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Dear Mr. Ingels:

A Geologic Hazard/Land Use Study, and Preliminary Subsurface Soil Investigation was previously
prepared by Entech Engineering, Inc., February 24, 2004, for the above referenced site
(Reference 1). This addendum addresses updates made to the overall development plan. The
revised Development Plan is presented in Figure 1.

The site was revisited by personnel of Entech Engineering, Inc., February 16, 2022. The site is
relatively unchanged from the conditions observed at the time of the original Geologic
Hazard/Land Use Study, and Preliminary Subsurface Soil Investigation. The northwestern portion
of the site have been developed (Parcels A, O, and a portion of Parcel B). The remaining parcels
are relatively unchanged except for fill piles located in the northeastern and western portion of the
site. Recent site photographs, taken February 16, 2022 are included in Appendix A. The original
Geologic Hazard/Land Use Study, and Preliminary Subsurface Soil Investigation is included in
Appendix B (Reference 1).

Current site conditions across the site are consistent with what is described in the original
Geologic Hazard/Land Use Study, and Preliminary Subsurface Soil Investigation by Entech
(Reference 1, Appendix B). The Geologic Map of the Fountain Quadrangle distributed by the
Colorado Geological Survey in 2017, is presented in (Figure 2, Reference 2). Site-specific
geologic mapping was performed as a part of the Geologic Hazard Study by Entech (Reference
1) and recent mapping by the Colorado Geological Survey (Figure 2, Reference 2). Seven
mappable units were identified on the site, which are identified as follows: Qaf/da: Artificial Fill
and Disturbed areas of Holocene Age, Qal: Alluvium of Holocene Age, Qf: Young Alluvial-Fan
Deposits of late to middle Holocene Age, Qav: Valley Fill Alluvium of Holocene Age, Qas: Alluvium
Three of lower to middle? Holocene Age, Qlo: Eolian Loess of lower Holocene and Upper
Pleistocene Age, and the Kp: Pierre Shale of upper Cretaceous Age (References 1 through 3).
The Geology/Engineering Geology Map from the previous investigation is presented in Figure 3,
and is included in Appendix B.

The geologic hazards identified on this site include artificial fill, hydrocompaction, collapsible or
loose soils, unstable slopes, potentially unstable slopes, expansive soils, floodplains, seasonally
high groundwater areas, and potentially high groundwater areas. These hazards and
recommended mitigation have been addressed in the Geologic Hazard Investigation, Appendix B
and are briefly discussed below. These areas can be either avoided or mitigated through grading
and proper design and construction practices.
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The eastern portion of the site is mapped within floodplain zones according to the FEMA Map
Nos. 08041C0O956G and 08041C0958G, December 7, 2018 (Figure 4, Reference 4). The
Fountain Mutual Irrigation Ditch borders the northern boundary of the site and flows in an easterly
direction. No water was observed flowing in these ditches at the time of previous investigation
and recent site observations. The natural drainages on the site flow in a southerly direction. The
Jimmy Camp Creek Drainage exists in the eastern portion of the property, flowing in a
southwesterly direction. Development adjacent to the floodplain may require drains to mitigate
the potential for shallow groundwater during periods of high runoff. Finished floor must be a
minimum of one foot above floodplain levels. Exact floodplain locations and drainage studies are
beyond the scope of this report. Specific recommendations have been made in the Soil, Geology
and Geologic Hazard Investigation (Reference 1, Appendix B).

Three drainage basins are proposed in the southern portion of the site. The soils encountered in
the area of the proposed drainage basins consisted of sandy to silty clay, sandy clay-silt, silty to
slightly silty sand, and weathered to formational claystone and shale (Test Boring Nos. 15, 21 and
41, Reference 1, Appendix B). In general, the site soils encountered in the test boring are suitable
for the proposed detention pond. Groundwater may be encountered in the deeper cuts.
Dewatering of the area may be required during site grading and embankment construction.
Saturated unstable soil conditions may be encountered during construction of the basin and
embankment. Excavation of saturated soils will be difficult with rubber-tired equipment.
Stabilization using shot rock or geogrids may be necessary in areas where groundwater is
approached or encountered.

Any areas to receive new fill should have all topsoil, organic material, uncontrolled fill, or debris
removed. Fill must be properly benched and compacted to minimize potentially unstable
conditions in slope areas. Fill slopes should be 3:1 or flatter. The subgrade should be scarified
and moisture conditioned to within 2% of optimum moisture content and compacted to a minimum
of 95% of its maximum Modified Proctor Dry Density, ASTM D-1557, prior to placing new fill.
Areas receiving fill may require stabilization with shotrock or fabric if water is encountered or
approached. Any soft/loose areas should be removed and recompacted.

New fill should be placed in lifts not to exceed 6 inches after compaction while maintaining at least
95% of its maximum Modified Proctor Dry Density, ASTM D-1557. These materials should be
placed at a moisture content conducive to compaction, usually +2% of Proctor optimum moisture
content. The placement and compaction of fill should be observed and tested by Entech during
construction/grading. Entech should approve any import materials prior to hauling them to the
site.

Minor unstable slope areas have been mapped along the irrigation ditches on the site. According
to the Geologic Hazard/Land Use Study, and Preliminary Subsurface Soil Investigation, a building
setback of 20 feet from the unstable slopes was recommended. It appears there is sufficient
distance to allow for the building setback. Additional foundation reinforcement may be necessary
should the foundations encroach on this area. Specific recommendations have been made in the
Geologic Hazard/Land Use Study, and Preliminary Subsurface Soil Investigation (Reference 1,
Appendix B) and remain valid.
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It is our opinion the conclusions and recommendations in the Geologic Hazard/Land Use Study,
and Preliminary Subsurface Soil Investigation remain valid and the report may be used for the
proposed development.

We trust that this has provided you with the information you required. If you have any questions
or need further information, please do not hesitate to contact us.

Respectfully Submitted,

ENTECH ENGINEERING, INC.

Logan L. Langford, P.G.
Geologist

LLL

Encl.

Entech Job No. 220393
AA Projects/2022/220393 geohaz addendum
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APPENDIX A: Site Photographs
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Looking north from the
west-central portion of
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Looking east from the
west-central portion of
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Looking southwest
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Looking west from the
northeastern portion of
the site.

February 16, 2022

\ig

Looking south along
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*» Detailed site-specific mapping of major geographic and geologic features.
* Identification of geologic hazards and impacts on the proposed development.
» Recommended mitigation of geologic hazards where they affect development.

» Preliminary recommendations pertaining to foundations, floor slabs and concrete, and land
use.

4.0 FIELD INVESTIGATION

Our field investigation consisted of the preparation of a geologic map of bedrock features and
significant surficial deposits. The Soil Conservation Service (SCS) survey was also reviewed to

evaluate the site.

The position of mappable units within the subject property are shown on the Geolcgic Map. Qur
mapping procedures involved field reconnaissance, measurements and interpretation. The
same mapping procedures have also been utilized to produce the Engineering Geology Map
which identifies pertinent geclogic conditions affecting development.

Additionally, 53 test borings were drilled as a part of the preliminary subsurface soil investigation
for the site. The borings were drilled with a power driven continuous flight auger drill rig to
depths ranging from 15 to 40 feet. Samples were obtained during drilling using the Standard
Penetration Test, ASTM D-1588, utilizing a 2-inch O.D. Split Barrel Sampler and a California
Sampler. Results of the penetration tests are shown on the drilling logs to the right of the
sampling point. The location of the test borings is shown on the Test Boring Location Map,
Figure 3. The drilling logs are included in Appendix B.

Laboratory testing was performed to classify and determine the soils engineering characteristic.
Laboratory tests included moisture content, ASTM D-2216, grain size analysis, ASTM D-422,
and Atterberg Limits, ASTM D-4318. Swell test included both FHA and Denver



1.0 SUMMARY

Project Location:

The project lies in portions of Sections 28 and 29, Township 15 South, Range 65 West of the 6%
Principal Meridian. The site is located north of C&S Road between Fountain Mesa Road and
Marksheffel Road in El Paso County, Colorado.

Project Description:

Total acreage involved in the project is approximately 600 acres. Commercial and residential
development is proposed. A development plan was not available at the time of this report.

Scope of Report:

The report presents the results of our geologic investigation and treatment of ehgineering
geologic hazard study. This report presents the results of our geologic reconnaissance, a
review of available maps, aerial photographs and our conclusions with respect to the impacts of
the geologic conditions on development. Preliminary foundation recommendations are also

included.
Land Use and Engineering Geology:

Specific grading or development plans are not available at this time: however, the site was
found to be suitable for development. Geologic conditions will impose some constraints on
development. These include areas of artificial fill, hydrocompaction and loose or potentially
collapsible soils, unstable slopes, potentially unstable slopes, expansive soils, floodplain, areas
of ponded water, seasonally high groundwater areas and potentially seasonally high
groundwater areas. Shaliow bedrock will also be encountered in portions of the site. Site
conditions will be discussed in greater detail in this report. All recommendations are subject to

the limitations discussed in the report.



2.0 GENERAL SITE CONDITIONS AND PROJECT DESCRIPTION

The site is located in portions of Sections 28 and 28, Township 15 South, Range 65 West of the
6™ Principal Meridian, in El Paso County, Colorado. The site is located north of C&S Road
between Fountain Mesa Road and Marksheffel Road. The western portions of the site lie within
the city limits of Fountain, Colorado. The eastern portions of the site lie in El Paso County. The

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

The topography of the site is generally gently to moderately sloping to the south with some
minor steep slopes along irrigation ditches on-site. The Fountain Mutual Irrigation Ditch borders
the northern boundary of the site and flows in an easterly direction. Other irrigation ditches on-
site flow in southerly directions. No water was observed flowing in these ditches at the time of
this investigation. The irrigation ditch is not lined along the majority of the property. The natural
drainages on-site flow in a southerly direction. The Jimmy Camp Creek drainage exists in the
eastern portion of the property, flowing in a southwesterly direction. No water was observed
flowing in any of the drainages at the time of this investigation; however, areas of ponded water
were observed behind embankments on site. The area of the site is indicated on the USGS
Map, Figure 2. Previous site uses have included grazing and pasture lands. Areas of dumping
have occurred in the past. The majority of this debris had been removed at the time of this
investigation. The site contains primarily low field grasses, weeds and yucca with some widely
scattered shrubs in the drainages. Site photographs are included in Appendix A. The

approximate locations and directions of the photographs are indicated on Figure 3.

Total acreage involved in the proposed development is approximately 600 acres. Commercial
and residential development is proposed. The Master Plan is presented on the Test Boring
Map, Figure 3. Development and grading plans were not available at the time of this report.

3.0 SCOPE OF THE REPORT
The scope of this report will include the following:

o A geologic analysis of the site utilizing published geologic data, and subsurface soils

information.



« Detailed site-specific mapping of major geographic and geologic features.

» ldentification of geologic hazards and impacts on the proposed development.

* Recommended mitigation of geologic hazards where they affect development.

+ Preliminary recommendations pertaining to foundations, floor slabs and concrete, and land

use.

4.0 FIELD INVESTIGATION

Our field investigation consisted of the preparation of a geologic map of bedrock features and
significant surficial deposits. The Soil Conservation Service (SCS) survey was also reviewed to

~evaluate the site.

The position of mappable units within the subject property are shown on the Geologic Map. Our
mapping procedures involved field reconnaissance, measurements and interpretation. The
same mapping procedures have also been utilized to produce the Engineering Geology Map

which identifies pertinent geologic conditions affecting development.

Additionally, 53 test borings were drilled as a part of the preliminary subsurface soil investigation
for the site. The borings were drilled with a power driven continuous flight auger drill rig to
depths ranging from 15 to 40 feet. Samples were obtained during drilling using the Standard
Penetration Test, ASTM D-1586, utilizing a 2-inch O.D. Split Barrel Sampler and a California
Sampler. Results of the penetration tests are shown on the drilling logs to the right of the
sampling point. The location of the test borings is shown on the Test Boring Location Map,
Figure 3. The drilling logs are included in Appendix B.

Laboratory testing was performed to classify and determine the soils engineering characteristic.
Laboratory tests included moisture content, ASTM D-2216, grain size analysis, ASTM D-422,
and Atterberg Limits, ASTM D-4318. Swell test included both FHA and Denver



Swell/Consolidation Testing. Results of the laboratory testing are included in Appendix C. A
Summary of Laboratory Test Results is presented in Table 1.

A Preliminary Subsurface Soil Investigation was performed by Entech Engineering, Inc. for
portions of the southwest parts of the site and areas southwest of the site (Reference 1).
Additionally, several Subsurface Soil Investigations were performed by Entech Engineering, Inc.
for the area immediately southwest of the site (References 2 through 5). A Geologic Hazard
Study was performed by Entech Engineering, Inc. for a property immediately south of the site
(Reference 6). Information from all of these reports was used in evaluating the site.

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 8 miles to the west is a major structural feature known as Ute Pass
Fault. This fauit, along with the Rampart Range Fault to the north, marks the boundary between
the Great Plains Physiographic Province and the Southern Rocky Mountain Province. The site
exists within the southern edge of a large structural feature known as the Denver Basin.
Bedrock in the area tends to be gently dipping in a northeasterly direction. The rocks in the
area of the site are sedimentary in nature, and typically Cretaceous in age. The bedrock
underlying the site itself is the Pierre Shale Formation. Overlying the Pierre Shale are
unconsolidated deposits of artificial, residual, alluvial, and eoclian soils. The site's stratigraphy

will be discussed in more detail in Section 5.3.

5.2 Soil Conservation Service

The Soil Conservation Service (Reference 7) has mapped seven soil types on the site (Figure

4). In general, the soils range from clay loam to sandy and gravelly loam. Soils are described

as follows:



Soil Type

Description

31

Fort Collins loam, 3-8% slopes: Brown loam with a

brown clay loam subsoil. May contain areas of sandy
loam. Permeability is moderate. Erosion hazard is
moderate. Limitations include limited ability to support a
load and shrink-swell potential.

33

Heldt clay loam, 0-3% siopes: Light brownish gray clay

loam with a silty clay subsoil. Permeability is siow.
Erosion hazard is slight to moderate. Limitations include

shrink-swell potential.

56

Nelson-Tassel fine sandy loams, 3-18% slopes: Grayish

brown fine sandy loam. Permeability is moderaiely
rapid. Erosion hazard is moderate to high. Limitations

include depth to bedrock and slope.

59

Nunn clay foam, 0-3% slopes: Grayish brown clay loam

with heavy clay loam subsoil. Permeability is moderately
stow. Erosion hazard is slight. Limitations include slow
permeability, low strength and shrink-swell potential.

75

Razor-Midway Complex: Light brownish gray or

yellowish brown clay loam with heavy clay loam or clay
subscil. Permeability is slow. Erosion hazard is
moderate to high. Limitations include depth to shale,

slow permeability, shrink-swell potential and élope.

82

Schamber-Razor Complex, 8-15% slopes: Grayish

brown gravelly loam and gray clay loam. Permeability is
rapid to slow. Erosion hazard is moderate to high.
Limitations include steep slopes, depth to shale, slow
permeability, limited ability to support a load and shrink-

swell potential.

87

Stoneham Sandy Loam. 8-15%_slopes: Brown sandy

loam. May include silt loam. Permeability is moderate.
Erosion hazard is moderate. Limitations include frost

action and slope.




Complete descriptions of the soils are presented in Figures 5 through 11. The soils have
generally been described to have slow fo rapid permeabilities. Limitations to development are
varied on the different soil types and include limited ability to support a load, shrink-swell
potentia, frost action potential, depth to bedrock, low strength, and slope. Possible hazards
with soil erosion are present on the site. The erosion potential can be controlled with
vegetation. The majority of the soils have been ‘described to have slight to high erosion

hazards.

5.3 Site Stratigraphy

The Colorado Springs Geologic Map showing the site is presented in Figure 12 (Reference 8).
The Fountain Quadrangle Geology Map shows the site is presented in Figure 13 (Reference 9).
The Geology Map prepared for the site is presented in Figure 14. Six mappable units were

|dent1f|ed on this site, which are identified as follows:

e Qaf Artificial Fill of Quaternary Age: These are man-made fill deposits. Some of
the fill is associated with earthen dam embankments on-site. Much of the fill is
associated with grading and roadways that exist on the site. One area of fill in
the northeastern portion of the site is associated with filling an old gully that
existed behind an earthen dam. Some dumping had occurred in this area in the
past. It is our understanding the debris had been removed prior to filling the

gully, however, this has not been verified.

e Qal Recent Alluvium of Quaternary Age: These are recent stream deposits that
have been deposited along the valiey floors and in the drainages that exist on-
site. These materials consist of silty to clayey sands and sandy clays. Some of

these alluviums contain highly organic soils.

e Qp Piney Creek Alluvium of Quaternary Age: This is a stream deposited material
typically occurring as terrace deposits along the main drainage of Jimmy Camp
Creek in the eastern portion of the site. The Piney Creek typically consists of

dark brown silty to clayey sands and may contain some silt and clay lenses.



e Qes Eolian Sand of Quaternary Age: These are deposits are fine to medium
grained soil deposited by the action of the prevailing winds from the northwest.
They typically occur as large dune deposits or narrow ridges. These soil types
are typically tan to brown in color and tend to have a very uniform or well-sorted
gradation. These materials tend to have a relatively high permeability and low

density.

* Qv Verdos Alluvium of Quaternary Age: These are alluvial terrace deposits which
occur as reddish brown silty to clayey sands. Generally this deposit is well
stratified and may contain lenses of clay, silt and gravel.

e Kp Pierre Shale of Cretaceous Age: This deposit consists of marine deposited
claystones and shales. They typically are olive to gray in color and may contain
beds of fine calcareous sandstone or limestone. In many places on this site a
variable residual soil layer exists overlying the bedrock materials. This soil layer
is derived from the in-situ weathering of the bedrock materials and typically

consists of silty and sandy clay and has a variable thickness.

The soils listed above were mapped from the Reconnaissance Geologic Map of Colorado
Springs and Vicinity, Colorado by Scott and Wobus (Reference 8, Figure 12) and The Robinson
Study prepared for El Paso County Planning Department (Reference 9, Figure 13). The
Geologic Map of the Colorado Springs-Castle Rock Area Front Range Urban Corridor,
Colorado, by Trimble and Machette, 1979 (Reference 10) and the test borings from the
subsurface investigation were also used in evaluating the site. The test boring logs are included
in Appendix B of this report. A Summary of the Geologic Units mapped on this site by the
Robinson Study (Figure 14) is included in Table 2 (Reference 11).

5.4 Soil Conditions

The soils encountered in the test borings can be grouped into five general soll types. The soils
were classified using the Unified Soil Classification System (USCS).

Soil Type 1 consists of sandy clay fill (CL). The fill soils were encountered in the upper soil

profile of two of the test borings to depths of 2 and 8 feet. These soils were encountered at soft
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to stiff consistencies and moist conditions. Soil Type 1 has 74 percent passing the 200 sieve on
the sample tested. An FHA Swell pressure of 1515 psf and a Denver Swell of 4.0% were

measured on the sandy clay fill. These swells are in the moderate to high expansion range.

Soil Type 2 consists of slightly silty, silty and very clayey sand (SP-SM, SW-SM, SM, SC-CL).
The sands were encountered in approximately half of the test borings in the upper and lower
soil profiles. The sands were encountered at very loose to dense states and dry to wet
conditions. The samples tested in this type have 7 to 49 percent passing the 200 sieve. An
FHA Swell pressure of 846 psf and Denver Swells ranging from 0.2% to 0.7% were measured
on the silty and clayey sands. These swells are in the low expansion range. A consolidation of

1.0% was also measured on the silly sands.

Soil Type 3 consists of the silty, sandy clays and clay-silts (CL, CH, CL-ML). The clays were
encountered in the upper soil profile of most of the test borings at depths ranging from 0 to 40
feet. The clays were encountered at very soft to hard consistencies and moist to wet conditions.
The samples classified in this type have 50 to 99 percent passing the 200 sieve. FHA Swell
pressures ranging from 738 psf to 3924 psf were measured on the clays. Swells ranging from
0.0% to 8.8% were measured in the Denver Swell/ Consolidation Tests conducted on the clays.
These swells are in the low to very high expansion range and consolidations in the low
consolidation range. Consolidations of 0.2% were also measured on some of the clays and

clay-silts in the Denver Swell/ Consolidation Test.

Soil Type 4 consists of sandy fo silty claystone bedrock (CL). The claystone was encountered
in most of the test borings at depths ranging from 2 to 19 feet below the surface. The claystone
was encountered at very stiff to hard consistencies and moist conditions. The claystone
samples tested have 53 to 99 percent passing the 200 sieve. FHA Swell pressures ranging
from 1962 to 3597 psf were measured on the claystone samples. Denver Swells ranging from
0.3% to 5.0% were measured on the claystone samples. These swells are in the low to very

high expansion range.

Soil Type 5 consists of shale bedrock (CL). The shale was encountered in 6 of the test borings
at depths ranging from 11 to 19 feet below the existing ground surface. The shale was
encountered at hard to very hard consistencies and moist conditions. The shale has 76 percent
passing the 200 sieve in the samples tested. An FHA Swell pressure of 1723 psf was
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measured on the shale sample. A swell of 2.8% was measured in the Denver Swell/
Consolidation Test on the shale. These swells are in the moderate to high expansion range.

A Summary of Laboratory Results is presented in Table 1. Laboratory results are included in
Appendix C. A Summary of the Depth to Bedrock and Depth of Artificial Fill is included in Table
3.

5.5 Groundwater

Groundwater was encountered at depths ranging from 6.5 feet to 19.5 feet in 30 of the test
borings. Groundwater was not encountered in any of the other test borings during or
subsequent to drilling which were drilled to depths ranging from 15 to 20 feet. A table showing

the depth to groundwater is presented in Table 3.

