORING # TP-6 JOB NO. 181951
DEPTH (FT) 23 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% g <4
90% . =
80% \ #1
2 70%
g 60% H 200
o 50%
& 40%
o
& 30%
o
20% - —]
10% - | N
0%
100 10 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Ligquid Limit
3/4" Plastic Index
1/ [}
ams”
4 Swell
10 100.0% Moisture at start 9.3%
20 99.9% Moisture at finish 26.4%
40 99.4% Moisture increase 17.1%
100 82.6% Initial dry density (pcf) 95
200 61.6% Swell (psf) 950
—J
) JOBNQ.:
ENTEC H LABORATORY TEST 181951
ENGINEERING, INC. RESULTS FIG NO.
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COLORADQ SPRINGS, COLORADO BOS07
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CONSOLIDATION TEST RESULTS
TEST BORING # 3 DEPTH( 15 JOBNO. 181951
DESCRIPTION CL SOILTYPE 4 CLIENT 4 SITE INVESTMENTS, LLC
NATURAL UNIT DRY WEIGHT (PCF) 113 PROJECT GRANDVIEW RESERVE
NATURAL MOISTURE CONTENT 12.8%
SWELI/CONSOLIDATION (%) 0.7%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.1 1 10
— ——t 4%
3%
2%
3
1% =
SWELL DYE TO WETTING g
UNDER CONSTANT| LOAIL 5
—— 0% §
—_—
""n-.._..___-\ ]
\ (7]
R \ — _1%$
™ &
=
8
- \\\ —t—1 2%
N
£ i i -3%
4%
— J
>
ENTECH SWELL CONSOLIDATION o o1
ENGINEERING, INC. TEST RESULTS
505 ELKTON DRIVE
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CLIENT 4 SITE INVESTMENTS, LLC JOB NO. 181951
PROJECT GRANDVIEW RESERVE DATE 12/4/2018
LOCATION GRANDVIEW RESERVE TESTBY BL
BORING DEPTH, () SOIL TYPE J UNIFIED WATER SCLUBLE
NUMBER ! NUMBER CLASSIFICATION SULFATE, {wt%)
TB-2 2-3 3 sSC <0.01
TB-2 10 4 CL 0.00
TB-5 5 1 SC-SM-SW 0.02
TB-10 10 2 CL <0.01

QC BLANK PASS

ENTECH

LABORATORY TEST 181951
ENGINEERING, INC. SULFATE RESULTS

FIG NO.
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APPENDIX D: Soil Survey Descriptions



8—Blakeland loamy sand, 1 to 9 percent slopes. This
deep, somewhat excessively drained soil formed in alluvial
and eolian material derived from arkosic sedimentary
rock on uplands. The average annual precipitation is
about 15 inches, the average annual air temperature is
about 47 degrees F, and the average frost-free period is
about 135 days.

Typically, the surface layer is dark grayish brown
loamy sand about 11 inches thick. The substratum, to a
depth of 27 inches, is brown loamy sand; it grades to pale
brown sand that extends to a depth of 60 inches.

Included with this soil in mapping are small areas of
Bresser sandy loam, 0 to 3 percent slopes; Bresser sandy
loam, 3 to & percent slopes; Truckton sandy loam, 0 to 3
percent slopes; Truckton sandy leam, 3 te 9 percent
slopes; and Stapleton sandy loam, 3 to 8 percent slopes. In
some areas, mainly north of Colorado Springs in the Cot-
tonwood Creek area, arkosic beds of sandstone and shale
are at a depth of ( to 40 inches.

Permeability of this Blakeland soil is rapid. Effective
rooting depth is 60 inches or more. Available water
capacity is low to moderate. Organic matter content of
the surface layer is medium. Surface runoff is slow, the
hazard of erosion is moderate, and the hazard of soil
blowing is severe.

Most areas of this soil are used for range, homesites,
and wildlife habitat.

Native vegetation is dominantly western wheatgrass,
side-oats grama, and needleandthread. This so0il is best
suited to deep-rooted grasses.

Proper range management is necessary to prevent ex-
cessive removal of plant cover from the soil. Interseeding
improves the existing vegetation. Deferment of grazing in
spring increases plant vigor and soil stability. Proper loca-
tion of livestock watering facilities helps to control graz-
ing.

Windbreaks and environmental plantings are fairly well
suited to this soil. Blowing sand and low available water
capacity are the main limitations for the establishment of
trees and shrubs. The soil is so loose that trees need to be
planted in shallow furrows and plant cover needs ta be
maintained between the rows. Supplemental irrigation
may be needed to insure survival. Trees that are best
suited and have good survival are Rocky Mountain ju-
niper, eastern redeedar, ponderosa pine, and Siberian elm.
Shrubs that are best suited are skunkbush sumae, lilac,
and Siberian peashrub.

This soil is suited to wildlife habitat. It is best suited to
habitat for openland and rangeland wildlife. Rangeland
wildlife, such as pronghorn antelape, can be encouraged
by developing livestock watering facilities, properly
managing livestock grazing, and reseeding range where
needed.

This soil has good potential for urban development. Soil
blowing is a hazard if protective vegetation is removed.
Special erosion control practices must be provided to
minimize soil losses. Capability subelass Vie.
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19—Columbine gravelly sandy loam, 0 to 3 percent
slopes. This deep, well drained to excessively drained soil
formed in coarse textured material on alluvial terraces
and fans and on flood plains. Elevation ranges from 6,500
to 7,300 feet. The average annual precipitation is about 15
inches, the average annual air temperature is about 47
degrees F, and the average frost-free period is about 135
days.