Fluctuation in groundwater conditions may occur due to variations in rainfall and other factors
not readily apparent at this time. Also, the irrigation ditch north of the site was dry at the time of
this study. This ditch will affect the groundwater on the site. Isolated sand layers within the
variable soil profile, sometimes only a few feet in thickness and width, can carry water in the

subsurface. Water may also flow on top of the claystone.

6.0 ENGINEERING GEOLOGY - IDENTIFICATION AND MITIGATION
OF GEOLOGIC HAZARDS

As mentioned previously, detailed mapping has been performed on this site to produce an
Engineering Geology Map (Figure 14). This map shows the location of various geologic
conditions of which the developers and planners should be cognizant during the planning,
design and construction stages of the project. The hazards identified on this site include
artificial fill, hydrocompaction, collapsible or loose soils, unstable slopes, potentially unstable
slopes, expansive soils, floodplains, seasonally high groundwater areas and potentially high
groundwater areas. The following hazards will need to be addressed during development of the

site;
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Expansive Soils

Expansive soils were encountered in the test borings drilled on-site. The site is classified in
areas of low to moderate swell potential according to the Map of Potentially Swelling Soil
and Rock in the Front Range Urban Corridor, Colorado by Hart, 1974 (Reference 12);
however, highly expansive soils have been encountered on the site. The expansive soils
have been identified in areas mapped as Kp: Pierre Shale on Figure 14, however, sporadic
expansive layers are also possible in other areas of the site not identified as ex: expansive
soils. Expansive clays and claystone can cause differential movement in the structure
foundation.

Mitigation: ~Mitigation of expansive soils will require special foundation design.
Overexcavation and replacement with non-expansive soils at 90% of its maximum Modified
Proctor Dry Density, ASTM D-1557 is a suitable mitigation which is common in the area.
Drilled piers are another option that is used in areas where highly expansive soils are
encountered. Typical minimum pier depths are on the order of 18 feet or more and require
penetration into the bedrock material a minimum of 4 to 6 feet, depending upon building
loads. Moisture conditioning and recompacting expansive soils is another mitigation
technique that is being used to mitigate expansive soils. The depth of removal, moisture
conditioning and recompaction varies with the soil characteristics and building types.
Moisture conditioning to depths of 10 feet are common for highly expansive clays.

Floor slabs on expansive soils should be expected to experience movement.
Overexcavation and replacement has been successful in minimizing stab movements. The
use of structural floors can be considered for basement construction on highly expansive
clays. Final recommendations should be determined after additional investigation of each

subdivision or building site.

Subsidence Area

Based on a review of a Subsidence Investigation Report for the Colorado Springs area by
Dames and Moore, 1985 (Reference 13) and the mining report for the Colorado Springs
coal field (Reference 14), the site is not undermined. The closest underground mines in the
area are 9 miles to the north and the site is not mapped within any potential subsidence

Zones.
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Slope Stability and Landslide Hazard
The majority of the slopes on-site are gently to moderately sloping and do not exhibit any

past or potential unstabie siopes or landslides. The steeply sloping areas along some of the
irrigation ditches on the site have been identified as unstable slopes. Additionaily, a small
area in the south-central portion of the site has been identified as potentially unstable. The

mitigation recommendation for these areas is as follows:

Unstable slopes: At the time of this investigation, water was not flowing in any of these

ditches. At times during pericds of high water, erosion can occur. The slopes adjacent to
the ditches are subject to failure due to erosion by the water. We would anticipate
development not to be planned in the area of these slopes unless they are regraded. Due to
the possibility of failure to the slopes above from undercutting by the water, buildings should
be located a minimum of 20 feet away from the crest or toe of any unstable siope if they are
not regraded. Additional setbacks may be warranted depending on proposed development
plans. Riprap aiong the toe of the slopes may be necessary to control the erosion and
undercutting of the slope. This is especially true of the slopes on the outside curves of the
ditch where the water is actively cutting during high runoff periods. Should regrading be
considered, slopes should be no steeper than 3:1. In clay areas 4:1 slopes may be

required.

Potentially unstable slopes: This is a steep portion of the hillside in the south-central portion

of the site. Due to the limited extent of this area, it is recommended that the slope be
regraded during construction to an angle no steeper than 3:1. In clay areas 4:1 slopes may

be required.

Debris Fans
Based on-site observations, debris fans were not observed in this area.

Groundwater and Floodpiain Areas

Areas within the drainages and irrigation ditches on-site have been identified as areas of
seasonally high groundwater areas, potentially seasonally high groundwater areas and
floodplains. Additionally, areas of ponded water also exist on-site. Water wés not flowing in
the any of the ditches or drainages at the time of this investigation. It should be noted that
higher groundwater levels may be experienced adjacent to the irrigation ditches when they
are flowing. The Jimmy Camp Creek drainage has been mapped as a floodplain zone
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according to the FEMA Map Nos. 08041C0952F, 08041C0O954F, 08041CO956F, and
08041CO958F, Figure 15 (Reference 15). These areas are discussed as follows:

Floodplain: Consfruction is not anticipated within the major drainages or the main channel
of the Jimmy Camp Creek floodway. It is anticipated any proposed construction within the
floodplain zone would involve drainage improveménts and channelization of the floodplain.
Development within the floodplain will require approval of the Drainage Plan prior to
construction. Building areas within the floodplain will require filling to raise the building area
above floodplain and seasonally high groundwater levels. Mitigation for Seasonally High
Groundwater levels discussed in the following sections is recommended for construction in
the floodplain zone. Finished floor levels must be one foot above the floodplain level. Exact
floodplain locations and drainage studies are beyond the scope of this report.

Potentially Seasonal High Groundwater; In these areas, we would anticipate the potential

for periodically high subsurface moisture conditions and possible frost heave potential,
depending on the soil conditions.

Mitigation: In these locations, foundations in areas subject to severe frost heave potential
should penetrate sufficient depth so as to discourage the formation of ice lenses beneath
foundations. At this location and elevation, a foundation depth for frost protection of 2.5 feet
is recommended. In areas where high subsurface moisture conditions are anticipated
periodically, a subsurface perimeter drain will be necessary to help prevent the intrusion of
water into areas located below grade. A typical perimeter drain detail is presented in Figure
16. Additionally, swales éhould be created to intercept surface runoff and carry it safely
around and away from structures. It is anticipated that the site grading may mitigate the
drainages in some areas. The water table may be of sufficient depth to minimize the effects
on buildings in some areas. Should higher water levels be encountered in the vicinity of the
irrigation ditches during peak flow, these recommendations may be necessary in these

areas as well.

Seasonally High Groundwater Area: In these areas, high subsurface moisture condition,

frost heave potential and highly organic soils may exist, particularly on a seasonal basis.
Mitigation: These areas lie within drainages and in many areas can be avoided by
development. In areas where development is desired, overlot grading may mitigate the

drainages. All organic material, soft or wet soils should be removed prior to any filling. The
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same mitigation recommendations for potentially high groundwater areas as discussed -
previously should be followed in these areas of seasonally high groundwater. In some
areas, it may be necessary to dewater the excavation. Underslab drains or interceptor
drains may be used in addition to perimeter drains to prevent the intrusion of water into
areas below grade. Typical Drain Details are presented in Figures 16 through 18. It may be
desirable to build up the building areas to raise the foundation further above the
groundwater level. Any grading should be done in a manner that directs surface flow
around construction to avoid areas of ponded water. Structures should not block drainages,
but swales should be created to intercept surface runoff and carry it safely around and away
from structures. Additional investigation will be necessary to determine the water depth and
its affect on development. Other areas than those mapped could encounter groundwater

that could affect shallow foundations on-site.

Areas of Ponded Water: These are areas where water is ponded behind earthen dams on-

site. It is anticipated these areas could be avoided by development. These areas will likely
be removed during site grading. Should construction be considered in these areas,
regrading will be necessary in order to fill the area above the groundwater level. All soft or
organic soils should be removed prior to filing. The same mitigation techniques for

seasonally high groundwater areas are recommended for these ponded areas as well.

Artificial Filf

Areas of artificial fill were observed in areas of the site. Some areas are associated with
existing roadway embankments on-site. Other areas are associated with overlot grading
and stockpiling that is being performed in areas of the site. Some artificial fill is associated
with earthen dams that exist on-site. Additionally, a small gully in the northeastern portion of
the site was used for dumping in the past. This gully has recently been filled with soil. It is
our understanding the debris was removed prior to filling, however, this has not been
verified.

Mitigation: Where fill has been placed in a controfled manner and records are available of
observation and density testing, no mitigation is necessary. Where uncontrolled fill is
encountered beneath foundations, mitigation will be necessary. Mitigation typically involves
removal and recompaction at 90% of its maximum Modified Proctor Dry Density, ASTM D-
1557. In areas of deeper fill, drilled piers are another option. Drilled piers have been
discussed under Expansive Soils. [f debris exists underlying the fill in the gully in the
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northeastern portion of the site, it will require complete removal prior to construction in this
area. Any contaminated soils will also require remaval. Environmental testing may be
required. It is our understanding that debris that has been dumped on the site has been
hauled off.

Hydrocompaction

Areas in which hydrocompaction have been identified are acceptable as building sites. In
areas identified for this hazard classification, however, we anticipate a potential for
settlement movements upon saturation of these surficial soils. The low density, uniform
grain sized, windblown sand deposits are particularly susceptible to this type of
phenomenon.

Mitigation: The potential for settlement movement is directly related to saturation of the soils
below the foundation areas. Therefore, good surface and subsurface drainage is extremely
critical in these areas in order to minimize the potential for saturation of these soils. The
ground surface around all permanent structures should be positively sloped away from the
structure to all points, and water must not be allowed to stand or pond anywhere on the site.
We recommend that the ground surface within 10 feet of the structures be sloped away with
a minimum gradient of ten percent. If this is not possible on the upslope side of the
structures, then a well-defined swale should be created to intercept the surface water and
carry it quickly and safely around and away from the structures. Roof drains should be
made to discharge well away from the structures and into areas of positive drainage. Where
several structures are involved, the overall drainage design should be such that water
directed away from one structure is not directed against an adjacent building. Planting and
watering in the immediate vicinity of the structures, as well as general lawn irrigation, should

be minimized.

Loose or Colfapsible Soils

Areas of loose and collapsible soils were encountered in the test borings drilled on-site.
These areas are sporadic, therefore, none have been indicated on the map. Consolidations
ranging from 1.0% to 0.2% were measured on some of the soil samples tested. Areas of
very loose and loose densities were encountered in the soil profiles of some of the test
borings.

Mitigation: Should loose or collapsible soils be encountered beneath foundations, removal
and recompaction with thorough moisture conditioning and recompaction will be necessary.
The depth of removal and recompaction can range from 2 to 10 feet. Where fill is
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required, it will be necessary to remove the soft or loose soils prior to placement of the fill.
Specific recommendations should be made after additional investigation of each building

site.

Faults
The closest fault is the Ute Pass Fault, located approximately 8 miles to the west. No faults
are mapped on the site itself. Previously Colorado was mapped entirely within Seismic
Zone 1, a very low seismic risk. Additionally, the Uniform Building Code (UBC), 1997,
currently places this area in Seismic Risk Zone 1. According to a report by the Colorado
Geological Survey by Kirkman and Rogers, 1981, (Reference 16) this area should be
designed for Zone 2 due to more recent data on the potential for movement in this area, and

any resultant earthquakes,

Dipping Bedrock
The bedrock underlying the site is the Pierre Shale Formation of Cretacecus Age. The

bedrock in this area is gently dipping a northeasterly direction according to the Geologic
Structure Map of the Pueblo 1x2 Quadrangfe, South-Central Colorado (1978) (Reference
17). The bedrock encountered in the test borings did not exhibit steeply dipping

characteristics, therefore mitigation is not necessary.

Radioactivity
Radon levels for the area have been reported by the Colorado Geologic Survey in the Open-

File, Report No. 91-4 (Reference 18). Radon levels ranging from 0 to 20 pcifl have been
measured in the area. The following is a table of radon levels in this area.

0<4 pci/l 50.00%
4<10 pcifl 50.00%
10<20 pci/l 0.00

>20 pcifl 0.00

Only four readings have been taken in the area. The minimal information from this report is
not sufficient to determine if radon levels are higher for this site. No occurrences of
radioactive minerals have been identified within a 9-mile radius (Reference 19). No known
occurrences exist on the site, however, radon gas originating in the bedrock underlying the

site could migrate up into the upper soil profile.
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Mitigation: The potential exists for radon gas to build up in areas of the site. Build-ups of
radon gas can be mitigated by providing increased ventilation of basements and
crawlspaces and sealing of joints. Specific requirements for mitigation should be based on-

site specific testing after the site is constructed.

7.0 EROSION CONTROL

The soil types observed on the site are mildly to moderately 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 fo control dust. However, once construction has been completed,

and vegetation reestablished, 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 iess
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 fo 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 fili slope areas will be subjected primarily to sheetwash and rill erosion. Unchecked rill
erosion can eventually lead to concenirated 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
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slopes. Cut and fill slopes having grad-ients more than three (3) horizontal to one (1) vertical
become increasingly more difficult to re-vegetate 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.

8.0 ECONOMIC MINERAL RESOURCES

Some of the sandy materials on-site could be considered a low grade sand resource. According
to the Ef Paso County Aggregate Resource Evaluation Map (Reference 20), portions of the site
are mapped as valley fill and stream terrace deposits. According to the Atfas of Sand, Grave!
and Quarry Aggregate Resources, Colorado Front Range Counties distributed by the Colorado
Geological Survey (Reference 21), portions of the site are mapped as U1 - Upland deposits:
gravel, relati\}ely clean and sound, T4 — Stream terrace deposit: probably aggregate resource,
and V4: Valley fill: probably aggregate resource. According to the Evaluation of Mineral and
Mineral Fuel Potential (Reference 22), tracts in the area of the site have been mapped as “Fair”
for industrial minerals. Quarries exist in the area of the site for sand and gravel, particularly in
the Eolian Sand and Verdos Alluvium deposits. No gravel quarries are known to have existed
on the site itself. Additionally, the clays, claystones and shales associated with the Pierre Shale
formation have been mined for the construction of bricks and tiles. No mines are known to have
existed on this site. Considering the limited extent on this site, and/or abundance of similar
materials through the region, 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 22), the tracts in the area of the site have been mapped as “Little or

no Potential” for coal resources or metallic mineral resources.

The site has been mapped as “Fair" for oil and gas resources (Reference 22). No oil or gas
fields have been discovered in the area df the site. A well was drilled 2.5 miles northeast of the
site to 1,250 feet deep in 1901. No hydrocarbons were recorded, therefore, the well was
plugged and abandoned. The sedimentary rocks in the area lack the essential elements for oil

oF gas.
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9.0 RELEVANCE OF GEOLOGIC AND SITE CONDITIONS TO LAND
USE PLANNING

Site Conditions

It is our opinion that the existing geologic and engineering geologic conditions will impose some
constraints on the proposed development and construction. Avoidance or regrading may
mitigate some of the hazards such as unstable slopes, potentially unstable slopes, floodplain,
seasonally high groundwater areas, potentially seasonal high groundwater areas, or areas of
ponded water. Other constraints identified on the site such as hydrocompaction, loose or
collapsible soils, expansive soils, artificial fill and seasonal high groundwater areas can be
mitigated through proper engineering design and construction. Geologic conditions and land

use considerations are presented in Table 2.

The majority of the soils at typical foundation depths consist of clays and claystone with minor
areas of sands. Areas of shallow bedrock will be encountered on this site particularly in areas
mapped as Kp: Pierre Shale. The areas of shallow bedrock encountered in the test borings are
indicated on Figure 19. Excavation in the harder claystone or shale bedrock may be difficult in
areas. Expansive soils will require special foundation design and/or overexcavation and
replacement with non-expansive material compacted at 90% of its maximum Modified Proctor
Dry Density ASTM D-1557. Moisture conditioning and recompaction of the clay soils to 95% of
standard proctor ASTM D-698 is also being used to mitigate expansive soils. Additional testing
is required to evaluate this approach and the depth of removal required. These soils will not

prohibit development.

Areas of seasonal high groundwater may be encountered on the site (Figure 20). In these
areas, drains may be necessary in order to prevent the seepage of water below grade.
Additional investigation is recommended after grading and prior to construction to determine the
depth of groundwater and its affects on construction or when grading and development plans
are available. Grading can eliminate some of the minor drainages/wet areas. Very soft wet
soils were encountered along the edges of the drainages and where the Piney Creek Alluvium is
encountered. All soft or organic soils should be removed prior to any fill placement. Higher

groundwater levels may be experienced adjacent to the irrigation ditches during peak flow,
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particularly in the areas topographically lower than the Fountain Mutual Irrigation ditch that
borders the northern portion of the site. Short sections of the ditch are concrete lined with the
majority of the ditch unlined. Drains may be necessary in these areas.

The floodplain area of the Jimmy Camp Creek drainage exists in the eastern portion of the site.
Should development be considered in the floodplain, channelization and drainage
improvements will be necessary as well as raising building areas above the floodplain level.
Finished floor elevations must be a minimum of one foot above the floodplain level and drains
may be necessary to help prevent the intrusion of water into areas below grade. Soft, unstable
soils were encountered in the flood channel. Approval of the Drainage Plan will be necessary
prior to construction in the floodplain zone. Specific floodplan location and drainage studies are
beyond the scope of this report.

Areas of hydrocompaction have been identified on this site where there is the potential for
settlement movements upon saturation of the surficial soils. Good surface and subsurface
drainage is critical in these areas and the ground surface should be positively sloped away from
structures at all points. Roof drains should be made to discharge well away from structures and

planting and watering in the immediate vicinity of structures should be minimized.

Soft and collapsible soils were encountered in some of the test borings drilled on-site. Some of
these soils are at shallow depths and are associated with very silty residual clays and silty sand
that are potentially collapsible. Other areas contain very soft, wet clays that may experience
settlement when placed under a load. These soft, wet soils were typically encountered in areas
mapped as Qp: Piney Creek Alluvium and Qal: Recent Alluvium. These soils are encountered
at greaier depths than the residual silty clays. All soft, collapsible, or wet soils should be
removed prior to any construction or fill placement. A map identifying the soft soil areas
encountered in the test borings is presented in Figure 21. Areas of anticipated shallow, as well

as deep overexcavation are indicated on the map.

The areas of unstable slopes along the ditches on the site can be either avoided by
development or regraded. A minimum building setback of 20 feet is recommended from the
crest or toe of the unstable slopes if not regraded. Erosion protection may be necessary along
these slopes to prevent further erosion. The unstable and potentially unstable slopes can be
mitigated by regrading to no steeper than 3:1. In areas of softer clays, 4:1 slopes may be

required.
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An area of erosion (guily) was observed in the southeastern portion of the site (Figure 14).
Other areas of minor erosion were observed that have not been identified on the site.
Regrading and vegetation may mitigate the majority of erosion potential after site grading and
construction. Where erosion is more severe or continues, the use of check dams or sediment

traps may be necessary. Erosion control has been discussed in Section 7.0 of this report.

Preliminary Foundation Recommendations

Structures can be supported on shallow foundations if the expansive soils are mitigated or
drilled piers that extend info bedrock. Shallow foundations consisting of standard spread
footing/stemwall systems in conjunction with overexcavation and replacement in areas of
expansive soils or recompaction in areas of loose or collapsible scils can be used on the site.
Moisture conditioned soils can also support shallow foundations. Post-tensioned slabs can be
used in areas of expansive soils if designed for differential heave. Areas of uncontrolled fill may
be encountered across the site and all foundation members must fully penetrate all uncontrolled
fill. Reinforcing for foundations should be designed to span a minimum of 10 feet under the
design load and should extend a minimum of 30 inches below finished grade for frost protection.
Interior support columns may be supported by isolated concrete pads. Additional subsurface
investigation is recommended for each subdivision as development plans are finalized. Actual

bearing capacities for each site will be determined after additional investigation.

Drilled piers foundation systems are a suitable alternative to overexcavation and replacement of
expansive soils. Drilled piers must extend into bedrock. Drilled piers on the order of 20 to 30
feet will likely be required on this site. Longer piers would be required in areas of deep bedrock
and in areas of very high swelling claystone. Dewatering would be required in areas where

groundwater is encountered. Casing of piers may be required.

Floor Siabs

Floor slabs placed on expansive clays or loose sands should be expected to experience
movement. Removal and replacement of clay soils with granular soils or removal and
recompaction of granular soils is recommended to minimize slab movement. Floor slabs on
grade, if any should be separated from structural portions of the building and allowed to float
freely. Interior partitions must be constructed in such a manner that they do not transmit floor
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slab movement to the roof or overlying floor. Backfill placed below floor slabs should be
compacted to a minimum of 80% of its maximum Modified Proctor Dry Density, ASTM D- 1557.
Structural floors are also an alternative in highly expansive soils.

Surface and Subsurface Drainage

Positive surface drainage must be maintained around all structures to minimize infiltration of
surface water. A minimum gradient of 10% in the first 10 feet adjacent to foundation walls for
landscaped areas and 2% for paved areas is recommended. The use of drainage swales may
be required on the upslope of the structures. All downspouts should be extended to discharge
well beyond the backfill zone of the structures.

Subsurface perimeter drains are recommended for useable space below finished ground
surfaces. If expansive clays are encountered in the excavation, perimeter drains are
recommended around the entire structure. Depending on groundwater conditions, underslab or
interceptor drains may be necessary. Drains should consist of a perforated drainpipe, gravel
collector and approved filter fabric. Any drains should be provided with a free gravity outlet, If
such an outlet is not available, a sump and pump will be required. Typical drain details are
presented in Figures 14 through 16.

Backiil

Backfill placed around the foundations and in utility frenches should be compacted to a
minimum of 90% of its maximum Modified Proctor Dry Density, ASTM D-1557. Material should
be placed in lifts having a compacted thickness of six inches or less and a moisture content
conducive to adequate compaction, usually 2% of optimum Proctor moisture content.
Mechanical methods should be used in placement of backfill; however, heavy equipment should
be kept away from foundation walls. No water flooding techniques of any type should be used

in compaction of backfill on the site.
Trench backfill should be performed in accordance with City of Colorado Springs and City of

Fountain specifications. All excavating should be performed in accordance with OSHA
guidelines.
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Structural Fifl

Any areas to receive fill should have all topsocil, organic material, or debris removed. Any
uncontrolled fill should be recompacted prior to placing new fill. The surface should be scarified
and moisture conditioned to within 2% of optimum moisture content and compacted to a
minimum of 90% of its maximum Modified Proctor Dry Density, ASTM D-1557, prior to placing
new fill. New fill should be placed in thin lifts not to exceed 6 inches after compaction while
maintaining at least 90% of its maximum Modified Proctor Dry Density, ASTM D-1557. Fill
material should be free of vegetation or other unsuitable material and shall not contain rocks or
pieces greater than six (6) inches. Top soil and strippings should not be mixed in the structural
fill. Fill material should be placed at a moisture content conducive to compaction, usually 2%
of Proctor optimum moisture content. Fill slopes should be constructed at no steeper than 3:1
and properly benched into native soils. The placement and compaction of fill should be
observed and tested by the Soils Engineer during consfruction. Any import materials should be
approved by the Soils Engineer prior to hauling to the site.

10.0 CLOSURE

It is our opinion that the existing geologic engineering and geologic conditions will impose some
constraints on development and construction of the site. The geologic hazards identified on the
site can either be avoided by development or satisfactorily mitigated through proper engineering

design and construction practices.

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. 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. Additional investigation is
recommended as development and grading plans are finalized. Planning and design personnel

should be made familiar with the contents of this report.
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This report has been prepared for Nor'wood Development 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 this report has provided you with all the information you required. Should you require
additional information, please do not hesitate to contact Entech Engineering, Inc.
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Table 3: Summary of Depth to Bedrock and Groundwater and Depth

of Fill
Test
Boring No.  Depth to Depth to Depth of
Bedrock Groundwater Fill
(i) {ft.) (ft.)
1 >20 >20 %]
2 >20 >20 ]
3 19 >18 2
4 >20 >20 1]
5 13.5 15 &
6 9 10.5 &
7 4 135 &
8 8 17.5 g
9 18 10.5 7]
10 9 15.5 &
11 2 6.5 &
12 4 15 &
13 13 18.5 %]
14 18 14 &
15 >20 19.5 ]
16 8 >19.5 8
17 7 >19 7]
18 8 >14 &
19 8 >18.5 &
20 6 >19.5 7]
21 =20 19 &
22 >20 >19.5 &
23 >20 >19.5 %]
24 >20 13 @
25 >40 18 (]
26 >20 19.5 1]
27 >20 19 %]
28 »>20 >19 2]
29 8 >15 %]
30 5 >14 1]
31 12 >19 1]
3z >20 >18.5 (%]
33 >20 19 &
34 >20 9 ]
35 19 85 7]
36 5 >19 1]
a7 3 6.5 ]
38 2 18 L]
39 25 >19 &
40 14 >19 %]
41 4 14 1]
42 2 14 &
43 4 19 1]
44 =20 14.5 (4]
45 4 13 ]
46 4 >15 &
47 7 >20 %]
48 2 >14.5 L]
49 18 17 &
50 4 14.5 %]
51 >20 9.5 1]
52 >20 19.5 ]
53 >20 >20 7]
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31—Fort Collins loam, 3 to 8 percent slopes. This
deep, well drained soil formed in medium textured alluvi-
um on uplands. Elevation ranges from 5,200 to 6,500 feet.
The average annual precipitation ranges from about 13
inches at the lower elevations to about 15 inches at the
higher elevations, the average annual temperature is
about 49 degfees ¥, and the average frost-free period is
about 145 days,

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is brown eclay loam about 15
inches thick. The substratum is pale brown loam,

Included with this soil in mapping are small areas of
Stoneham sandy loam, 3 to 8 percent slopes; Keith siit
loam, 0 to 3 percent slopes; Bresser sandy loam, 5 to 9
percent slopes; and Wiley silt loam, 3 to 9 percent slopes.

Permeability of this Fort Collins soil is moderate. Ef-
fective rooting depth is 60 inches or more. Available
water capacity is high. Swuiface runeff is medium, and the
hazard of erosion is moderate,

This soil is well suited to the production of native
vegetation suitable for grazing. Native vegetation is
mainly blue grama, western wheatgrass, side-oats grama,
and sand dropseed. Needleandthread, big bluestem, and
native bluegrasses also grow on this soil in the northern
part of the survey area.

Fencing and proper location of livestock watering facili-
ties help to control grazing of animals. Deferment of graz-
ing may be necessary to maintain a needed balance
between livestock use and forage production. In areas
where the plant cover has been depleted, pitting can be
used to help the native vegetation recover. Chemical con-
trol practices may be needed in disturbed areas where
dense stands of priekdypear oceccur. Preeaution must be
taken to leave ample amounts of litter and forage on the
soil because of the high hazard of soil blowing.

Windbreaks and environmental plantings generally are
well suited to this soil. Summer fallow a year prier to
planting and continued cultivation for weed control are
needed to insure the establishment and survival of
plantings. Trees that are best suited and have good sur-
vival are Rocky Mountain juniper, eastern redcedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumae, lilae,
Siberian peashrub, and American plum.

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

This soil has good potential for homesites. The main
limitations are its limited ability to support a load and
moderate shrink-swell potentizl. Roads can be desipned to
offset these limitaticns. Capability subclass VIe.
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23—Heldt clay loam, 0 to 3 percent slopes. This deep,
well drained soil is on terraces, alluvial fans, and valley
side slopes. It formed in fine textured alluvial fan sedi-
ment derived from clay shale. Most areas of this soil are
in the Fountain area, but a few small areas are around
Calhan. Elevation ranges from 5,200 to 6,500 feet. The
average annual precipitation is about 13 inches, the
average annual air temperature is about 49 degrees F,
and the average frost-free period is about 145 days.

Typically, the surface layer is light brownish gray clay
loam about 5 inches thick. The subsoil is light brownish
gray silty clay about 36 inches thick. The substratum is
light olive gray silty clay loam.

Included with this soil in mapping are small areas of
Limon elay, 0 to 3 percent slopes; Manzanala clay loam, O
to 1 percent slopes; Manzanola clay loam, 1 to 3 percent
slopes; Nunn clay leam, 0 to 3 percent slopes; and Ustie
_Torrifluvents, loamy.

Permeability of this Heldt soil is slow. Effective root-
ing depth is 60 inches or more. Available water capacity
is high. Surface runoff is slow, and the hazard of erosion
i slight to moderate. Gullies are along some of the
drainageways.

Viost areas of this soil are used as native rangeland. A
small acreage is in irrigated alfalfa, corn, and pasture.
The corn is usually cut for silage.

Where irrigation water is available, this soil is suited to
the production of corn, alfalfa, and pasture. Other suited
crops are sugar beets, oats, and barley. Because of its
high clay content, maintenance of organic matter content
and timely tillage are needed to keep this soil workable.
All crops respond to nitrogen and phosphate fertilizer
where the irrigation water supply is adequate for op-
timum crop yields. Irrigation water is best applied to field
crops by the furrow and border methods.

Where irrigation water is not available, this soil is used
mostly for range. Native vegetation is mainly alkali
sacaton, western wheatgrass, and galleta, There are lesser
amounts of blue grama. Needleandthread, junegrass, and
side-oats grama are also present where this soil occurs in
the northern part of the survey area. Four-wing saltbush
is a common shrub. The presence of princesplume, two-
groove milkveteh, and Fremont goldenweed indicates that
selenium-bearing plants are in the stand.

This soil is very difficult to revegetate, and it is espe-
cially important that livestock pgrazing bhe carefully
managed. Fencing helps to control distribution of
livestock. Where the plant cover has been depleted,
pitting aids the recovery of the native vegetation.

Windbreaks and environmental plantings generally are
not suited to this soil. Onsite investigation is needed to
determine if plantings are feasible.

Openland wildlife is favored on this soil when its prima-
ry use is for crops that supply small grain, grasses, and
other habitat elements needed by openland wildlife.
Where water is available for irrigation, wildlife habitat,
especially shrub and grass plantings, can be developed to
encourage pheasant and many kinds of songhirds. In

areas of this soil near Fountain Creek, numerous habitat
niches exist. If this soil is vsed as rangeland, sealed quail
and antelope should be attracted to it; livestoek grazing
management is needed to encourage wildlife.

High shrink-swell potential limits use of this soil as
homesites. Special site or building designs are needed to
overcome this limitation. This soil is unsuited to septie
tank absorption fields because of slow permeability. Capa-
bility subclasses I'Ve, nonirrigated, and Ille, irrigated.
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56—Nelson-Tassel fine sandy loams, 3 to 18 percent
slopes. These gently sloping to moderately steep sails are
on hills and ridges of uplands. Coarse fragments of iron-
stone or fine grained sandstone gravel are commonly
scattered on the surface of these soils. Elevation ranges
from 5,600 to 6,400 feet. The average annual precipitation
is about 13 inches, the average ammual air temperature is
about 49 degrees F, and the average frost-free period is
about 145 days.

Inchided with these soils in mapping are areas of Mid-
way clay loam, 3 to 25 percent slopes; Razor clay loam, 3
to 9 percent slopes; and Wiley silt loam, 3 to 9 pereent
slopes.

The Nelson soil makes up about 45 percent of the com-
plex, the Tassel sofl about 30 percent, and other soils
about 25 percent. The Nelson soil is commonly in the
lower positions on the landsecape and has slopes of 3 to 12
percent. The Tassel scil is in the higher positions and has
slopes of 3 to 18 percent.

The Nelson soil is moderately deep and well drained. It
formed in moderately coarse textured, calcareocus
residuum derived from interbedded sedimentary rock.
Typically, the surface layer is grayish brown fine sandy
loam about 7 inches thick. The substratum is light
brownish gray fine sandy loam about 19 inches thick. In-
terbedded weathered sandstone, shale, and loamstone are
at a depth of about 26 inches.

Permeability of the Nelson soil is moderately rapid.
The effective rooting depth is 20 to 40 inches. Available
water capacity is low. Swnface runoff is slow, and the
hazard of erosion is moderate.

The Tassel soil is shallow and well drained. It formed in
caleareous residuum derived from sandstone. Typically,
the surface layer is grayish brown fine sandy loam about
4 inches thick. The substratum is brown fine sandy loam
about 3 inches thick over pale brown sandy loam about 3
inches thick. Sandstone is at a depth of about 10 inches.

Permeability of the Tassel soil is moderately rapid. Ef-
fective rooting depth is less than 20 inches. Available
water capacity is low. Surface runoff is medium, and the
hazard of erosion is moderate to high.

Almost all areas of these soils are used as rangeland.

These soils are suited to the production of native
vegetation suitable for grazing. Native vegetation is
mainly blue grama, which has a typical bunchgrass
growth form and makes up one-third to one-half of the
cover. Other species are sand dropseed, needleandthread,
side-oats grama, and buckwheat.

Seading is advisable if the range has deteriorated, and
seeding the native grasses is a good practice. If the range
is severely eroded and blowouts have developed, the new
seeding should be fertilized. Brush control may be
needed, and grazing management may improve the
depleted range. Grazing should be managed so that
enough forage is left standing to protect the soil from
blowing, to increase infiltration of water, and to catch and
hold snow.

Windbreaks and environmental plantings generally are
not suited to this soil. Onsite investigation is needed to
determine if plantings are feasible.

These soils are best suited to habitat for openland and

rangeland wildlife. Rangeland widlife, such as pronghorn
antelope, can be encouraged by developing livestock
watering facilities, properly managing livestock grazing,
and reseeding range where needed.

The potential of these soils for homesites in places is
limited by depth to bedrock and slope. Deep cuts, ta pro-
vide essentially level building sites, can expose bedrock.
Roads on the Nelson soil must be designed to minimize
frost-heave damage. Because of the depth to sandstone,
septic tank absorption fields do not function properly.
Capability subclass Vie. '
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"59—Nunn clay loam, 0 to 3 percent slopes. This deep,
well drained soil is on terraces, fans, and uplands. It
formed in mixed alluvium. Elevation ranges from about
5,400 to 6,500 feet. The average annual precipitation is
about 14 inches, the average annual air temperature is
about 47 degrees F, and the average frost-free period is
about 145 days.

Typically, the surface layer is grayish brown clay loam
about 12 inches thick. The subsoil is grayish brown heavy
clay loam about I8 inches thick. The substratum to a
depth of 72 inches is light olive brown sandy clay loam in
the upper part and light brownish gray clay in the lower
part. Visible lime oecurs as soft masses and streaks
throughout the substratum.

Included with this soil in mapping are small areas of
Manzanola elay loam, 0 to 1 percent slopes; Manzanela
clay loam, 1 to 3 percent slopes; Sampson loam, 0 to 3
percent slopes; and Ustie Torrifluvents, loamy.

Permeability of this Nunn soil is moderately slow. Ef-
fective rooting depth is 60 inches or more. Available
water capacity is high. Surface runoff is slow to medium,
aned the hazard of erosion is slight.

About 70 percent of the acreage of this soil is in dry—
lund and irrigated crops. Wheat is the main dryland erop,
and corn and alfalfa are the main irrigated ecrops. The
remaining acreage is used as rangeland.

This soil is suited to the production of native vegetation
suitable for grazing. The native vegetation is mainly
western wheatgrass, blue grama, alkali sacaton, needle-
andthread, and side-oats prama. (Galleta and fourwing
saltbush are also present where this soil occurs in the
southern part of the survey area. The presence of prin-
cesplume, two-groove milkvetech, and Fremont gol-
denweed indicates that selenium-bearing plants are in the
stand.

Good grazing management is essential to maintain the
desirable grasses. Deferment of grazing early in spring
helps to maintain the vigor of cool-season grasses.
Properly locating livestock watering facilities helps to
control grazing.

Windbreaks and environmental plantings generally are
well suited to this seil. Summer fallow a year prior to
planting and continued eultivation for weed control are
needed to insure the establishment and survival of
plantings. Trees that are best suited and have good sur-
vival are Rocky Mountain juniper, eastern redeedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumac, hlac
Siberian peashrub, and American plum.

This soil is best suited to habitat for openland and ran-
geland wildlife. In eropland areas, habitat favorable for
ring-necked pheasant, mourning dove, and many nongarmne
speecies ean be developed by providing nesting areas and
eseape cover. For pheasant, undisturbed nesting cover is
vital and should be provided for in plans for habitat
development; this is especially true for intensively farmed
areas. Rangeland wildlife, such as pronghorn antelope, can
be encouraged by developing livestock watering facilities,
properly managing livestock grazing, and reseeding range
where needed.

The main limitations of this soil for urban use are slow
permeability, low strength, and shrink-swell potential.
Buildings and roads must be designed to overcome the
limitations of low bearing strength and shrink-swell
potential. Septic tank absorption fields do not function
properly because of the slow permeability. Capability sub-
classes ITTec. nonirrigated, and Ile, irrigated.
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75—Razor-Midway complex. These gently sloping to
moderately steep, clayey soils formed in residuum derived
from ecaleareous shale on uplands. Slope ranges from 3 to
25 percent. Elevation ranges from 5,300 to 6,100 feet. The
average annual precipitaton is about 13 inches, the
average annual air temperature is about 49 degrees F,
and the average frost-free period is about 145 days.

The Razor soil makes up about 50 percent of the com-
plex, the Midway soil about 30 percent, and other soils
about 20 percent.

Included with these soils in mapping are areas of
Limon clay, 0 to 3 percent slopes; Stoneham sandy loam, 3
to 8 percent slopes; and geological formations ealled
teepee buttes. The teepee buttes are conspicuous cone-
shaped piles of marine rubble that rise above the more
nearly level plains and oceur at random on the landscape.
The material of these formations is hard sedimentary
roek and some petri’ . marine life.

The Razor soil is moderately deep and well drained.
Typically, the surface layer is light brownish gray clay
loam about 3 inches thick., The subsoil is grayish brown
heavy clay loam or clay about 15 inches thick. The sub-
stratum is grayish brown clay that grades to caleareous
shale at a depth of about 31 inches. Visible lime is in the
lower part of the subsoil and in the substratum.

Permeability of the Razor soil is slow. Effective rooting
depth is 20 to 40 inches. Available water capacity is
moderate. Surface runoff is medium, and the hazard of
erosion is moderate.

The Midway soil is shallow and well drained. Typically,
the surface layer is light yellowish brown clay loam about
4 inches thick. The substratum is light yellowish brown
clay about 4 inches thick over grayish brown clay about 5
inches thick. It grades to calcarecus shale at a depth of
about 13 inches.

Permeability of the Midway soil is slow. Effective root-
ing depth is less than 20 inches. Available water capacity
is low. Surface runcff is medium to rapid, and the hazard
of erosion iz moderate to high.

The soils in this complex are used primarily as range-
land and for wildlife habitat.

The native vegetation on these soils is mainly alkali
sacaton, western wheatgrass, galleta, and blue grama;
there are lesser amounts of blue grama on the Razor soil.
Fourwing saltbush is a common shrub. Needleandthread,
junegrass, and side-oats grama are also present where
these soils occur in the northern par .f the survey area.
The presence of princesplume, two-groove milkveteh, and
Fremont goldenweed indieates that selenium-bearing
plants are in the stand. ’

The Razor soil is very difficult to revegetate, and it is
especially important that livestock grazing be carefully
managed. Fencing helps to control the distribution of
grazing. Where the plant cover has been depleted, pitting
aids in the recovery of the native vegetation.

The Midway soil generally is difficult to revegetate,
and it is therefore important that livestock grazing be
carefully managed. Excessive removal of vegetation can
result in severe erosion. Properly locating livestock
watering facilities helps to control grazing,

Windbreaks and environmental plantings generally arve
not suited to the soils in this complex. Onsite investiga-
tion is needed to determine if plantings are feasible.

These soils are suited to wildlife habitat. They are best
suited to habitat for openland and rangeland wildlife.
Rangeland wildlife, such as pronghorn antelope and scaled
quail, can be encouraged by developing livestock watering
facilities, properly managing livestock pgrazing, and
reseeding range where needed.

The main limitations for urban use or homesite
development are depth to shale, slow permeability,
shrink-swell potential, and slope. Special designs for
buildings and roads are needed to overcome these limita-
tions. Because of the depth to shale and slow permeabili-
ty, septic tank absorption fields do not function properly.
Community sewerage systems are required in areas of
moderate to high population density, Capability subelass
Vie.
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82—Schamber-Razor complex, 8 to 50 percent slopes.
These gently rolling to steep soils are on eroded breaks
and remnants of granite outwash over shale. Elevation
ranges from 5,500 to 6,500 feet. The average annual

precipitation is about 13 inches, and the average annuai
air temperature is about 49 degrees F.

The Schamber- soil makes up about 40 percent of the
complex, the Razor soil about 30 percent, and other soils
about 30 percent.

Included with these soils in mapping are areas of
Chaseville-Midway complex; Kim loam, 1 to 8 percent
slopes; Razor stony elay loam, 5 to 15 percent slopes; and
Heldt clay loam, 0 to 3 percent slopes.

The Schamber soil is deep and well drained. It formed
in eolian material mixed with alluvium and colluvium
derived from granite. Typiecally, the surface layer is gray-
ish brown gravelly loam about 5 inches thick. The under-
lying material is brown very gravelly loam about 9 inches
thick over light yellowish brown very gravelly sand that
extends to a depth of 60 inches or more.

Permeability of the Schamber soil is rapid. The effec-
tive rooting depth is 60 inches or more, and available
water capacity is low to moderate. Surface runoff is medi-
um to rapid, and the hazard of erosion is moderate.

The Razor soil is moderately deep and well drained. It
formed in residuum derived from caleareous shale. Slope
iz 8 to 15 percent. Typically, the surface layer is light
brownish gray clay loam about 3 inches thick. The subsoil
is grayish brown heavy clay leam or clay about 15 inches
thick. The substratum is grayish brown clay that grades
to caleareous shale at a depth of about 31 inches. Visible
lime is in the lower part of the subseil and in the sub-
stratuim.

Permeability of the Razor soil is slow. The effective
rooting depth is 20 to 40 inches. Available water capacity
is moderate. Surface runoff is medium to rapid, and the
hazard of erosion is moderate to high.

The soils in this complex are used as native rangeland,
for wildlife habitat, and as military impact areas.

These soils are suited to the production of native
vegetation suitable for grazing. Native vegetation on the

Schamber soil is western wheatgrass, blue grama, side-
oats grama, and little bluestem. The common shrubs are
skunkbush sumae, fourwing saltbush, and buckwheat. Na-
tive vegetation on the Razor soil is alkali sacaton, western
wheatgrass, galleta, and lesser amounts of blue grama.
Fourwing saltbush is a common shrub. The presence of
princesplume, two-groove milkvetch, and Fremont gol-
denweed indicates that selenium-bearing plants are in the
stand. :

These soils are very difficult to revegetate, and it is
especially important that livestock grazing be carefully
managed. Fencing and properly locating livestock water-
ing fucilities help to control grazing. Where the plant
cover has been depleted, especially on the Razor soil,
pitting aids in the recovery of the native vegetation.

Windbreaks and environmental plantings are suited to
this soil. Low available water eapacity is the main limita-
tion for the establishment of tree and shrub plantings.
Summer fallow a year in advance and continued cultiva-
tion for weed control are needed to insure the establish-
ment and survival of plantings. Supplemental irrigation
may be needed to insure survival. Trees that are best
suited and have good survivai are Rocky Mountain ju-
niper, eastern redeedar, ponderosa pine, and Siberian elm.
Shrubs that are best suited are skunkbush sumac and
lilac.

These soils are poorly suited to wildlife habitat. They
are typically used as habitat for rangeland wildlife, such
as scaled quail and antelope. Livestock grazing must be
very carefully managed if wildlife is to satisfy most of its
habitat requirements.