Typically, the surface layer is grayish brown gravelly
sandy loam about 14 inches thick. The underlying material
is light yellowish brown very gravelly loamy sand.

Included with this soil in mapping are small areas of
Stapleton sandy loam, 3 to 8 percent slopes; Blendon
sandy loam, 0 to 3 percent slopes; Louviers silty clay
loam, 8 to 18 percent slopes; and Fluvaquentic
Haplaquolls, nearly level. In places the parent arkose
beds of sandstone or shale are at a depth of 0 to 40
inches.

Permeability of this Columbine soil is very rapid. Ef-
fective rooting depth is 60 inches or more. Available
water capacity is low to moderate. Surface runoff is slow,
and the hazard of erosion is slight to moderate.

This soil is used mainly for grazing livestock and for
wildlife habitat. It is also used for homesites.

Native vegetation is mainly western wheatgrass, side-
oats grama, needleandthread, and little bluestem. The
main shrub is true mountainmahogany.

Proper location of livestock watering facilities helps to
control grazing.

Windbreaks and environmental plantings are fairly well
suited to this soil. Blowing sand and low available water
eapacity are the principal limitations to the establishment
of trees and shrubs. The soil is so loose that trees need to
be planted in the rows. Supplemental irrigation may be
needed to insure survival Trees that are best suited and
have good survival are Rocky Mountain juniper, eastern
redcedar, ponderosa pine, and Siberian elm. Shrubs that
are best suited are skunkbush sumae, lilac, and Siberian
peashrub.

Rangeland wildlife, such as pronghorn antelope, cotton-
tail, coyote, and sealed quail, is best adapted to life on this
droughty soil. Forage production is typically loam, and
proper livestoek grazing management is necessary if wil-
dlife and livestock share the range. Livestock watering
developments are also important and are used by various
wildlife species.

The main limitation of this soil for urban development
is a hazard of flooding in some areas. Care must be taken
when locating septic tank absorption fields because of
possible pollution as a result of the very rapid permeabili-
ty of this soil. Capability subeclass Ve,

Job No.
ENTECH SCS SOIL DESRIPTION 12195}
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83—Stapleton sandy loam, 3 to 8 percent slopes. This
deep, noncalcareous, well drained soil formed in sandy al-
Juvium derived from arkosic bedrock on uplands. Eleva-
tion ranges from 6,500 to 7,300 feet. The average annual
precipitation is about 15 inches, the average annual air
temperature is about 47 degrees F, and the average frost-
free period is about 135 days.

Typieally, the surface layer is grayish brown sandy
loam about 11 inches thick. The subsoil is grayish brown
gravelly sandy loam about G inches thick. The substratum
extends to a depth of 60 inches or more. It is pale brown
gravelly sandy loam in the upper part and grades to
gravelly loamy sand in the lower part.

Included with this soil in mapping are small areas of
Louviers silty clay loam, 3 to 18 percent slopes; Blakeland
loamy sand, 1 to 9 percent slopes; Columbine gravelly
sandy loam, ¢ to 3 percent slopes; and Fluvaquentic
Haplaquells, nearly level. Also included are areas where
arkose bers of sandstone and shale are at a depth of 0 to
41} inches. Included areas make up about 20 percent of the
mapped acreage.

Permeability of this Stapleton soil is rapid. Effective
rooting depth is 60 inches or more. Available water
tapucity is moderate. Surface runoff is slow, and the
huzurds of erosion and soil blowing are moderate.

This =oil is used as rangeland, for wildlife habitat, and
a8 homesites,

Native vegetation is mainly western wheatgrass, side-
outs grama, needleandthread, and little bluestem. The
predominant shrub on this seil is true mountainmahogany.
Yueen oceurs in some areas.

Deferred grazing late in summer and in fall improves
the condition of the range. Properly locating livestock
watering facilities helps to control grazing.

Windbreaks and environmental plantings are generally
suited to this soil. Soil blowing is the principal limitation
for the establishment of trees and shrubs. This limitation
can be overcome by cultivating only in the tree rows and
leaving a strip of vegetation between the rows. Supple-
mental irrigation may be needed when planting and dur-
ing dry periods. Trees that are best suited and have good
survival are Rocky Mountain juniper, eastern redcedar,
ponderosa pine, Siberian elm, Russian-olive, and hackber-
ry. Shrubs that are best suited are skunkbush sumac,
lilae, and Siberian peashrub.

This soil is suited to habitat for openland and rangeland
wildlife. Rangeland wildlife, such as pronghorn antelope,
can be encouraged by developing livestock watering facili-
ties, properly managing livestock grazing, and reseeding
range where needed.

The main limitation of this soil for urban use is frost-
action potential. Special design of roads and streets is
necessary to minimize frost heave damage. Specia) prac-
tices must be provided to minimize water erosion and soil
blowing on construction sites where vegetation has been
removed. Access roads must have adequate cut-slope
grade and be provided with drains to control surface ru-
noff. Capability subclass IVe.

SCS SOIL DESCRIPTION

ENTECH

ENGINEERING, INC,

)

Drewn

Data

Checked
LA

/735

Job No.
18151

Fig. No.

p-3