The main limitation for construction on the Schamber
soil is steep slopes. Because of rapid permeability, there
is a hazard of pollution if this soil is used for septic tank
absorption fields. The high content of coarse fragments
may cause problems with excavations, mainly because cut
banks eave in. Special designs for buildings and roads are
necessary to offset the limitation of slope. The Razor sail
is limited by depth to shale, slow permeability, limited
ability to support a load, shrink-swell potential, and slope.
Both soils are limited by frost-action potential. Special
designs for buildings and roads are needed to overcome
these limitations. Capability subelass VIIe.
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#7—Stoneham sandy loam, 8 to 15 percent slopes.
This deep, well drained soil formed in medium textured,
caleareous sediment on uplands. Elevation ranges from
5,100 to 6,500 feet. The average annual precipitation is
about 14 inches, the average annual air temperature is
about 49 degrees F, and the average frost-free period is
about. 145 days.

Typically, the surface layer is pale brown sandy loam
about 4 inches thick. The subsoil is paie brown sandy clay
loam about 7 inches thick, The substratum is very pale
brown loam to a depth of B0 inches or more. The lower
part of the subseil and the substratum have visible soft
masses of lime.

Inchided with this soil in mapping are small areas of
Fort Collins loam, 3 to 8 percent slopes; Keith silt loam, 0
to 3 percent slopes; and Wiley silt loam, 3 to 9 percent
slopes.

Permesbility of this Stoneham soil is mederate. REifec-
tive rooting depth is 60 inches or more. Available water
capacity is high. Surface runoff is rapid, and the hazard of
erosion is moderate. A few gullies have formed along
drainageways. Soil slippage is common.

Most areas of this soil are uvsed as rangeland and for
wildlife habitat.

This soil is suited to the production of native vegetation
suitable for grazing. The native vegetation is mainly blue
grama, which has typical bunchgrass growth form and
makes up one-third to one-half of the cover. Other species
are sand dropseed, needleandthread, side-cats grama, and
buckwheat. Western wheatgrass, little bluestem, and ju-
negrass are also present where this soil oeeurs in the
northern part of thé survey area.

Seeding is a good practice if the range has deteriorated.
Native grasses should be used. If the range is severely
aroded and blowouts have developed, fertilizing the new
seeding is a good practice. Brush control and grazing
management also help to improve the depleted range.
Grazing should be managed so that enough forage is left
standing to protect the soil from blowing, to increase in-
filtration of water, and to eateh and hold snow.

Windbreaks and environmental plantings generally are
well suited to this soil. Summer fallow a year prior to

. planting and continued cultivation for weed control are

needed to insure the establishment and survival of
plantings. Trees that are best suited and have good sur-
vival are Rocky Mountain juniper, eastern redcedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumac, lilae,
Siberian peashrub, and American plum.

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

The main lmitations of this soil for homesites and loeal
roads and streets is potential frost action and slope. Spe-
cial designs for buildings and roads are needed to over-
ecome these limitations. Access roads should have
adequate cut-slope grade and be provided with drains te
control surface runoff and thus keep soil losses to a
minimum. Capability subclass Vle.
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From western
portion of site,
looking north.

From western
portion of site,
looking
northeast.




From west-
central portion
of site, looking
east.

From central
portion of site,
looking west.




From
northwestern
portion of site,
looking south.

From northwest
portion of site,
looking south.




From
northwestern
portion of site,
looking west.

From north-
central portion
of site, looking
south.




From north-
central portion
of site, looking
east.

From north-
central portion
of site, looking
southwest.




Looking south at
ditch in central
portion of site.

Looking
southwest from
central portion
of site.




T T

Looking south
from north-
central portion
of site.

Looking
southwest from
central portion
of site.




Looking east
from central
portion of site.

Looking
southeast at
filled gully in
northern portion
of site.




Looking
northeast from
central portion
of site towards
Jimmy Camp
Creek floodplain.

Looking
southwest from
eastern portion
of site.
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TEST BORING NO. 1 TEST BORING NO. 2
DATEDRILLED  1/28/04 DATEDRILLED  1/28/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
® = | &
— 5 = — = =
18838 € 15188 8|8
£ o g— g 8 [F = o g— £1 8 |+
DRY TO 20", 2/7/04 a |&|ldtls! 2 | & [DRYTO 20, 1728104 A LIFERE
CLAY, SANDY, LIGHT BROWN, | / CLAY, SANDY, CALICHE _Z/
STIFF, MOIST / STRINGERS, LIGHT BROWN, /
/ 10.2 | 3 |STIFF TO VERY STIFF, MOIST / 91| 3
¢ 101 | 3 10.2| 3
10 'é. 22 [10.81 3 104] 3
%
CLAY, SANDY, CALCAREQUS, {15 T2 4011121 3 13.1| 3
BROWN-LIGHT BROWN, VERY )
STIFF, MOIST ] ? SAND, GRAVELLY, SLIGHTLY
] / SILTY, FINE TO COARSE
) % GRAINED, REDDISH TAN,
20 ZH% 15.9 | 3 |DENSE, MOIST 092
~ R
— N N[ JoB NO: )
ENTECH TEST BORING LOG aa 10y
ENGINEERING. INC, FIG NO.:
BRSO, 0 soer o sa1-5099 l DRAWN: DATE: CHECKED: DATE: B-
L J ’ KM‘% 71/ f%i’&i’z J\ J




4 Y
TEST BORING NO. 3 TEST BORING NO. 4
DATE DRILLED  1/28/04 DATE DRILLED  1/28/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
o= 1=
gl 3 -
€ 5182|818 € | 5183 8|8
s |8lale| 5 |F c | 8iglel 5 |°
S |EIGIB| & |3 § |E|E|B| & |5
DRY TO 18, 2/7/04 o |@&laim]| 2 | @ IDRYTO20, 2/7/04 A |laldlal =18
POSSIBLE FILL 0-2', CLAY, L, 1 [CLAY, SLIGHTLY SANDY, DARK _Z/
SANDY, SL. GRAVELLY, BROWN ) - BROWN, VERY STIFF, MOIST _/
CLAY, SANDY, LIGHT BROWN, > 20191 | 3 / 37(12.0( 3
STIFF, MOIST T s
5] 19 [10.0 | 3 CLAY, SILTY, SLIGHTLY 5] 441106| 3
VY SANDY, LIGHT BROWN, VERY :
’ ? STIFF, MOIST ]
10 '%//- 19105 | 3 10 P 4 40| 107 3
] / CLAY, SILTY, SANDY, LIGHT iy
j / BROWN, VERY STIFF, MOIST e
f /
7 SAND, SLIGHTLY SILTY, R
CLAY, CALCAREOUS, LIGHT 15_ il 50 |15.2 | 3 |GRAVELLY,FINETO COARSE  [15 f‘-;;;. 36|15} 2
BROWN, HARD, MOIST | 1" GRAINED, LIGHT BROWN, %{
% DENSE, DRY TO MOIST of *
- . .0,
pa =5
CLAYSTONE, SANDY, LIGHT 20 500117 | 4 20 Je~ gl 30| 21| 2
YELLOWISH BROWN, HARD, 11"
MOIST
. . - ——
r— \ ( (008 NO.: )
ENTECH TEST BORING LOG 948104
ENGINEERING, INC. e - e — FIG NO.:
Eﬁféhﬂ"épﬁ'ﬂ.};’%, cn, gosa? 719 53t-5599 : : - : J B - Z
\ J ' %h ‘Z/f%ﬁf N y




TEST BORING NO. 5 TEST BORING NO.
DATE DRILLED  1/29/04 DATE DRILLED  1/29/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
8|z gl z
€| ls 858 e {.1s8/8 5|2
£ lalgle| 5 1F £ |alaiel g |2
5 |EIRl2]| T |3 2 |E|E|E| E |3
WATER @ 15, 2/7/04 0 |@|a|lm| 2 | ¢ |WATER @ 10.5', 2/7/04 2 |laldlal =18
CLAY, SILTY, SLIGHTLY 7 CLAY, SANDY, BROWN, YERY _%
SANDY, LIGHT BROWN TO : STIFF, MOIST /
BROWN, STIFF TO SOFT, 116 3 / i 35 18.1| 3
MOIST ;
12.8 | 3 [CLAY, SANDY, LIGHT GRAY- | 32]18.2] 3
BROWN, VERY STIFF, MOIST
20.9 | 3 [CLAYSTONE, SILTY, LIGHT [ 50 17.7] 4
GRAY-BROWN, HARD, y 10"
MOIST, IRON STAING
CLAYSTONE, SILTY, BROWN, w 1751 4 50(20.0{ 4
HARD, MOIST, IRON STAING —— 11"
50119.0 | 4 | 501 15.6| 4
8"
f N o8 no: )
ENTECH TEST BORING LOG Q104
ENGINEERING, INC. e — e . FIG NO.:
?&fniﬁ'ﬁﬁ"év%‘fﬁgé €0, 80907 7193 331-5599 : - : : _ 3
- i W 2/ 5/, “f I 5 /




TEST BORING NO. 7 TEST BORING NO. 8
DATE DRILLED  1/29/04 DATE DRILLED  1/30/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
= ®
€ 15188 8|8 € 13|82 8|8
£ E[58) 8|2 £ €[22l 82
m _ (“ —_
WATER @ 13.5', 2/7/04 8 #1318 ] 2 | 8 lwater @ 17.5, 2111104 S laldlalz |8
CLAY, SANDY, SILTY, BROWHN, o7 CLAY, VERY SILTY, SANDY, >~
FIRM, MOIST CALCAREOUS, TAN, FIRM, g
: 111 | 3 |mMoisT ‘ 121 551 3
4l g
CLAYSTONE, WITH WEATHERED 3,';4 148 | 4 5 ’ 12| 98| 3
ZONES, BROWN, YERY STIFF X g
TO HARD, MOIST, IRON =% #
STAINING % >
g CLAYSTONE, SILTY, BROWN,
XA 50 (16.7 | 4 |HARD, MOIST 10 | 50| 8.4 | 4
4 5"
A
- 1741 4 15 50| 861 4
4"
CLAYSTONE, SANDY,
LIGHT GRAY, HARD, MOIST —X|
1200 4 20 | 50| 12.7| 4
10"
™\ - YaETamom
ENTECH TEST BORING LOG a4z 104
ENGINEERING, INC. _ - FIG NO.:
g?ﬂ%h‘l‘)an;Pg}Pll\éSE. CO. BOYT 7193 $N-5595 ) | DRAWN DATE: CI’:!Z(;’[;%X 2/!{};:5}0“; L % '4




TEST BORING NO. 9 TEST BORING NO. 10
DATE DRILLED  1/30/04 DATE DRILLED  1/30/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
8|3 HE
£ o8] 5|8 =) el Bl § |8
> |sle|l S 8 & = |5 |2 o | &
s jeielel g |F c |alelel| 5 F
g |El5|3| 3 |3 & |E|5|B| 8 |3
WATER @ 10.5, 2/11/04 A |@|Blm| 2 | & |WATER @ 15.5', 1/30/04 a | gidlal =18
CLAY, SANDY, BROWN > 3 [CLAY, VERY SILTY, SANDY, N7
CLAY, SANDY, CALCAREOUS, 17 , LIGHT BROWN, FIRM, MOIST i 4%
LIGHT BROWN, FIRM, MOIST < 11106 | 3 '5’5 1|75]3
5 17 9 [13.9 | 3 |cLaY, sanpy, LichT Brown- | 5 7 18(16.7| 3
i / BROWN, STIFF, MOIST i /
j55 '//;_
CLAY, VERY SANDY, SILTY, 10 Vs 44 115.7 | 3 [CLAYSTONE, SANDY, BROWN, |10 50|14.7| 4
LIGHT BROWN, VERY X 7 HARD, MOIST - 8"
STIFF TO STIFF, MOIST W -
15 1 26161 | 3 15 ] 50(12.7| 4
_/ X - 7!]
J] X
%% )
CLAYSTONE, SILTY, LIGHT i i
BROWN, HARD, MOIST 20 50157 | 4 20 ] 50| 15.5{ 4
g" 10“
\ —
o N JoB NO: Y
ENTECH TEST BORING LOG a8104
ENSINEERING. INC. DRAWH DATE CHECKED BATE 1o N
?ﬁ?uﬁhﬁ%pﬁr‘z‘éﬁ. 0. s0%07 719) 531-5599 . : . :
L ' K AR 2/'?7/0¢J \ B5 /




TEST BORING NO. 1 TEST BORING NO. 12
DATE DRILLED  1/30/04 DATE DRILLED  1/30/04
Job # 08104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
| = =
2l % 81 g
€ 5082 8|8 S lg88 8|8
£ |loigle| g |~ S |algle| g |~
2 |EIEl3| & |3 g |EI5l3]| 8 |=
WATER @ 6.5', 2/7/04 o |@id|l@m]| 2 | 3 |WATER @ 15, 2/11/04 o |&lalal = |8
CLAY, VERY SILTY, LIGHT | 3 [CLAY-SILT, SANDY, LIGHT 955
BROWN ! : BROWN, STIFF, MOIST ,;;j
WEATHERED CLAYSTONE, i 30 [15.7 ] 4 /; Al 22|65 3
BROWN, VERY STIFF, MOIST R //
CLAYSTONE, BROWN TO 5 501145 | 4 |CLAYSTONE, SANDY, LIGHT 5 5011105 4
GRAY BROWN, HARD, MOIST B g" BROWN TO BROWN GRAY, R 11"
L_r HARD, MOIST
10 ] 50 (128 | 4 10 7] 50{13.5| 4
5" 6"
SHALE, GRAY, VERY HARD, = _
MOIST == ]
15 T=-I 50 {104 | 5 v [15 ] 50{12.4] 4
2" SHALE, SANDY, GRAY,YERY — __:—__: a8"
HARD, MOIST =
20 7 20 == 50| 95 | 5
2II
- N[ (" JOB NO.: )
ENTECH TEST BORING LOG asi104
ENGINEERING, INC. : FIG NO-
O R DRAWN: DATE: CHECKED: DATE: J E-b
| JL : KAv 12013/ JL y




TEST BORING NO. 13 TEST BORING NO. 14
DATE DRILLED  1/30/04 DATEDRILLED  1/30/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
S =
5|z -
e l.|e/8] 5a €182 8|8
£ |2|glef 3 |F s [2l2lel 5 |F
g |E15/2| 8 |3 g |E15|2| 8|3
WATER @ 18.5', 2/10/04 8 |a|8|&d | = | 8 |WATER @ 14', 2/10/04 S lal8lalz |8
CLAY-SILT, SANDY, LIGHT %% CLAY, VERY SANDY, GILTY, z
BROWN, SOFT, MOIST 15 TAN, STIFF, MOIST ' -
(f) 51923 <L 20| 116/ 3
liel Sl
CLAY, VERY SANDY, LIGHT 5 TA 16 | 9.0 | 3 |CLAY SILT, VERY SANDY. 5 BTN 8 | 138| 3
BROWN, STIFF TO FIRM, MOIST ‘ LIGHT BROWN, SOFT TO FIRM, -
i MOIST TO WET 1)
) g
10 V7 0 13176 | 3 10 " j 11[19.3] 3
- y f l
%
CLAYSTONE, BROWN i 4 v - |
15 ] 50 (137 | 4 = [15 ﬂs;i‘j; 9(227| 3
CLAYSTONE, YERY SANDY, | g i -
SILTY, RUSTY BROWN, HARD, § ¢
MOIST i 1
= CLAYSTONE, SANDY, LIGHT <o
20 | 50 [17.6 | 4 |BROWN,HARD, MOIST 20 PSS 50 18.0( 4
gll 11"
N\ ([ N 0B HO: )
ENTECH TEST BORING LOG A>104
et L RING. INC. DRAWN DATE CHECKED DATE o xo:
E“ﬁfu%‘;%“ép?z%‘& £0. B0907 719> 31-5599 : : : : ,‘.’?
JLU ae | 2haey JL BT




TEST BORING NO. 15 TEST BORING NO. 16
DATE DRILLED  1/31/04 DATEDRILLED  1/31/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
8|3 8|3
— b ES . I =
€ lg08/2| 8|8 € 15|88 8|8
£ (88| 2|2 AR
[y = 1) _
WATER @ 19.5', 2/10/04 8 |81 38| 2 |8 |pry T019.5, 2110004 8 1&a|8lal=18
CLAY, SILTY, SANDY, LIGHT FILL 0-8, CLAY, SILTY, SANDY, 7
BROWN, VERY STIFF TO STIFF, SOFT TO STIFF, MOIST
MOIST | 42187 | 3 j 7 |10.0] 1
| 25102 3 57 | 27{13.0{ 1
CLAYSTONE, SILTY, LIGHT :z‘:
CLAY, SLIGHTLY SILTY, 50 113.8 | 3 [BROWN-BROWN, HARD. MOIST {10 _RSCSTE 501 15.2 3
DARK BROWN, HARD, MOIST | 11" 154 |8
028
I / S
. R
2 o
CLAY, SANDY, BROWN, FIRM, (15 11l 13 {18.9 | 3 15_Ffill 50( 14.4 3
MOIST e X3 | 6"
SAND, SILTY, FINE TO E% B
COARSE GRAINED, BROWN, 1l i t}:
MEDIUM DENSE, MOIST BERR =N
TO WET X420 |-". W 12216 2 20 RSN 50| 14.1] 3
6"
N\ N ( BN )
ENTECH TEST BORING LOG 48104
SNREERING. INC. DRAWN DATE CHECKED DATE e
505 ELXTON DRIVE M : ¥ :
COLDRADE SPRINGS, CO, 80507 (719> 531-559% . ' !
J ' it 2/va/loy JA -3 J




TEST BORING NO. 17 TEST BORING NO. 18
DATEDRILLED  1/31/04 DATEDRILLED  1/31/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
.| = | =
R %
€ ;518/28| 8|8 € 15088 8|8
£ |2|2i2| 8 |F £ |22l ¢| 8 |F
& [EiEl8| &5 (3 5 |E|R|3]| 213
DRY TO 19', 2/11/04 8 |&|Blm| = | & |DRYTO 14, 2/11/04 2 | &ldlal= |8
CLAY BILT, SANDY, LIGHT Ri7% SAND, SILTY, FINE GRAINED, %
BROWN, STIFF TO FIRM, MOIST _,; 7] LIGHT BROWN, MEDIUM '
C I 20| 6.1 | 3 |DENSE, MoIST 24|40 2
05 41
5 TV 10 [242 | 3 |sAnD, sty cLavEy, Fine 5 T Ml 29| 931 2
CLAY, SANDY, LIGHT BROWN ' 3 |GRAINED, TAN, MEDIUM L
DENSE, MOIST 1:
CLAYSTONE, SANDY, LIGHT L
BROWN-BROWN, RUSTY CLAYSTONE, SILTY, SANDY,
ZONES, HARD, MOIST d 50 [13.1 | 4 [BROWN, HARD, MOIST 10 ] 50| 801 4
10![ 4|I
SANDSTONE LENSES @ H5-125' .
THIN INTERBEDDED | 50 123 | 4 15 ] 50{12.7| 4
SANDSTONE/SILTSTONE 6" 4"
| 50 |11.3 | 4 20
4!!
— —
a (008 NO: )
ENTECH TEST BORING LOG 98104
ENoimE ERING. INC. DRAWN DATE CHECKED DATE, 1o o
RO e 0 msy 719y 531-3599 : : : ; _
_ Biv | 2/infy J| B-9




TEST BORING NO. 19 TEST BORING NO. 20
DATE DRILLED 1/31/04 DATE DRILLED 1131704
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATICN CROSS CREEK @ MESA RIDGE
REMARKS _ REMARKS
.| = .| =
83 HE
€ 1518/8] 8|8 € | 5188 8|8
£ [2iele| & |E £ |2lele| g |F
& |EIE|B| B |3 S |EIE|E| B |3
DRY TO 19.5', 2/11/04 N @ lnlm | £ | » [DRY TO 19.5', 2/10/04 [} hlolid] 2 |
SAND, YERY SILTY, FINE CLAY, VERY SILTY, SANDY,
GRAINED, LIGHT BROWN, . LIGHT BROWN, HARD TO VERY
LOOSE TO MEDIUM DENSE, 10| 6.3 | 2 |STIFF, MOIST | 50| 521 3
MOIST 8"
 15(7.1 (2 30| 13.9( 3
CLAYSTONE, SANDY, RUSTY
, BROWN, HARD, MOIST
CLAYSTONE, YERY SANDY,
LIGHT BROWN, HARD, MOIST 3 50120 4 } 50(13.1 4
7II 8"
f 50 |10.7 | 4 50| 18.4} 4
4" 9"
50 (12.3| 4 | 501 14.4( 4
5" 7“
o Ya A Y IR
ENTECH TEST BORING LOG %lo&;
ENGINEERING. INC. DRAWN DATE CHECKED DATE o
aﬁﬂ%ﬁ?ﬂngl‘ﬁag. ¢0. 80907 {719} 53]-539% ; { : : -
J ' e |21z /eg )L B-10 y




TEST BORING NO. 21 TEST BORING NO. 22
DATE DRILLED  2/2/04 DATEDRILLED  2/2/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
gl % I
€ |./8/18/ 8§18 2 [ [g/gl g8
= Slal e o P = 2l8l v o P
B z{ L (F i gzl 2|2
g |EIElE| &8 |3 e [E[5|3]l 8|3
WATER @ 19', 2/10/04 o |[@inlm| 2 | & |DRYTO 195, 2(11/04 o |olo|la]l 2o
CLAY-GILT, SANDY, LIGHT 9% CLAY-SILT, SANDY, LIGHT Rz
BROWN, STIFF, MOIST ™ | BROWN, STIFF, MOIST Qg
T 15|86 | 3 Tl 87| 3
95 SAND, SILTY, FINE GRAINED, R
5 4 18 [10.8 | 3 [TAN, LOOSE, MOIST 5 79| 2
it
Y
"
SAND, SITY, FINE TO COARSE i
GRAINED, LIGHT BROWN, CLAY, SANDY, BROWN TO
MEDIUM DENSE, DRY TO 2 |PARK BROWN, STIFF, MOIST 10 12.0] 3
MOIST
SAND, SLIGHTLY SILTY, FINE |15 T 12|38 | 2 15 13.0f 3
TO COARSE GRAINED, LIGHT ]
BROWN, MEDIUM DENSE, 1 } 1
MOIST TO WET RS
v q SAND, SILTY, SLIGHTLY
=20 T:-. 11 (12.9 | 2 [CLAYEY, FINE GRAINED, 20 11.8| 2
BROWN, MEDIUM DENSE,
MOIST
: o
N\ N { o8 No: )
ENTECH TEST BORING LOG 98104
ENGINEERING, INC. FIG NO-:
E‘!.{nﬁh',‘,},";,,’:},‘a‘g;: cO. 80907 719) 531-3339 DRAWN: DATE: CHECKED: DATE: B_ ”
JL - v | 2/3/y L




TEST BORING NO. 23 TEST BORING NO. 24
DATE DRILLED  2/2/04 DATE DRILLED  2/2/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
S =
S| gl s
—_— | = — vl =
€lgl88 8|8 € 14188818
= ool @ d | - £ Q29 g |~
& |E|E[3]| & |3 & |E|5l3| 8|
DRY TO 19.5, 2/11/04 a |&lalal 2 | & |WATER @ 13, 2111/04 8 |#|8lsa!l =8
SAND, VERY SILTY, FINE 10 CLAY-SILT, SANDY, LIGHT R7%%
GRAINED, LIGHT BROWN, ' BROWN, FIRM TO SOFT, s
LOOSE, MOIST 1- 7.3 | 2 [MOIST 4| 77| 3
. . vt
4! 4
CLAY, VERY SILTY, SANDY. 61 | 3 5_§j 10.3] 3
LIGHT BROWN TO BROWN, R ;y
FIRM TO STIFF, MOIST e
11
CLAY, SILTY, SANDY, BROWN, A
6.2 | 3 |SOFT TOVERY SOFT, MOIST |10 200| 3
TO WET '
T
17
7
76 | 3 15 gﬁ 285| 3
I’ -
1%
?
CLAY, SANDY, BROWN, SOFT,
MOIST {142 3 20 276| 3
_— —
N\ N 008 NO: )
ENTECH TEST BORING LOG 98104
ENSINEERING, INC. DRAWH DATE CHECKED DATE o N
Eoﬂiﬂtﬂlilglngpgﬁgg. cO. 80907 OH9 531-3%99 . : : —
JL kit |zhzjoy J B2




~ ™
TEST BORING NO. 25 TESTBORING NO. 26
DATE DRILLED 212104 DATE DRILLED 212104
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
- = o] R
6| & 5| =
8|5 8|5
— !q—j Fy o — b [y [15)
€ ls518|2 8|8 € 158|288 |
£ jalaje| g |- £ |lalale|l o |~
6 [E|EIZ| &8 |= o |[EIE|IZ| & |=
[0) =|@] o o] ] =~ilmlo o
WATER @ 18', 2/11/04 O |hlwnlm| = | o |water @ 195, 211104 0 |hln(nls o
CLAY-GILT, LIGHT BROWN, SOFT, L7957 CLAY-SILT, SANDY, LIGHT BROWN, %
MOIST d :/: FIRM TO STIFF, MOIST, CALCAREQUS :’/);
29 6|78 | 3 2% 13[ 77| 3
L (% -t L
// //‘
CLAY, SILTY, SLIGHTLY SANDY, 5] 191124 | 3 5 I 17§ 43| 3
BROWH, STIFF, MOIST J ’ CLAY, VERY SANDY TO SANDY, _ ’ -
4 ’ BROWN, STIFF TO VERY SOFT, MOIST
i TOWET :
SAND, CLAYEY, SILTY FINE TO MEDRRM 10_ 71113 2 10 : > 17.8 3
GRAINED. BROWN, LOOSE, MOIST i
SAND. SILTY, FINE TO MEDIUM GRAINED, 15 ] 5214 | 2 15 ] 5.1 3
BROWN, LOOSE, VERY MOIST > 1
CLAY, VERY SANDY, BROWN, SOFT TO T ]
FIRM, MOIST TO WET 4 T b
20 5 3 Y| 20 7] 310| 3
25 /%/‘ 25 7]
30 _'/"4 * 1309 | 3 30 ]
* BULK SAMPLE TAKEN 35 :/7; 35_'
40 '/ 12{283 | 3 40 ]
45 45 _:
50 ] 50 ]
o A 4 [ J0B NO.: )
EN | ECH TEST BORING LOG Gig ' Oi{
ENGI N E ERING, INC. e S e —— FIG NO.
505 ELKTOH DR . - -
COLDBRADR SPRINGS CO. 80907 €719) 531-3599 - . -
15 /6 J E) -3
. JL Wi | 2/V3/0 )




TEST BORING NO. 27 TEST BORING NO. 28
DATEDRILLED  2/2/04 DATEDRILLED  2/3/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
B E’Q e BQ
£z i
- T E _— b =
El15(88{ 818 € 1-18/8 8|8
< 8 la g T | = £ o |a g s |~
5 |E|513| B |3 g |E|5lIE| & |3
WATER @ 19, 2/2/04 o |@la|m| 2 | @ |DRYTO 19, 2110/04 o | Floldl 2|3
CLAY, SANDY, LIGHT BROWN- ;// CLAY-SILT, SANDY, LIGHT 7y
- - 11
BROWN, STIFF, MOIST, / BROWN, STIFF, MOIST 9%
CALCARFOUS / 1791 3 _/5 7l 18] 69 3
SAND, YERY SILTY, FINE . 14
GRAINED, LIGHT BROWN, 7.8 | 2 |CLAY-SILT, SANDY, LIGHT 5_IF 2017313
LOOSE, MOIST BROWN, STIFF T0 VERY STIFF, g
CLAY, SANDY, BROWN, MOIST, CALCAREQUS HiZe%
STIFF, MOIST ;;yj
ligdy
14.8 | 3 10 W14 32|86 3
i
., - y;/,
-li 141
17 ¢
)4 SAND, SILTY, FINE TO MEDIUM el
CLAY-SILT, YERY SANDY, 15| | 6 |11.4 | 3 |GRAINED, LIGHT BROWN, - i 21| 59| 2
BROWN, SOFT, MOIST 12 MEDIUM DENSE, MOIST N
CLAY. SANDY, BROWN, SOFT, i /' :
MOIST TO WET v | //-/ e
= |20 AH 31321 3 H 16| 7.9 2
. . .J
\ N 08 No: )
ENTECH TEST BORING LOG 48104
ENGINEERING, INC T = ——— —— FIG NO.:
COLCRATH SPRINGS. CO. 8097 a1® 5315599 l - - - : -
) - Zm Z/t%/dj& LB 14 )




TEST BORING NO. 29 TEST BORING NO. 30
DATE DRILLED  2/3/04 DATE DRILLED  2/3/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
| .| =®
2|5 2|5
€ [;(8/8] 88 ) 21818
£ |28 ¢t 8 |F = 21 8 [k
2 |E|E| 2| 2 |3 & 5| & |3
DRY TO 15, 2/11/04 0 _|o|o|m| £ |6 DRYTO 14 2/10/04 a ol = K5
SAND, SILTY, FINE GRAINED, ] SAND, SILTY, FINE GRAINED, T
TAN, LOOSE, MOIST . TAN, MEDIUM DENSE, 11
11K 6 |50 | 2 |pRY TOMOIST R 7|38 2
CLAY, SILTY, SLIGHTLY SANDY. | 5 T 21|90 | 3 5
LIGHT BROWN, STIFF, MOIST, : CLAYSTONE, SANDY, LIGHT 50| 10.8] 4
CALCAREOUS < BROWN-BROWN, VERY STIFF
: TO HARD, MOIST
CLAYSTONE SANDY WITH
INTERBEDDED SANDSTONE 10 50(96 | 4 10 50| 10.9] 4
LENSES, BROWN-LIGHT 7" 10"
BROWN, HARD, MOIST
15 50109 | 4 15 50{12.5{ 4
5" 5"
20 20
———
\ 008 NO: )
ENTECH TEST BORING LOG 4a104
ENGINEERING. INC. DRAWN DATE CHECKED DATF oo
gfﬂ%ﬁ“;ﬁl‘l‘ég. C0. BO9OT (7193 531-3359 . . H : J - l g
J \ ' B Z/l’b/ 04 I\ & J




TEST BORING NO. 31 TEST BORING NO. 32
DATE DRILLED 2/3104 DATE DRILLED 2/3/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
= | = o] =
¥ b
Sigl8s| 8|8 € 1388 3|8
= e ] al @ 1] = = Q ol » aQ -
5 |E|5l5| 8|3 5 |E|5|S| E |3
DRY TO 19, 2/10/04 O |ole|lm| = | & |WATER@ 18.5, 2/10/04 O |olpld| =2 |a
SAND, VERY CLAYEY, FINE s CLAY, SANDY, DARK BROWN 7 3
TO MEDIUM GRAINED, TAN, : . |
MEDIUM DENSE, MOIST I 22|54 | 2 [CLAY, SILTY, SANDY, BROWN < 22[23.4( 3
: TO LIGHT BROWN, STIFF T0 /ﬂ.
| 19| 8.5 | 2 |FIRM, MOIST 5 ?’ ) 14]20.0( 3
CLAY, VERY SANDY, LIGHT 3 ”
BROWN, MOIST "
SAND, SILTY, FINE TO MEDIUM } 23161 | 2 ?5 j 15(112] 3
GRAINED, LIGHT BROWN, ﬂ
MEDIUM DENSE, MOIST :
CLAYSTONE, VERY SANDY, SAND, SILTY, FINE TO MEDIUM
LIGHT BROWN, HARD, MOIST 50[10.2 | 4 [GRAINED, TAN TO BROWN, 93| 2
7" MEDIUM DENSE TO LOOSE,
MOLST TO WET
v
50 4 [CLAY,BROWN, SOFT, WET 50.1| 3
3"
N\ 7 - GEEITR
ENTECH TEST BORING LOG Q2104
FIG NO.:
C.
Eﬁx%'m’;';gffz,' N GG;,, ::5599 DRAWN: DATE: CHECKED: DATE; B-/b
COLORAB SPRINGS, CO. JL ) . 2/{5/0[/ L y




TEST BORING NO. 33 TEST BORING NO. 34
DATE DRILLED  2/3/04 DATE DRILLED  2/3/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
gl 3 g3
£ €188 2|2 £ |2|el18| g |c
WATER @ 19', 2/10/04 8 1&|8l3]| 2 |3 lwater @9, 2111104 8 [&l8l2]1 =218
CLAY, SANDY, WITH ORGANICS, _7 CLAY, VERY SANDY, BROWN, _Z/
DARK. BROWN, YERY STIFF, / STIFF TO SOFT, MOIST, /
MOIST, CALCAREOUS / 2411 3 |CALCAREOUS / 12.7| 3
CLAY, VERY SANDY, LIGHT 105 | 3 14,7 3
BROWN, STIFF, MOIST
SAND, VERY SILTY TO SILTY, SAND, VERY SILTY,VERY T
FINE GRAINED, BROWN, LOOSE, 8.1 | 2 |FINE GRAINED, BROWN, VERY = 10_1“‘. 3|276| 2
MOIST TO WET LOOSE, WET -
>
-/
CLAY, SANDY, BROWN, SOFT, R /
WET i %
9.2 | 2 15 /,//- 5|236] 3
— |20 H 8 132.0 | 2 |CLAY.GRAY, STIFF, MOIST 20 25(26.2| 3
. S
e N\~ J08 N0
ENTECH TEST BORING LOG 42104
it NG, INC. DRAWN DATE CHECKED DATE 1o N
%ﬂing;Pgﬁgg £0. 80507 {719} 531-559% : : : :
\ ' JAH 2//5/&-/1 gﬁ 17 y




TEST BORING NO. 35 TEST BORING NO. 36
DATE DRILLED 214104 DATE DRILLED 2/4/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
RS | =
8% HE
€ 1518888 € 15]8/8] 5|8
£ la|gl el & |~ £ |2 |gle| s |F
g |E|5|2| 8 |® 2 |Ei5|8| &=
WATER @ 8.5, 2/7/04 O |®dlw|m| = | o [DRYTO 19, 2/11/04 o |ola|la| 2|8
CLAY, SANDY, DARK BROWN _7 CLAY, VERY SILTY, SANDY, ]
TO BROWN, STIFF 7O VERY / TAN, STIFF, MOIST
SOFT, MOIST TO WET / 176 3 | 19112.8( 3
’ ’ CLAY, SANDY, REDDISH
22.9| 3 |BROWN, CALCAREOUS VERY | 34| 13.9] 3
STIFF, MOIST
CLAYSTONE WITH THIN
INFERBEDDED SANDSTONE
- A 32.3 | 3 [LENSES, LIGHT BROWNTO 50(12.9{ 4
BROWN, HARD, MOIST, HEAYY 6"
[RON STAINING AND GYPSUM
DEPOSITS
50(11.4] 4
4!!
SHALE, SANDY, GRAY,
CLAYSTONE, SANDY, LIGHT _ 50 {146 [ 4 [HARD, MOIST | 50[10.3] 5
BROWN, HARD, MOIST 6" 4"
. ——r/
h [ JOB NO.. )
ENTECH TEST BORING LOG 98104
ENGINEERING, INC. . — FIG NO.:
?&u?igngpg?gg 0. 80907 79> 531-5599 ) L DRAWN_: DATE: CHEC/K:ED' ‘ 2 /![EI; /6’/ LB_ l 8 )




TEST BORING NO. 37 TEST BORING NO. 38
DATE DRILLED  2/4/04 DATE DRILLED  2/5/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
o | =
81§ 2%
P s c — . =
< |28 8|2 A R
2 |E(E[2) & |2 a |ElElZ| 2|2
WATER @ 6.5, 2/7/04 8 |g|8]|a| 2 |3 |WATER @18, 2/7/04 8 1al8lal=2 |8
CLAY, SANDY, BROWN, VERY CLAY, SANDY, LIGHT BROWN _/// 3
STIFF, MOIST, CALCAREOUS : ]
38 [16.3 | 3 |CLAYSTONE, BROWN TO i 50(12.6| 4
CLAYSTONE, BROWN TO DARK BROWNISH GRAY, HARD, 9"
BROWN, HARD, MOIST | 50 [16.9 | 4 |moisT 5 50[14.8| 4
10" 11"
- A ]
CLAYSTONE, BROWN-GRAY, E 50 (179 | 4 10_] 50(17.7] 4
HARD, MOIST 10" 9"
| 50 [17.1| 4 15 | 50(16.1| 4
TII 8"
v
CLAYSTONE, BROWN, HARD, | 50161 | 4 20 7 50(16.8} 4
MOIST g "
= — —
r— Y N( J0BnO: )
ENTECH TEST BORING LOG LY
e e NG INC. DRAWN DATE CHECKED DATE e
gt’fu%?u“&ﬁr‘zg. c0. 80507 (719) 531~5599 : : : p B_ l
§ JLU 2/i3/ey J q




TEST BORING NO. 39 TEST BORING NO.
DATEDRILLED  2/4/04 DATE DRILLED  2/4/04
Job # 08104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
o | = o R
gl g 8|z
— = [l — =
R S |g182 8|8
. = a |l g I} - = atla g T | E
& |El5|2| 8|3 & |E|5l8] 2 |3
DRY TO 19", 2/10/04 o |@ld|lm| 2 | 3 [DRYTO19, 2/11/04 o | @lalal =2 |6
CLAY, VERY SILTY, SANDY, 9% SAND, VERY SILTY, FINE L
LIGHT BROWN, VERY STIFF f};' , 3 |GRAINED, TAN, LOOSE TO -
TO HARD, MOIST LI 50 | 6.6 | 4 |MEDIUM DENSE, MoIST 10| 5.0 | 2
CLAYSTONE, SILTY, VERY i
SANDY, LIGHT GRAY, HARD, 5" 50(34 | 4 ‘P 19| 51 2
MOIST 6"
CLAYSTONE, VERY SILTY, i i
SANDY, LIGHT BROWN TO i -
GRAY, RUST STAING, HARD, {10 ] 50 {134 | 4 [cLAY, SANDY, LIGHT BROWN, 181 9.2 | 3
MOIST , ] 11" STIFF, MOIST 5
CLAYSTONE WITH THIN i %
INTERBEDDED SANDSTONE /
LENSES, LIGHT BROWN TO /4
GRAY WITH RUST STAINS, 15 ] 50 [16.0 | 4 [CLAYSTONE VERY SANDY, {15 50 96| 4
HARD, MOIST i 6" SILTY, LIGHT BROWN, HARD, ] 5"
A MOIST
20 50 (240 | 4 20 7 50(10.3] 4
9" 5Il
e
\ N J08 NO: )
ENTECH TEST BORING LOG aAsi0y
= e R ING. INC. DRAWN DATE CHECKED ATE o
gﬁﬂ%ﬁ;ﬂg&g C. 80307 719 531-5599 . : : : 6.-7
J \ _ Jm Z [5/6&/4 " 20 J




TEST BORING NO. 41

TEST BORING NO. 42
DATE DRILLED  2/5/04 DATE DRILLED  2/5/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
R =
83 B3
€ ;|88 5|8 € 158|288 |8
£ o lal @ o = N 8 |lal » a |~
WATER @ 14', 2/10/04 o |alalm| 2 | 3 |WATER @ 141, 2/10/04 o |@ldla]l = (3
CLAY, SLIGHTLY SANDY, // CLAY, VERY SILTY, SLIGHTLY _%r 3
BROWN, CALCAREOUS, VERY B / : SANDY, LIGHT BROWN Fg %
STIFF, MOIST / Bl 35153 [ 3 | WEATHERED CLAYSTONE, ] 43|21.3] 4
' o4 BROWN, VERY STIFF, MOIST i
WEATHERED CLAYSTONE, S 47 [19.1 | 4 | CLAYSTONE, BROWNTO 5 50| 15.8| 4
BROWN TO RUST, CALCAREOUS, < GRAY, HARD, MOIGT B 7"
VERY STIFF, MOIST
CLAYSTONE, BROWN TO | 50 (213 | 4 10_' 50| 16.8| 4
GRAY, VERY STIFF TO HARD, 7"
MOIST ]
SANDSTONE LENSES @ 13514 ]
] -
= | 50 [16.5 | 4 |CLAYSTONE, LIGHT BROWN = | 15 50117.61 4
7" TO RUSTY BROWN, HARD, 9"
MOIST
SHALE, DARK GRAY, HARD, | 50 [15.0| 5 20 50| 15.8] 4
MOIST 5" 5"
— —
N ) 0B N0 )
ENTECH TEST BORING L.OG a8y
ENGINEERING. INC. DRAWN DATE CHECKED DATE oo
505 ELKTEN DRIVE . T N M
COLORAPT SPRINGS, CH. BOSOT " b " —- .
J N ) z/fa/ﬁ‘/ y 8 2, )




TEST BORING NO. 43 TEST BORING NO. a4
DATE DRILLED  2/5/04 DATE DRILLED  2/5/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
w | = il =
€ |-|8/8| 5|8 € 582 8|8
£ |28 e g |F £ |giglgl s |+
s 1E|5|2| 8 1% 5 |E|5(3| & |3
WATER @ 19', 2/7/04 o |olo]lm| 2 | @ [WATER @ 14.5, 2/10/04 a |l#&idlal = |8
CLAY-SILT, SANDY, TAN, 7 CLAY-SILT, SANDY, TAN, 1954
FIRM, MOIST _,;rj STIFF, MOIST ] ;;j
) 12|62 | 3 e 27| 72| 3
= wd] LT
#% o
CLAYSTONE, REDDISH BROWN | 6 50 {13.1 | 4 [CLAY, SANDY, BROWN, FIRM 5 12|16.6| 3
TO BROWN, HARD, MOIST | 10" TO S0FT, MOIST TO VERY /
MOIST /
10 ] 50165 | 4 10_'.% 9 |223| 3
6" ]
-] —4///
15 ] 50172 4 ¥ 145 '////_ 8 |284| 3
5” ‘/
v| ] 1z
= |20 ] 50(16.2 | 4 [cLAY, SILTY, BROWN, 20 1F 10]31.5{ 3
8" FIRM, WET
r— \ N 08 NO: )
ENTECH TEST BORING LOG aai04
Nt NG INC. DRAWN DATE CHECKED DATE o
?&uﬁﬁfm’s’pm%‘c’i c0. 80907 £719> 531-3399 - : : : B__ 22
\ J ' M’i“ 2/!31&/ FAN y




4 N
TEST BORING NO. 45 TEST BORING NO. 46
DATE DRILLED  2/5/04 DATE DRILLED  2/5/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
e | = | =
i HE
€ 5182|358 € |5 (88 8|8
s |8lelel g [P £ |85 ¢ 5 |°F
S |EI|E|E8| & |5 & |E|EI 8]l T |s
WATER @ 13\, 2/10/04 o |@o|alm] = | @ [DRYTOS, 217104 o |olalal=18
CLAY, SANDY, LIGHT BROWN, _/ CLAY, SANDY, LIGHT BROWN 7
VERY STIFF, MOIST / TO BROWN, VERY STIFF, i /
/ 40| 8.9 | 3 [MoIsT _/_ 40|11.4| 3
CLAYSTONE, LIGHT BROWN- 50 110.2 | 4 |CLAYSTONE, SANDY, 5_" 50{11.7] 4
BROWN, HARD, MOIST 11" CALCAREQUS, BROWN, HARD, |
MOIST ]
50 [17.8 | 4 10 | 50|13.5] 4
11" | 5"
Y| 1
CLAYSTONE, RUSTY GRAY f 50 |205] 4 15 ] 50(13.7| 4
TO BROWN, HARD, MOIST g" 4"
| 50188 | 4 20 ]
8"

r— \ AV ETETTER
ENTECH TEST BORING LOG Q&Y
ENGINEERING, INC. e e e - FIG NO:
COLORADY SPRINGS. cu. Basa? 19> 531-5%99 : ; Z ﬂ;, ' 2} ; -7%

\ J \_ ' !5/03,4 \ & J




TEST BORING NO. a7 TEST BORING NO. 48
DATEDRILLED  2/6/04 DATE DRILLED  2/6/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
s 8 .| =
I 2|8
€ 5182|588 € | 5188 5|8
£ (2fglel s |~ c |lalglv; g |F
s |EIE|B| & |3 & |EIEIB| & |3
DRY TO 20, 2/7/04 a | @ |a|m| = |G [DRYTO14.5, 2/7/04 A |laldla|l =8
CLAY, VERY SILTY, VERY % CLAY, SANDY, LIGHT BROWN // 3
. =1 -
SANDY, LIGHT BROWN, FIRM B0 7]
TO STIFF, DRY TO MOIST T 11] 5.2 | 3 |CLAYSTONE, SANDY, LIGHT 50| 53| 4
' gy BROWN TO BROWN, HARD, i 8"
5_ 11, 23191 | 3 |mosT 5 50(12.0| 4
/), 5"
" -
CLAYSTONE, SANDY, LIGHT
BROWN TO BROWN, HARD,
MOIST 10 50112.2 | 4 10 50| 12.0| 4
6!! 6"
15 50 [12.3 | 4 |SHALE, SANDY, GRAY, 15 T——/ 50| 10.1] 5
™ HARD, MOIST i 3
20 50{12.5 | 4 20
5'!

a ( N({ o8 N0 )
ENTECH TEST BORING LOG Asloy
ENSINEERING. INC. DRAWN DATE CHECKED DATE o Ho
505 ELKTOH DRIVE ' v N M
COLORADD SPRINGS, CD, 0907 €713 531-359% - " ‘ N -

\ \ ' Zé‘w‘ 2/ / §/4'°/ J & 244




TEST BORING NO. 49 TEST BORING NO. 50
DATE DRILLED  2/8/04 DATE DRILLED  2/6/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
= =
gl z gz
— L c — = o
e lglgl2| |8 € |5 |5/8 8|8
L o |al v o — = O o v @ -
S |EIE|23| 5 1% 8 |EIE|Z]| 8B |3
WATER @ 17, 2/7/04 o _|&|8|@ | = | 3 IWATER @ 14.5, 2/7/04 a {al3lal = |8
CLAY, VERY SILTY, SANDY, 17 CLAY, SANDY, LIGHT BROWN, _///
BROWN, SOFT TO FIRM, MOIST Tir STIFF, MOIST i /
i’: { 5 |86 | 3 T 29 101] 3
5 ] ’5 141 83 | 3 |CLAYSTONE, SANDY, 5 1 50| 13.6] 4
t’ ] CALCAREOUS, LIGHT BROWN, ] o"
il ” HARD, MOIST i
sy R
T i
10 1P 8 |100] 3 10 50]12.8] 4
] " i 5"
SAND, VERY SILTY, FINE TO ] :
MEDIUM GRAINED, BROWN,
LOOSE, VERY MOIST TO WET 23.9 | 2 |SHALE, GRAY, HARD, LT 15 == 50(10.9] 5
MOIST i 4"
- a - .
CLAYSTONE, VERY SANDY, ; :
LIGHT BROWN, HARD, MOIST 20 50 (115 4 20
6"
, —
\ ¢ JOB NO.: )
ENTECH 'TEST BORING LOG A%,104
e - RING. INC. DRAWN DATE CHECKED DATE Fio No-
%Eu%‘é’u"s’m&’?. ch. 80307 19 831-539% : : : : - S
J O\ ' W 2 / f Z,,/aq 6 Z J




TEST BORING NO. 51 TEST BORING NO. 52
DATE DRILLED  2/16/04 DATE DRILLED  2/16/04
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
o | = ol 2
2|z 8|z
= oOlal v = ey O |z » =
2 |E|El 2] & (S a |ElEl5] 2|2
WATER @ 9.5', 2/16/04 o |@|dlm| = [3IwatTER@ 195, 2116004 |8 [ Fi3[E] = |8
CLAY, SANDY, BROWN, STIFF, 7 CLAY, SANDY, BROWN, STIFF, _%
MOIST i / MOIST /
/ 20124 | 3 ‘ 10.6| 3
1 A
SAND, SILTY, FINE GRAINED, 5 TTTHR 11157 | 2 |CLAY, VERY SILTY, SLIGHTLY 99| 3
BROWN, MEDIUM DENSE, 7 SANDY, LIGHT BROWN, STIFF,
MOIST _% MOIST
CLAY, SANDY, BROWN, SOFT :%
TO STIFF, WET a8 10_2- 31343]3 15.2| 3
:% )
15 /- 10[25.5 | 3 [CLAY, WITH THIN SAND LENSES, (15 T4 2 9 [18.0] 3
_ / BROWN, FIRM 7O SOFT, MOIST V<
-;///' TOWET i Z
20_‘/4 16294 | 3 %20_‘/4 6|26.1| 3
e N[ ) JOB NO. )
ENTECH TEST BORING LOG Q8104
P Inﬁl FERING. INC. DRAWN DATE CHECKED DATE o
%uﬁhﬁ%mm&, oo, 8907 (719) 331-5599 : . : : '?5 "'2—!9




TEST BORING NO. 53 TEST BORING NO.
DATE DRILLED  2/16/04 DATE DRILLED
Job # 98104 CLIENT NORWOOD DEVELOPMENT
LOCATION CROSS CREEK @ MESA RIDGE
REMARKS REMARKS
w| = NS
HE N
€ |88 8|8 g |18/ 8|58
€ |2/l ¢t o [F £ |2le2l¢| 5 |~
S |EIE|E| & |5 S |EIE|3| & |3
DRY TO 20, 2/16/04 a |&I1dlsl 2| & o |&idlm]l 2 |8
CLAY, VERY SILTY, LIGHT 7 |
BROWN, STIFF, MOIST i
88 | 3
CLAY, SANDY, DARK BROWN 13.0| 3 5]
TO BROWN, STIFF, MOIST i
1911 3 10 7
% -
CLAY, BROWN, FIRM TO STIFF, |15 [ 121226 3 15|
MOIST TO VERY MOIST ] /
20 '/_AH 16 (304 | 3 20
W — e/
~ =\ 7 N D08 ND: )
ENTECH TEST BORING LOG q8164
ENGINEERING, INC. e - e - FIG NO.:
505 ELKTON DRIVE N . N .
COLDRADD SPRINGS, CO. 80507 (719) 531-5599 N " 4' - : 7 — 2—7
" J ' /d‘“’ 2/[5/0‘-‘_'1 Lﬁ y




APPENDIX C: Laboratory Test Results
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UNIFIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 1 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-16 JOB NO. 98104
DEPTH 2-5 TEST BY DG
Sieve Analysis
100% Grain Size Distribution
0% H Rt ——
7 TR 706
90% s
80%
D70% j#0
g 60%
8 s0%
[
840% ]
& 30% —
20%
10%
0%
100 10 1 0.1 0.01
Grain size {mm)
us. Percent Afterberg
Sieve # Finer Limits
3" Plastic Limit 16
112" Liquid Limit 35
34" Plastic Index 19
1/2"
3/8" 10.0%
4 99.6% Swell
10 98.9% Moisture at start 13.1%
20 98.4% Moisture at finish 19.5%
40 97.9% Moisture increase 6.4%
100 95.7% Initial dry density (pcf) 108
200 74.6% Swell (psf) 1515
, f " J0B N0 )
LABORATORY TEST Oi
ENTECH RESULTS B1e4
N ERING, INC DRAWN DATE CHECKED ATE o v
N o oot oy saeszes : : 20% ; 3 J 3
\ % . t |z l?/m.[ | -




UNIFIED CLASSIFICATION SP-SM CLIENT NORWOOD DEVELOPMENT
SOIL TYPE# 2 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-4 JOB NO. 98104
DEPTH 15-20' TEST BY DG
Sieve Analysis
" Grain Size Distribution
100% @S
90% éf\
80% e 3 ]
D70% ™
260% #10
&50% , :
840% pEe -
& 30% ]
~& #40
20% Jq. \ -
0% 11t 0D s
0%
100 10 1 0.1 0.01
Grain size {(mm)
U.s. Percent Atterberg
Sieve # Finer Limits
KH Plastic Limit NP
112" Liquid Limit NV
3/4" 100.0% Plastic index NP
12" 95.8%
3/8" 92.3%
4 80.9% Swell
10 62.1% Moisture at start
20 42.4% Moisture at finish
40 26.9% Moisture increase
100 10.9% Initial dry density (pcf)
200 6.8% Swell (psf)
r— N\ ( ' A Y AT
LABORATORY TEST
ENTECH RESULTS “Bi0d
ENGINEERING, INC. o — e — FIG NO.:
ﬁﬂ%ﬁ’%ﬂ%’%&. 0. BO9O7 719> 331-5599 : . . ): . -
JU A [Heny J\ C-2




UNIFIED CLASSIFICATION SW-SM CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 2 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-21 JOB NO. 98104
DEPTH 15-16' TEST BY DG
Sieve Analysis
Grain Size Distribution
100% -3/8%
90% H \%
80%
270%
'geo% 2
L 50% -
=
840% - —
& 30% #40 ]
20% +1
10% g_#100] 450
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
112" Liquid Limit NV
34" Plastic Index NP
12"
/8" 100.0%
4 98.5% Swell
10 90.9% Moisture at start
20 63.9% Moisture at finish
40 32.6% Moisture increase
100 10.5% Initial dry density (pcf)
200 6.9% Swell (psf)
_J
N JOB NO.: )
LABORATCORY TEST
ENTECH RESULTS 3101
=it CRING. INC. DRAWN: DATE: CHECKED: DAIE: o
COLARAMI SPRINGE, CO. 80907 «719) 521-5599 N * ‘ p—
) = L le®




UNIFIED CLASSIFICATION SC-CL CLIENT NORWOOD DEVELOPMENT
ISOIL TYPE # 2 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-31 JOB NO. 98104
DEPTH 2-5' TEST BY DG
Sieve Analysis
100% Grain Size Distribution
% B-#4 —— 410G
90% Wm
B80%
370% \ #10)
B60%
[
< 50% 08
540%- :
& 30%
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm}
u.s. Percent Afterberg
Sieve # Finer Limits
3" Plastic Limit 15
11/2" Liquid Limit 25
314 Plastic Index 10
1/2"
3/8"
4 100.0% Swell
10 99.5% Moisture at start 12.3%
20 99.1% Moisture at finish 17.5%
40 95.8% Moisture increase 5.1%
100 71.8% Initial dry density (pcf) 107
200 49.1% Swell (psf) 846
d
\ — A Y 4RI
LABORATORY TEST
ENTECH RESULTS a4%104
=i E ERING. INC. DRAWN: DATE: CHECKED: DATE e
COLORADD SPRINGS. CO. BOSG7 719) 531-559% - ' * F —
J ' 7M Zj!g/m/; \ ¢ L’ )




UNIFIED CLASSIFICATION SM CLIENT NORWOQOOD DEVELOPMENT
SOILTYPE# 2 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-33 JOB NO. 98104
{DEPTH 15-20" TEST BY DG
Sieve Analysis
Grain Size Distribution
1009
% - #10— @ i2G a7
0%
80%
270% \
260%
£ ro
E5O/ﬁ %03
840% HH- —
& 30% - 536
208, i
10%
0%
100 : 10 1 0.1 0.01
Grain size (mmy}
o
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liguid Limit
3/4" Plastic index
112"
SI 1]
4 Swell
10 100.0% Moisture at start
20 99.4% Maisture at finish
40 94.8% Moisture increase
100 48.1% Initial dry density (pcf)
200 26.8% Swell (psf)
r— aWa (008 NO: )
LABORATORY TEST 8.
ENTECH RESULTS 18104
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UNIFIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-1 JOB NO. 98104
DEPTH 2-5' TEST BY DG
-
Sieve Analysis
Grain Size Distribution
100% O HE—T—e 10 []
90% #200
80%
270%
"%60%
0. 50%
840%
e
& 30%
20% ]
10% |-
0%
100 10 1 0.1 0.01
Grain size (mm)
Uu.S. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 15
1172 Liquid Limit 36
34" Pilastic Index 21
12"
3/8"
4 Swell
10 100.0% Moisture at start 13.2%
20 09.8% Moisture at finish 20.9%
40 98.9% Moisture increase 7.7%
100 96.2% Initial dry density (pcf) 104
200 87.0% Swell (psf) 2182
r = J
f LABORATORY TEST N[ e e
ENTECH RESULTS 1Bl
= e E CRING, INC. DRAWN: DATE: CHECKED: DATE rio O
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UNIFTED CLASSIFICATION  GL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE# 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-4 JOB NO. 98104
|DEPTH 2-3 ) TEST BY DG
Sieve Analysis
Grain Size Distribution
100%
20% |
80% |
%70%
i 60%
£ 50 : I
c
840%
& 30%
20% T1 1
10%
0%
100 ' 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
1172" Liquid Limit
3/4" Plastic Index
1/2"
8"
4 Swell
10 ) Moisture at start 14.2%
20 Moisture at finish 22.9%
40 Moisture increase 8.7%
100 Initial dry density (pcf) 101
200 Swell (psf) 2213

— ——————— O - "\ JOBNO ‘
LABORATORY TEST :
ENTECH RESULTS - oo
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4 y
[UNIFIED CLASSIFICATION —CL-ML CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK (@ MESA RIDGE
TEST BORING # TB-14 JOB NO. 98104
{DEPTH 5-10' TEST BY DG
Sieve Analysis
100% Grain Size Distri'l,)ution“m
90; e [ e 10D
80% N
D70%
260% |
§50% +HHH #20
340%
&30%
20%
10%
0%
100 10 1 0.1 0.01
Grain size {(mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 18
112" Liguid Limit 24
3/4" Plastic index 5]
12"
3/8"
4 Swell
10 100.0% Moisture at start 10.1%
20 99.7% Moisture at finish 22.0%
40 99.5% Moisture increase 11.9%
100 93.3% Initial dry density (pcf) 102
200 52.1% Swell (psf) 738
. - >
a 4 Y[ JoBNO: )
LABORATORY TEST
ENTECH RESULTS 1104
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[UNIFIED CLASSIFICATION CL-ML CLIENT NORWOOD DEVELOPMENT

SOIL TYPE # 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-26 JOB NO. 98104
DEPTH 2-5' TEST BY DG
Sieve Analysis
Grain Size Distribution
80% -
80% @ #10D
D70%
§60% | #200
0. 509 - +- -
& 40%
840 b
& 30%
20% - -
10%
0%
100 ' 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Afterberg
Sieve # Finer Limits
3" Plastic Limit
1 1/2" Liquid Limit
34" Plastic Index
12"
3I n
4 100.0% Swell
10 98.5% ' Moisture at start 10.5%
20 97.1% Moisture at finish 19.5%
40 95.7% Moisture increase 9.0%
100 83.7% initial dry density (pcf) 101
200 56.2% Sweli (psf) 1000
—_— L N\ 7 'JOB'N'(').;%
LABORATORY TEST
ENTECH RESULTS . aBI0Y
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UNIFIED CLASSIFICATION CL-MIL “CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK (@ MESA RIDGE
TEST BORING # TB-27 JOB NO. 98104
DEPTH 15' TEST BY DG
Sieve Analysis
Grain Size Distribution
100% -#20
90% e #10
80%
D70%
B60%
0
L 50% 0D —
[
§40% -
& 30%
20% |
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
us. Percent Afterberg
Sieve # Finer Limits
K Plastic Limit 15
11/2% Liguid Limit 20
314" Plastic index 5
172"
3/8"
4 Swell
10 Moisture at start
20 100.0% Moisture at finish
40 99.0% Moisture increase
100 92.1% Initial dry density (pcf)
200 50.1% Swell (psf)
" o’
[ ( LABORATORY TEST N o
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UNIFIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK @ MESA RIDGE
TESTBORING # TB-34 JOB NO. 98104
DEPTH 5' TEST BY DG
Sieve Analysis
100% " Grain Size Distribution
00% 8318
90% - \b‘g‘—— 10
80% o820
B70% e #40
& 500 #20p
[=
840% —
& 30%
20% H-
10% -
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Afterberg
Sieve # Finer Limits
3" Ptastic Limit
112" Liquid Limit
39" Plastic Index
1! it
3/8" 100.0%
4 9.1% Swell
10 87.5% Moisture at start
20 78.4% Moisture at finish
40 71.0% Moisture increase
100 62.7% initial dry density (pcf)
200 54.2% Swell (psf)
r— f A Y G
LABORATORY TEST
ENTECH RESULTS 18104
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UNIFTED CIASSIFICATION  CH ~CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-34 JOB NO. 98104
DEPTH 20' TEST BY DG
Sieve Analysis
Grain Size Distribution
100% ' 400 _#283
90%
80%
D70%
Be0%
L]
B 509
840% |-
&30% |
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
us. Percent Altterberg
Sieve # Finer Limits
3 Plastic Limit 28
112" Liquid Limit 63
34" Plastic Index 35
172"
3"
4 Sweli
10 Moisture at start 16.2%
20 Moisiure at finish 28.0%
40 Moisiure increase 11.8%
100 100.0% Initial dry density (pcf) 95
200 99.5% Swell (psf) 3924
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UNIFTED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-39 JOB NO. 98104
|DEPTH 2' TEST BY DG
Sieve Analysis
Joo% Grain Size Distribution _
00% #10 G HGG—— 1O
o0tk 1 =
80%
270%
®60% n#00 ¢+ ) | |
& 50% - ]
$ 40%
&£ 30%
20%
10%
0%
100 10 1 0.1 0.01
Grain size {mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 16
112" Liguid Limit 29
34" Plastic Index 14
112"
3/8"
4 Swell
10 100.0% Moisture at start
20 99.9% Moisture at finish
40 99.8% Moisture increase
100 98.0% Initial dry density (pcf)
200 61.4% Swell (psf)
/
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LABORATCRY TEST
ENTECH RESULTS 80
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[UNIFIED CLASSIFICATION CL "CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-40 JOB NO. 98104
DEPTH 10 TEST BY DG
Sieve Analysis
Grain Size Distribution
100%
90%
80%
l3’170%
mBG%
o 50% -
§40%
&30%
20% {11 - —
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
172"
38"
4 Swelt
10 Moisture af start 11.2%
20 Moisture at finish 19.0%
40 Moisture increase 7.8%
100 Initial dry density (pcf) 106
200 Swell (psf) 1303
. /
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’
UNIFIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-44 JOB NO. 98104
|DEPTH 510 TEST BY DG
Sieve Analysis
Grain Size Distribution
100% y @-H0— @ Hi26 4 ‘“Q’ 7
90%
80% i@l 220D
D70%
g 60%
& 509
540%
& 30% H- -
20% -
10% _
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Afterberg
Sieve # Finer Limits
K Plastic Limit 15
112" Liguid Limit 31
3/4" Plastic Index 16
12"
/8"
4 100.0% Swell
10 99.8% Moisture at start 12.5%
20 99.6% Moisture at finish 19.8%
40 99.3% Moisture increase 7.3%
100 97.6% Initial dry density (pcf) 108
200 82.2% Sweli (psf) 1970
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LABORATORY TEST
ENTECH RESULTS oy
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UNIFIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE# 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-47 JOB NO. 98104
|DEPTH 2-5' TEST BY DG
Sieve Analysis
Grain Size Distribution
100% G SR —— G O— 20— g AT —
90% @ #10D
80% N\
D70%
Be0% #20D
T 50%
8 40%
& 30%
20% |- -
10%
0%
100 10 1 0.1 0.0
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
I Plastic Limit 16
112" Liquid Limit 29
34" Plastic Index 13
1/2"
38" 100.0%
4 99.7% Swell
10 99.3% Moisture at start 9.6%
20 93.8% Moisture at finish 19.7%
40 97.8% Moisture increase 10.1%
100 93.1% Initial dry density {pcf) 104
200 60.4% Swell (psf) 1341
o
N[ (" JOB NO.. )
LABORATORY TEST
ENTECH RESULTS 104
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UNIFTED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK (@ MESA RIDGE
TEST BORING # TB-49 JOB NO. 98104
DEPTH 5-10' TEST BY DG
Sieve Analysis
Grain Size Distribution
100% #4 §-#40—mri2 e F#0p
90%
80%
D70%
'g 50% & #200
L 50%
c
840% - ]
& 30%
20% - i
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit 16
112" Liquid Limit 27
3" Plastic Index 1"
12"
38"
4 100.0% Swell
10 99.7% Moisture at start 11.1%
20 99.3% Moisture at finish 20.9%
40 99.0% Moisture increase 9.8%
100 96.6% Initial dry density (pcf) 102
200 64.4% Swell (psf) 1085
. o’
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LABORATORY TEST
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UNIFTED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOl TYPE # 3 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-51 JOB NO. 98104
DEPTH 2-3 TEST BY DG
Sieve Analysis
100% Grain Size Distggution“
o P 0
90% I \&{
80% W20
B70%
% 60%
& 50% |
840%
&30% -
20% ]
10%
0%
100 10 1 0.1 0.01
Grain size {mmy}
us. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 14
1 172" Liquid Limit 35
34" Plastic Index 21
12"
3/8"
4 Swell
10 Moisture at start
20 100.0% Moisture at finish
40 99.0% Moisture increase
100 97.2% Initial dry density (pcf)
200 78.5% Swell (psf)
,
¢ 4 .
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%Eg.%:ﬁg? mE,,:,,l N cf,lg, ::ls,,cg DRAWN: DATE: CHECKED: DATE: o Ko
J - ' A Z-/Z“E;/GLJ LC -19 )




UNIFIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 3 PROJECT CROSS CREEK (@ MESA RIDGE
TEST BORING # TB-53 JOB NOQ. 98104
|DEPTH 5-10' TEST BY DG
Sieve Analysis
f00% Grain Size Dist_:;bution
° »-H20 4=
90% : e
0% e #20D
D70%
g 60%
& 500 -
540% . . N ——— —
30
20%
10%
0%
100 : 10 1 0.1 0.01
Grain size (mm}

Us. Percent Atterberg

Sieve # Finer Limits
3" Ptastic Limit 17
112" ‘ Liquid Limit 45
3/4" Plastic Index 28
12"
3/8"
4 Swell
10 ) Moisture ai start
20 100.0% ’ Moisture at finish
40 99.8% Moisture increase
100 95.7% Initial dry density (pcf)
200 84.5% Swell (psf)
4 N Ty
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ENTECH RESULTS | g8 104
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UNIFIED CLASSIFICATION ~CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 4 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-3 JOB NO. 98104
|DEPTH 20 TEST BY DG
Sieve Analysis
100% Grain Size Distribution
% Lo e & fife—— T
90% * Inkil #10p
80%
270% e #20
260% —
[
2. 50% —]
340%
& 30%
20% 1
10% -
0%
100 10 1 0.1 0.01
Grain size (mm)}
uU.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 14
112" Liquid Limit 34
3/4" Plastic Index 20
1/2"
a/8" 100.0%
4 99.8% Swell
10 99.3% Moisture at start
20 98.2% Moisture at finish
10 97.2% Moisture increase
100 90.5% Initial dry density {pcf)
200 70.5% Swell (psf)
- 4 [ JOB NO.: )
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fUNIFIED CIASSIFICATION  CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 4 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-6 JOB NO. 98104
DEPTH 10" TEST BY DG
Sieve Analysis
Grain Size Distribution
100%
90%
80% |
D70%
§ 60%
& 50% —
540%
& 30%
20% . - —
10% -
0%
100 : 10 1 0.1 0.01
Grain size {mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
112" Liguid Limit
3/4" Ptastic Index
172"
378"
4 Swell
10 Moisture at start 15.0%
20 Moisture at finish 25.5%
40 Moisture Increase 10.6%
100 Initiat dry density (pcf) 100
200 Swell (psf) 3466
\ - o
e N[ [ JOB NO.. )
LABORATORY TEST
ENTECH RESULTS 10104
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ENGINEERING, INC.

505 ELKTON DRIVE

COLORADD SPRINGS, CDL EQSO7

(719) 53[-3392

UNIFIED CTASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 4 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-19 JOB NO. 98104
DEPTH 15-20' TEST BY DG
- . .
Sieve Analysis
Grain Size Distribution
100% @-#10——@ #2
00% | Te#op
80% - \
70%
260%
gso% #20 —
340%
& 30%
20% +|-
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit
112" Liquid Limit
34" Plastic Index
142"
38"
4 Swell
10 100.0% Moisture at start
20 99.7% Moisture at finish
40 99.2% Moisture increase
100 95.0% Initial dry density (pcf)
200 53.8% Swell (psf)
. - o’
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[ LABORATORY TEST 108 M0
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[UNIFIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 4 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-20 JOB NO. 98104
DEPTH 10-15' TEST BY DG
Sieve Analysis
Grain Size Distribution
100% =) H4———g 10
0% ] [# 00
80%
D70%
260%
[
2 50% - -
540%
& 30%
20% -
10% - -
0%
100 10 1 .1 0.01
Grain size (mm)
U.Ss. Percent Alterberg
Sieve # Finer Limits
I Plastic Limit 20
112" Liquid Limit 38
3/4" Plastic Index 18
12"
3/8"
4 Swell
10 Moisture at start 14.3%
20 100.0% Moisture at finish 24.2%
40 99.4% Moisture increase 9.9%
100 98.3% Initiai dry density (pcf) 101
200 90.7% Swell (psf) 1962
/
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[UNIFIED CLASSIFICATION CL CLIENT NORWOOD BEVELOPMENT
SOIL TYPE # 4 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-30 JOB NO. 98104
|DEPTH 10' TEST BY DG
—
Sieve Analysis
100% Grain Size Dist:;'bution
% $-#4 #16 20 345 ~&#T0p
0% F
80% e #0200
D70%
260%
(1]
& 50% -
B 40% u
g
& 30%
20%
10% |-
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Afterberg
Sieve # Finer Limits
3" Plastic Limit 15
1 1/2" Liquid Limit 35
34" Plastic Index 20
12"
3/8"
4 100.0% Swell
10 99.9% Moisture at start
20 99.8% Moisture at finish
40 99.8% Moisture increase
100 98.2% Initial dry density (pcf)
200 80.3% Swell (psf)
\ - o
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UNIFIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 4 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-31 JOB NO, 98104
DEPTH 15' TEST BY DG
Sieve Analysis
100% Grain Size Dist::bution
% y e 4
90% \o\#mn
80% \
D70%
geo% 200
& 50% .
[=
340%
& 30%
20% .
10% 1+
0%
100 10 1 0.1 0.01
Grain size (mm)
Uu.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 16
142" Liquid Limit 33
314" Plastic Index 17
172"
3/8"
4 Swell
10 Moisture at start
20 100.0% Moisture at finish
40 090.8% Moisture increase
100 95.6% Initial dry density (pcf)
200 59.0% Swell (psf)
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UNIFIED CLASSIFICATION CL CLIENT NORWQOD DEVELOPMENT
SOIL TYPE # 4 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-41 JOB NO. 98104
DEPTH 5-1¢' TEST BY DG
Sieve Analysis
Grain Size Distribution
100% @-#100—g #3200
20%
80%
D70%
B 60%
3
& 50%
8a0% | |1 ]
2
& 30% - —
20%
10% —
0%
100 ' 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
314" Plastic Index
172"
/g
4 Swell
10 Moisture af start 16.1%
20 Moisture at finish 27.5%
40 Moisture increase 11.4%
100 100.0% Initial dry density (pcf) 96
200 99.1% Sweli (psf) 3597
o
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IUNIFTIED CLASSIFICATION CL CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 5 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-12 JOB NO. 98104
|DEPTH 20 TEST BY DG
Sieve Analysis
Grain Size Distribution
100% -$#20 H4 #10
0%
80% @[ #20D
270%
2650%
]
L 50%
=4
B40%
& 30%
20% _
10%
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Aiterberg
Sieve # Finer Limits
3 Plastic Limit 12
112" Liquid Limit 34
3/4" Plastic Index 22
12"
3/8"
4 Swell
10 Moisture at start
20 100.0% Moisture at finish
40 99.3% Moisture increase
100 97.3% Initial dry density (pch)
200 76.6% Swell (psf)
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a4
UNIFIED CLASSIFICATION CL ~CLIENT NORWOOD DEVELOPMENT
SOIL TYPE # 5 PROJECT CROSS CREEK @ MESA RIDGE
TEST BORING # TB-48 JOB NO. 88104
DEPTH 15 TEST BY DG
-
Sieve Analysis
Grain Size Distribution
100%
90%
80%
270%
@60%
L 50% —
=
840% +
&£30% | -
20% H--+
10% ]
0%
100 10 1 0.1 0.01
Grain size (mm)
us. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
112" Liquid Limit
3/4" Plastic Index
1/2"
3,8"
4 Swell
10 Moisture at start 10.1%
20 Moisture at finish 21.8%
40 Moisture increase 11.7%
100 Initial dry density (pcf) 104
200 Swell (psf) 1723
- N/ R A Y GCEER
LABORATORY TEST
ENTECH RESULTS B0y
it D RING. INC. DRAWN DATE CHECKED DATE e e
EEISLU%‘](JEF;P?DIEE, C0. 80307 719 531-5599 : : :‘ : -
\ y \ : : Z/f%/wJ A c 26 Y




CONSOLIDATION TEST RESULTS

SAMPLE FROM. TB-16 AT DEPTH
DESCRIPTION CL  SOILTYPE
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

113
13.9%
4.0%

JOB NO.
CLIENT

98104

NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

T 4%

1 3%

2%

- 1%

0%

SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 10
SWELL DUE |TO |[WE['TING
UNDER CONSTANT LOAD \
h _\\
‘— -
——
oy
™~

i 1%

L 2%

-3%

~4%

COMPRESSION/EXPANSION (%)

N )

[ s SWEL ‘ IDATION (e
ENTECH TEST RESULTS. Qg0
ENGINEERING, INC. DRAWN: DATE. CHECKED: DATE: o N

AN wanas A )




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-18 AT DEPTH 2-3' JOB NO. 98104
DESCRIPTION SM SOILTYPE 2 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 110 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 5.2%
SWELL/CONSOLIDATION (%) 0.7%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 1

10 .
2%

SWELL DUE TO WHTTEN
UNDER CONSTANT [LCAD

[¥P)

1%

~—1) \

0%

— 1%

——\ - -2%

-3%

COMPRESSION/EXPANSION (%)

\‘i 4%

5%

-6%

SWELL CONSCLIDATION

ENTECH TEST RESULTS a104

ENGINEERING, INC.

RS LI DRIVE ~ DRAWN: DATE: CHECKED: DATE:
COLORATN SPRINGS. CO. 89507 @19 531-3599 - 2/ {3/0 Lf J . C ,50




CONSOLIDATION TEST RESULTS

SAMPLE FROM:
DESCRIPTION
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

TB-19 AT DEPTH
SM

SI

SOILTYPE 2 .
105

8.1%
0.5%

JOB NO.

CLIENT

98104

NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

UNDER CONSTANT

SWELL DUE T¢ WETTIN

LOAG

--1%

0%

R
®

& &
= =
COMPRESSION/EXPANSION (%)

-5%

-6%

=%

. - : — J

r— ) [~ J0B N0 )
_ SWELL CONSOLIDATION
ENTECH 12i0
ENGINEERING, INC FIG NO.:
E&S_n%gugpgtl!gg £0. 80507 7193 331-3399 ) DRAWN.: DATE: ¢ EECKED{ ?%;E/g LfJ c ’3 l )




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-31 AT DEFTH 5

JOB NO. 98104

DESCRIPTION SC-CL SOILTYPE 2 . CLIENT NORWOQD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 104 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 7.1%
SWELL/CONSOLIDATION (%) 0.2%
SWELL CONSOLIDATION
a1 APPLIED PRESSURE (KSF) 10 -
-1 1%
- - 0%

SWELL DUE O WETTING
UNDER (ONSTANT LOAD

-1%

|
)
-3

-\ +— -3%

\ 4%

COMPRESSION/EXPANSION (%)

-5%

%

-T%

\( (308 N0 )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 210y
ENGINEERING, INC T — ST — FIG NO.:
505 ELKTDN DRIVE : ' i .
COLORADT SPRINGS, CD. BOSI7 719> 531-3399 ) | ] ! : ! Z/ ,5 a Vl J | c -32 )




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-531 AT DEPTH 5 JOB NO. 98104
DESCRIPTION SM  SOILTYPE 2 CLIENT NORWOQCD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 106 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 9.0%
SWEILL/CONSOLIDATION (%) -1.0%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 1 0 .
- LA
3%
2%
S
- — 1% (Z)
7]
-4
<t
o
— . 4 0% g
T~ CONSOLIDATTON |DUE [FO WETTING g
"  UNDER CDNSTANT T.OAD &
@
- -1% oo
=
(o]
(%)
~— 2%
B} ™S - -3%
\\
S
4 4 Y[ J0B NO: )
SWELL CONSOLIDATION
ENTECH 104
E"‘N GINE CRING. INC. DRAWN DATE CHECKED DATE o Ko
COLTRADL SPRINGS. CO. 60507 719> 531-3599 : : : ; "o
\ \ ' /&4{% Z/ZB/OV FAN C/ 23 y




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-1 ATDEPTH ¥ JOB NO. 98104
DESCRIPTION CL SOILTYPE 3 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 109 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.5%
SWELL/CONSOLIDATION (%) 4.2%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 10

4%

3%

2%

SWELL DUE TO ?ETFIQG
UNDER CONSTANT LOAD

N 1%

N o

: \\ 1%

COMPRESSION/EXPANSION (%)

+-2%

-3%

-4%

—

Wr

' ™ o
SWELL CONSOLIDATION JOB NO.:

ENTECH TEST RESULTS 0104
Es';'l"‘ﬁ‘"’g *:E ERING. INC. DRAWN: DATE: CHECKED: DATE: o o
$ COLDRADO SFRIKGS, €O, §0%07 {719 331-5399 | 7 / &‘M’ 2/r??/ay1 X c - % L} J




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-2 AT DEPTH 10 JOB NO. 98104
DESCRIPTION CL  SOILTYPE 3 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 119 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.4%
SWELL/CONSOLIDATION (%) 6.2%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 1 10

6%

,g ™. il _ i 5%

N

N, 4%

\- 3%

2%

SWELL DUE TG WETTIN
UNDER CONSTANT LOAD

v

- : - 1%

COMPRESSION/EXPANSION (%)

— : 0%

-1%

-2%

—

N
SWELL CONSOLIDATION

ENTECH TEST RESULTS 48104

ENGINEERING, INC, FIG NO.:
LI e DRAWN: DATE: CHECKED: DA

, DATE:
COLORADD 3PRINGS, CT 80207 <719 531-3399 JL ﬁm Z /( 370 l/ J C’-a 5. )




CONSOLIDATION TEST RESULTS

NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

SAMPLE FROM; TB-4 AT DEPTH
DESCRIPTION CL  SOILTYPE 3

JOB NO. 98104

CLIENT NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

0.1 APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10 -

7%

6%

5%

4%

SWELL DUE
URDER [CONS

55 3%

- 2%

1%

|- 0%

Lol L oo

1%

COMPRESSION/EXPANSION (%)

N —_— - S ——
B [ J0B NO.. )
SWELL CONSOLIDATION
ENTECH TEST RESULTS Ad10Y
SN NEERING. INC. DRAWN: DATE: CHECKED: ATE: 6 o
COLORADG SPRINGS, CD. BOSO7 719> 531-339% - v . .
¢ ' L i 1}15/01/J | (-7 |




CONSOLIDATION TEST RESULTS

[SAMPLE FROM: TB-5 AT DEPTH
DESCRIPTION CL
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

10’

SOILTYPE 3

103
21.3%
-0.2%

JOB NO.
CLIENT

98104

NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

0.1 APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10

k\

-\-
-I-......\

CONBOLIDATION
UNDER CON3TANT

DUE [TO
LOAD

™
WELTIN

1%
0%

-1%

8
=

COMPRESSION/EXPANSION (%)

-3%

I
4
=

| 5%

6%

7%

=

AN # YaETITm
SWELL CONSOLIDATION
ENTECH TEST RESULTS 48104
55':' g INEERING, INC — == e —— FIG NO.:
COLORADD SPRINGS, CO. BOS07 {7193 531-359% " " ' "
J ' AU Z/;'éio‘fJ . L-31 y




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-6 AT DEPTH 2-3' JOBNO. 98104
DESCRIPTION CL SOILTYPE 3 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 106 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 21.5%
SWELL/CONSOLIDATION (%) 3.8%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 10 -
. . —1 8%
.\ . 7%
- - — 8%
5% __
&
5
- 4 4% B
SWELL DUE TO WETTING -
UNDER CONSTANT T,08D 8
: d-iay Y
=
Q
()]
o)
2% B
"
=
o]
1% ©
. 1 0%
'--_"‘..-.
T ——
™ o
-2%
N ) J0B N0 )
SWELL CONSOLIDATION
ENTECH TEST RESULTS A0y
ENGINEERING, INC. FIG NO.:
ggfn%‘érunépgﬁagsc‘ CO, 68907 €719) $31-5399 DRAWN: DATE: CHECKED; ATE: (./ — 6
F N )



CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-9 AT DEPTH & JOBNO. 98104
DESCRIPTION CL SQOILTYPE 3 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 113 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 15.1%
SWELL/CONSOLIDATION (%) 2.1%
SWELL CONSOLIDATION
01 APPLIED PRESSURE (KSF) _ ’ 10 -
4%,
ot s
2%
\ g
e . . % 3
SWELL DUE O WETTING \ 2
UNDER QONS FANI‘ LOAD X
N X
p — - NG| o% %
o —— o
gy N o
B | i
o
R : 1% o
=
Q
[&]
174
- |- . 3%
4%
. — T — T —— T — s L — > D -
e N[ hAY 4 JOB NO:
SWELL CONSOLIDATION
ENTECH TEST RESULTS qsloy
ENGINEERING. INC. DRAWN DATE CHECKED ATE o N
Eﬂiﬂ%gﬂn;Fﬁ:ﬁs CD. BO9OT 719 53-5599 : : : Zf - -




CONSOLIDATION TEST RESULTS

SAMPLE FROM:
DESCRIPTION
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT

TB-13 AT DEPTH
CL

SOIL TYPE

10

104
18.1%
0.0%

SWELL/CONSOLIDATION (%)

JOB NO.
CLIENT

98104

NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

01

APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

i0 -
1%

0%

b -1%

-2%

4
=X

-4%

-5%

-6%

a—

COMPRESSION/EXPANSION (%

\l At 7%
-8%
r— N\ ( Y 0B No:
SWELL CONSOLIDATION
ENTECH TEST RESULTS G 8104
ENSINEERING, INC. DRAWN DATE CH EKED DATE o
Cgfugllgn;;g:lgsc, ED. BOSO7 {719 531-5599 : - f - ; L ,—q O
\ J ' i 2/ 12t/ J




CONSOLIDATION TEST RESULTS

S

~

-1%

53
3

COMPRESSION/EXPANSION (%)

- -3%

-4%

-5%

SAMPLE FROM: TB-14 AT DEPTH 10 JOBNO. 98104
DESCRIPTION CL-MLSOIL TYPE 3 CLIENT NORWOOQOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 101 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 21.1%
SWELL/CONSOLIDATION (%) 0.1%
—
SWELL CONSOLIDATION
01 APPLIED PRESSURE (KSF) 1 10 -
1%
y - 0%
— SWELL DUE |TO WETTTING
\\ UNDER CONSTANT LDAD

N
6%
L 7%
\ h JoB MO Y
SWELL CONSOLIDATION
ENTECH TEST RESULTS ABi0Y
= N ERING. INC. DRAWR: DATE: CHECKED: DATE EG h:
COLORATLO SP‘“NGS CD. BOYM7 719> 531-33%9 - . * -
J ' %/b}' _Z/ Lf ' y




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-15 AT DEPTH 10 JOBNQ. 98104
DESCRIPTION CL SOILTYPE 3 . CLIENT
NATURAL UNIT DRY WEIGHT (PCF) 120

NATURAL MOISTURE CONTENT 13.0%

SWELL/CONSOLIDATION (%) 4.6%

NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

SWELL CONSOLIDATION

0.1 APPLIED PRESSURE (KSF) 1

10 -

STHe%

5%

4%

3%

SWHLL DUE TO WETTING
UNDER CONSTANT LOAID

N 2%

1 1%

-| 0%

COMPRESSION/EXPANSION (%)

e S
--.-i
L -1%
-2%
N\ ( N JoB NO: )
SWELL CONSOLIDATION
ENTECH TEST RESULTS ABioy
ENGINEERING, INC. e = T = FIG NO.:
?ﬁfuﬁk‘n‘ungpgﬁ. o, 807 719) 531-5539 . . : : a - 4;
J \ ' Q"tﬂ Z/ISAFL[_J e )




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-21 AT DEPTH 2-3' JOB NO. 98104
DESCRIPTION CL-MLSOILTYPE 3 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 102 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.7%
SWELL/CONSOLIDATION (%) 2.0%
—

SWELL CONSOLIDATION

0.1

APPLIED PRESSURE (KSF)

10 .

4%

1 3%

2%

SWELL DUE [I'C WETTING
UNbER CONSTANI' IOAD

T T 0%

-1%

2%

o 13

-4%

CONPRESSION/EXPANSION (%)

h 008 N0 )
SWELL CONSOLIDATION
ENTECH TEST RESULTS q%109
ENGINEEFHNG INC. FIG NO.:
EMCAMMIE e DRAWN: DATE: CHECKED: DATE:
e | U PAR | 2/izpy JLC-H%




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-22 AT DEPTH
DESCRIPTION CL
NATURAL UNIT DRY WEIGHT {PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

10

SOIL TYPE 3

i14
12.4%
3.4%

JOB NO,
CLIENT

98104

NORWOOD DEVELOPMENT

PROJECT CROSS CREEK @ MESA RIDGE

0.1 APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10

UNDER CCONSTANT

SWELL DUE TO WETYING

LGAD

4%

3%

2%

- 1%

0%

1%

-2%

-3%

-4%

COMPRESSION/EXPANSION (%)

e

v
) SWELL CONSOLIDATION 108 Mo ]
ENTECH TESTRESULTS o
INC. FIG NO.:

ENGINEERING,

505 ELKTON BRIVE
COLORADD SPRINGS. CD. BOS07 (719) 531-5599

DRAWN:

DATE:

CHECKED:

DATE:

2/ =)

)¢

¢ -4




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-23 AT DEPTH &'
DESCRIPTION CL SOILTYPE 3
NATURAL UNIT DRY WEIGHT (PCF)

110

JOB NO.
CLIENT

08104

NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

NATURAL MOISTURE CONTENT 8.6%
SWELL/CONSOLIDATION (%) 1.0%
SWELL CONSOLIDATION
04 APPLIED PRESSURE (KSF) ] 10 -
o 4%
. 3%
. . _{ ou
g
- t1% 8
SWELL DUE TO WETTING %
UNDER CONSTANT LoOAD 3
— - : 0% %
——
_\-‘h\\ .\\ %
| il
\\ \_ 1o é
\l\ o
L&)
) . W 29
\\ 2,
NG
—_ * N _30,6
-4%
Y N\ JoB No: )
SWELL CONSCLIDATION
ENTECH TEST RESULTS Q&OL{
= e CRING. INC DRAWN DATE CHZCKED DATE o 10
gfuﬁk‘%"gp%'fﬁ‘éi 0. g0%07 €719 331-5599 : : : : c -
w - ) ] Z/{ yw v 45—J




CONSOLIDATION TEST RESULTS

SAMPLE FROM. TB-24 AT DEPTH
DESCRIPTION CL  SOIL TYPE
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

10'

101
20.3%
0.0%

JOB NO.
CLIENT

98104

NORWOOD DEVELOPMENT
PROQJECT CROSS CREEK @ MESA RIDGE

0.1 APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

0 -

L
i________‘\

0%

-1%

4 2%

<
=®

b
S

|
|

én

®

-6%

| - T%

-8%

=y

COMPRESSION/EXPANSION (%)

I'e N\ o o)
SWELL CONSOLIDATION
ENTECH TEST RESULTS asioy
ENGINEERING, INC. . FIG N0
S RLKION DRIVE o enr (713 531-599 L DRAWer DATE: CHECKED: Z//Dg%l.}/ ) PC _ 4 Co )




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-24 AT DEPTH 20 JOBNQ. 98104
DESCRIPTION CL SOIL TYPE 3 ) CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 95 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 28.9%
SWELL/CONSOLIDATION (%) -0.2%
SWELL CONSOLIDATION
01 APPLIED PRESSURE (KSF) 1 10
y \__}\ i 1%
\\
N
- - 3%
CONSOLIDATION DUE TO WHTTING
\‘\UNDER CONSTANT LOAD _
S
5% =
\\ 3
(72}
z
<L
N o
- 7% 8
z
o
172
(/2]
o [IT]
\ 9% &
=
o}
\ °
\\ 1%
-13%
-15%
: : M
- N - [ N -.; Y
SWELL CONSOLIDATION 108 1o
ENTECH 6104
ENG Iml:l EERING, INC. T e ——— —— FIG NO..
EﬂLD%mn;PﬂINGS CD. 8007 €719) 531-5399 : : : :
J \ ) Z/Zb/c"f 4 0,47 y




CONSOLIDATION TEST RESULTS

SANMPLE FROM: TB-25 AT DEPTH & JOB NO. 98104
DESCRIPTION CL SOILTYPE 3 ; CLIENT NORWOQOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 107 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.5%
SWELL/CONSOLIDATION (%) 1.7%
SWELL CONSOLIDATION
04 APPLIED PRESSURE (KSF) 10 -
4%
- 3%
L 2%
8
T\ 1% g
SWELT, NUE TO WETTING \ 2
UNDER (ONSTANT IOED é
A . - 0% g
Pt g
(7]
t
xr
[N
=
o]
(%)

L
x®

1
b
=S

3%

4%

T

S
SWELL CONSOLIDATION
ENTECH TEST RESULTS abloy
Es'tq""%"l”g‘ o RING. TNC. DRAWN: DATE: CHECKED‘ DAFE: o o
COLGRADTF SPRINGS, CO, 80907 ¢719) 531-559% ) X V‘ * . . 2 fS/GyJ . c_ L}B J

N[ JOB NO.. )




4 N
CONSOLIDATION TEST RESULTS
SAMPLE FROM; TB-26 AT DEPTH 10° JOB NO. 98104
DESCRIPTION CL SOIL TYPE 3 ) CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 105 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 12.8%
SWELL/CONSOLIDATION (%) 3.0%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 1 10 -
4%
- 3%
_ 2%
S
_ N 1% g
SWELL DUE |TO|WHTT[I NG ! 2
UNDER CONSTANT [LOAD n(.
P
F - 0% U
el N 3
'N-...____ \ 7]
T ——, 7]
S~ B
| N 1% o
\ =
N 8
2%
- - 3%
4%
" . S
- N [ J0B NO.. )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 92104
ENGINEERING. INC. DRAWN DATE CHECKED DATE oo
gﬁuﬁhﬁ%?ﬁ?&i co. 80907 719) 531-5599 : . | . _
) i L2/mey 4




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-27 AT DEPTH 15 JOBNO. 98104
DESCRIPTION CL-MLSOILTYPE 3 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 100 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 14.4%
SWELL/CONSOLIDATION (%) -0.2%
SWELL CONSOLIDATION
a1 APPLIED PRESSURE (KSF) 10 .
— - 1%
r——— 0%
[
It
oy
: : 1%
CONSCLIDATITON DUE [TQ WETTING
UNDER CONSTANT | LCAD g
: 2% &
N
-4
<
o
- \ a9 &
=
\ <
[42]
/3]
1]
- - | aw &
g
\ 13}
.
- 5%
- 6%
- 7%
r— \ [ A Y SRR
SWELL CONSOLIDATION
ENTECH TEST RESULTS 98104
ENGINEERING, INC. FIG NO.:
I, o oo s1-5809 DRAWA: DATE: R P / ([?;T}é y | ¢ -50
\ b O\ . J




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-28 Al DEPTH
DESCRIPTION
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

CL-MLSOIL TYPE 3

Sl

115
7.9%
2.8%

JOB NO. 98104
CLIENT  NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

SWELL CONSOLIDATION
0 APPLIED PRESSURE (KSF) ’ 10 .
4%
3%
L\\ 2%
SWELL DUE O WETTING 9
UNDER (ONSTANT LOAD o Z
° O
7]
4
P
>
— - - \\ - - 0% "-_‘-,-'T'
~L A\ s
wn
N\ 2
1% o
N, =
Q
L&)
- 2%
-3%
L 404
—\ [ - YarTram
SWELL CONSOLIDATION
ENTECH TEST RESULTS 5104
ENGINEERING, INC. — - R — FIG NO.:
EREPANE o sy o s : : : J )
Jt : AR | 2/ 2y ¢ -51




CONSOLIDATION TEST RESULTS

[SAMPLE FROM: TB-32 AT DEPTH 2-3 JOBNO. 98104
DESCRIPTION CL SOILTYPE 3 CLIENT NORWOQD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 59 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 24.0%
SWELL/CONSOLIDATION (%) 3.7%
SWELL CONSOLIDATION
o1 APPLIED PRESSURE (KSF) ; 0
- 4%,
L = : 3%
\\
: - - 4 2%
SWELL DUE TO WETTING N
UNDER CONSTANT LOAD \ g
1% &
%
=
<t
=
- 0% %
ﬁ-‘ —
Tt %
&
1% &
=
(=]
Q
. L o
. - | =304
| 4%
o N N J0B NO. Y
SWELL CONSOLIDATION
ENTECH TEST RESULTS 98104
ENGINEERING, INC. — = e — FIG NO.:
mﬁuﬁi‘l‘!ﬁ%?ﬁuﬁs C{. 807 (719 531-3399 : : : -
X JU 2/13y J\ C-5L




CONSOLIDATION TEST RESULTS

SAMPLE FROW: TR-33 AT DEPTH % JOB NO.
DESCRIPTION CL  SOILTYPE 3 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 110 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 14.0%
SWELL/CONSOLIDATION (%) 3.6%
SWELL CONSOLIDATION
o1 APPLIED PRESSURE (KSF) 1

SWELL DUE TO WETTING
UNDER CONSTANF LOHD

4%

3%

2%

1%

COMPRESSION/EXPANSION (%)

A o 0%
L
—
"
S 1%
-2%
_ -3%
A%
( h JOB NQ.: )
SWELL CONSOLIDATION
ENTECH TEST RESULTS QA&i0Y
ENGINEERING. INC. — - FIG NO.
Eﬁuﬁk’%ﬂ?ﬁ%. CO. 80907 {719) 531-559%9 : : .
- =0y J 853




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-34 AT DEPTH
DESCRIPTION CL
NATURAL UNIT DRY WEIGHT (PCF}
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

51

SOILTYPE 3

103
21.3%
0.0%

JOB NOQ.
CLIENT

08104

NORWOQOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

0.1 APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10

—

_\

-1%

™

-3%

AN

dn
S

-7%

- -9%

COMPRESSION/EXPANSION (%)

N
_ -11%
N (408 NO: )
SWELL CONSOLIDATION
ENTECH 78104
ENGINEERING, INC. FIG NO.
gin%gugpmlvz’ 80907 719) 531-5599 DRAWN: DATE: C?ECKED: - ] DA? J - -
RINGS, CD. )L ‘ SFE 2/’5 oﬁl LC %L} )




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-35 AT DEPTH
DESCRIPTION CL
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

SOIL TYPE 3

5 JOB NO.
CLIENT

98104

96
10.3%
0.0%

NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

0.1 APPLIED PRESSURE (KSF)

SWELL CONSCLIDATION

10

y .
) _\_h

1%

-3%

-5%

7%

-9%

-11%

COMPRESSION/EXPANSION (%)

ENGINEERING, INC

505 ELKTOM DRIVE
COLORADD SPRINGS, CO. BOHT (719) §31-559%

\‘. -13%
. -15%
[ “ I'e (o8 o )
SWELL CONSOLIDATION
ENTECH TEST RESULTS aBi0y

DRAWN: DATE:

CHECKED:

DATE:

2/r34Y

FIG NO.:

pc—gsj




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-35 AT DEPTH 9-10r JOBNO. 98104
DESCRIPTION CL SOIL TYPE 3 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 96 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 31.1%
SWELL/CONSOLIDATION (%) 0.0%
SWELL CONSOLIDATION
o1 APPLIED PRESSURE {KSF) ] 0 .
; _ 1%
J' — _
B B T

~

-3%

5%

-7%

| 8%

-11%

-13%

-15%

COMPRESSION/EXPANSION (%)

( SWELL CONSOLIDATION T W0 )
ENTECH TEST RESULTS 8164
ENaINEERING, INC DRAWN: DATE: CHECKED: DATE: Fio o
COLGRAED SPRIKGS, CO. BOS7? {713 53t-5599 . . . - .
\ . - 2/25/07[ ) O SLQ )




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-39 AT DEPTH 2 JOB NO. 98104
DESCRIPTION CL.  SOILTYPE 3 . CLIENT  NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 122 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 6.5%
SWELL/CONSOLIDATION (%) 2.1%
-
SWELL CONSOLIDATION
0.4 APPLIED PRESSURE (KSF) ’ 10

_— . i . . 4%

3%

2%

-\ g
: ) \ 19 _%,
SWELL {DUE| TO! WRTTING . g
UNDER |CONBTANT |LOAI <
N g
t — N o &
T~ >
w0
(1]
- A . : : A% £
=
(=]
(&)
. R - A - _2%
— : : 3%
-4%
( A N\ [ J0B NO.. )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 93104
ENCINEERING. INC. DRAWN DATE CHECKED DATE o Yo
%fu%ﬂmépﬁr:ng €O 80907 719 531-5599 . : : : J _L
D - o 2l 1 3)0q JLE2T




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-40 AT DEPTH 107 JOB NO. 98104
DESCRIPTION CL SOILTYPE 3 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF}) 115 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.4%
SWELL/CONSOLIDATION (%) 2.0%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) _ 1 10 -

4%

3%

2%

1%

ELL DUE TO WETTING
DER CONSTANT LOAD

COMPRESSION/EXPANSION (%)

— 0%
\\ A%
e N - 29,
M
- -3%
4%
b - -
[ \ ( JOB NO: )
SWELL CONSOLIDATION
ENTECH TEST RESULTS Asioy
ENGINEERING, INC. DRAWN DATE CHECKED DATE e No:
COLURADL SPRINGS, CO. 60507 7195 531-5399 : : : : C
_ 1 Eaw |2/3sy 658




CONSOLIDATION TEST RESULTS

SAMPLE FROM:

DESCRIPTION CL

TB-44 AT DEPTH 3
SOILTYPE 3

JOB NO.
CLIENT

96104

NORWOOD DEVELOPMENT

NATURAL UNIT DRY WEIGHT (PCF) 109 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 15.7%
SWELL/CONSOLIDATION (%) 0.3%
SWELL CONSOLIDATION
o1 APPLIED PRESSURE (KSF) 10 -
- 1%
* — SWELL DUE TO WETTING %
—— UNDER CQONSTANT| LOAT
T~
P
] «1%
g
. \ -2 %
@
=
=
o i
\ 3% S
[72]
\ @
- : \ 4% &
=
\\- g
| -5%
-6%
- %
N JOB NO.. )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 48104}
e CNING, TNC. DRAWN DATE CHECKED DATE oo
gﬁﬂ%gﬂn;ngg. 0. Bps07 719 531-3399 : : : :
) L - Iavh 2/15/0',_/J L-59 |




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-45 AT DEPTH 2-3' JOB NO. 88104
DESCRIPTION CL SOILTYPE 3 . CLIENT NORWQOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 113 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 9.3%
SWELL/CONSOLIDATION (%) 4.8%
SWELL CONSOLIDATION
0 APPLIED PRESSURE (KSF) 10 :
_ 8%
. 5%
_ *X L7
£
- - - 3% B
7]
SWELL, DDE TO WET['ING 2
UNIDER CONSTANT LDAD \ %
L _ . ;‘ n 2% E
\ 5
[3]
[72]
N\ &
1% B
\ =
Q
\ S
p — 0%
--"""h-,
- 1 1%
2%
N/ N[ JoBnNO: )
SWELL CONSQLIDATION
ENTECH TEST RESULTS AB104
e CRING. INC. DRAWN DATE CHECKED DATE oo
gﬂfu%\umgsE, CHO. 80907 €719) 531-3399 : . . : C‘ .
J L ) W 2/ / 5/0’/4 (ﬂO J




CONSOLIDATION TEST RESULTS

[SAMPLE FROM: TB-47 AT DEPTH ¥ JOB NO. 98104
DESCRIPTION CL. SOILTYPE 3 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WELIGHT (PCF) 110 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 7.9%
SWELL/CONSOLIDATION (%) 1.9%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 10 -

=+ 4%

3%

2%

SWELL DUE TO WETTING
UNDER CONSTANT TIOAD

1%

-1%

o
®
COMPRESSION/EXPANSION (%)

-2%

-3%

4%

[ \ (~J0B NO.: )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 43104
SNSINEERING. INC. DRAWN DATE CHECKED DATE o N0
CDLUER‘:%E%PR“XS, O 8b507 (719> 531-5599 . N M M .
1 i 2/13)ey J| 470!




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-49 AT DEPTH 10' JOB NO. 98104
DESCRIPTION CL  SOILTYPE 3 : CLIENT  NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) [10 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 12.5%
SWELL/CONSOLIDATION (%) 0.1%
SWELL CONSCLIDATION
0.1 APPLIED PRESSURE (KSF) ] 0 .
- 4%
3%
2%
1%
SWELL DUE| TO WETTING
UNDER CONSTANT ILOAD
A ) , —| 0%

4\

\\

-1%

COMPRESSION/EXPANSION (%)

2%

~3%

\ (0B NO.: )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 4ai104
ENSINEERING. INC. DRAWN: DATE: CHEGKED: DATE: o o
COLORADD SPRINGS, CO. BOSOT €719) 33-5599 - o i - - _f .
) ) Yoty 2/f?>/b4J _C-62




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-52 AT DEPTH 2-37 JOB NO. 98104
DESCRIPTION CL SOILTYPE 3 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 105 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 14.2%
SWELL/CONSOLIDATION (%) 4.9%
SWELL CONSOLIDATION
01 APPLIED PRESSURE (KSF) : 0
o et 8%
5%
S
- 3% &
SWETT, DUE TO| WETTING g
UNDER COMSTANT {LOAD \ g
AN 1oy @
N 5
[2]
&
. 19% &
s
[}
Nl
p— \ 0%
_u \
~
_ A%
2%
— : —
N\ A Y IR
SWELL CONSOLIDATION
ENTECH TEST RESULTS 98104
= o CRING. INC. DRAWN DATE CHECKED DATE o o
COLORADE SRV, cn, 88507 719) 531-3599 : : : : . -3
AN ' KA -ZI%MJLabi




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-53 AT DEPTH 15 JOB NO. 98104
DESCRIPTION CL SOIL TYPE 3 ] CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 101 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 22.8%
SWELL/CONSOLIDATION (%) 0.3%
SWELL CONSOLIDATION
01 APPLIED PRESSURE (KSF) 0 -
. 1%
f - 0%
—
\\ SWELL DUE TO WETTING
™~ UNDER CONSTANT LOAD
. T
N

8
®

COMPRESSION/EXPANSION (%)

-3%
-4%
-5%
L 6%

AL 7%

( Y B0
SWELL CONSOLIDATION
ENTECH TEST RESULTS Q8 10y
ENGINEERING, INC. FIG NO.:
ShLORADD SPRINGS, CO. 80507 19 531-5599 DRAWN: DATE: CHE?(EDI DATE: c _ Lp LI
. ) 2/2 %’7’ J L y




CONSOLIDATION TEST RESULTS

AM : TB-3 PTH 20’ JOB NO. 98104
DESCRIPTION CL SOILTYPE 4 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 126 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.4%
SWELL/CONSOLIDATION (%) 2.3%
SWELL CONSOLIDATION

0.1 APPLIED PRESSURE (KSF)

10
4%

3%

+ 2%

3“3
L 2 - 1% &
SWELL DUE |TO (WETTTNG 2
UNDER CONSTANT T.OAD é
f — . : M, A g__
[ —— Q
'\\ 7}
\ o
e i
] N ay £
~ N =
\ ©
o \\\ 2%
\\-
. - 3%
L 4%
- - . - . I‘J
-\ - A Y AR
SWELL CONSOLIDATION
ENTECH TEST RESULTS 42104
ENGINEERING, INC. T e s — FIG NO.:
ﬁ;‘;‘.‘;%ﬁ'},‘),;g €0. B0 719) %31-559% . : ") : ! C _
JU Ak | 2/ 13t ) (03




CONSOLIDATION TEST RESULTS

SAMPLE FRCM: T8-7 AT DEPTH 10 JOB NO. 98104
DESCRIPTION CL SOILTYPE 4 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 114 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 17.8%
SWELL/CONSOLIDATION {%) 5.0%
SWELL CONSOLIDATION
o1 APPLIED PRESSURE (KSF) ; 0 .
— - - SUA)
\ 4%
- 3%
i 2% .
SWELL OUE TO WETNTING §
UNPDER JONSTANT LOAD =
| NG
Ny =
>
A - : 0% %
. W)
1% W
[
=
Q
2% ©
-3%
4%
L 5%
N\ ( (0B NO: )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 48104
e CRING. INC. DRAWN DATE CHECKED DATE 6 o
SLICHIRE o o sor-ss9 : : : : J ,
JL . N 2,/!3/01,/ | » Cp(ﬂj




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-§ AT DEPTH 10 JOB NO. 98104

DESCRIPTION CL  SOILTYPE 4 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 124 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.1%

SWELL/CONSOLIDATION (%) 2.8%

0.1

APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10

4%

3%

2%

SWHLEL DUE TO W
UNDER C)NSTE—‘;N‘I

-
ET mge \"\

LOA]

- 0%

1%

-2%

- -3%

-4%

COMPRESSION/EXPANSION (%)

[ N\ ( N B N0 )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 48104
ENSINEERING, INC. DRAWN: DATE: CHECKED: ATE: oo
| COLORADD SPRINGS, CI. 88507 719 531-3399 J | " I ' 2v ' ’5/0# J L C ___b‘? )




r N
CONSOLIDATION TEST RESULTS
A v TB-10 EPTH 10" JOBNO, 98104
DESCRIPTION CL  SOIL TYPE 4 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 114 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 17.7%
SWELL/CONSOLIDATION (%) 2.1%
SWELL CONSOLIDATION
o1 APPLIED PRESSURE (KSF) 10 .
4%
3%
- . 2%
g
) 1% 3
SWELL DUE TO WETTOING g
UNDER CONSTANT | LGAD, n<-
bod
e ~\\ 0% g
! ]
N @
—— - g | | 1% E
=
o
o
2%
I T
4%
— ~ 7 [ JOB NO: )
SWELL CONSQOLIDATION
ENTECH 16
e CRING. INC. DRAWN DATE CHECKED DATE o s
EI‘SED%‘;“D;DS.P]&?'“E,E . BT (719) 531-5599 : : . : !
A J ' [é;i&lﬂ ZIBAL)J Lc’ ‘98 y




CONSOLIDATION TEST RESULTS

SAMPLE FROM:
DESCRIPTION

CL

NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

TB-12 AT DEPTH
SOIL TYPE 4

10

113

15.2%
L7%

JOB NO.
CLIENT

98104

NORWOOD DEVELOPMENT

PROJECT CROSS CREEK @ MESA RIDGE

0.1

APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10 -

4%

3%

=t 2%

1%

e
=
o
SWELL AUE TO WETTING %’
UNDER JdONSTANT LOAD \ g.(
e 0% 4
— ~N 3
..-""w-. ! \ 7]
S, 49
=
(o]
(&3
2%
3%
4%
N\ N 0B NO. )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 1104
ENSINEERING. INC. DRAWN DATE CHECKED DATE o o2
gﬁﬂ%h%ugpg;gg. c0. BOSg7 €719 531-3399 l : : - ; -
y ) M 2/!3/691 \ c bq _J




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-17 AT DEPTH 10’ JOB NO. 98104
DESCRIPTION CL. SOILTYPE 4 . CLIENT  NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 115 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 15.3%
SWELL/CONSOLIDATION (%} 3.3%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) | 4 0 .

Ce ot 4%

4 3%

SWELL BUE TO
UNDBER CONSTANT LOAD

WETTING

~

2%

1%

g
=
\ 14
(2]
=
\ z
o
>
— 2
ey @
- R 1% &
=
<]
Q
-2%
-3%
4%
r— N\ ( N[ BN )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 28104
ENGINEERING, INC. . FIG NO.:
B DRASD SPRINGE, 0. 20907 719> 531-5399 DRAWN: DATE: CHECKED: ATEb c ,7 D
\ J \ . 211309 ) J




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-20 AT DEPTH 10"
DESCRIPTION CL  SOILTYPE 4
NATURAL UNIT DRY WEIGHT (PCF) 118
NATURAL MOISTURE CONTENT
SWELL/CONSOLIBATION (%)

14.8%
1.6%

JOB NO. 98104
CLIENT NORWOOD DEVELOPMENT
PROQJECT CROSS CREEK @ MESA RIDGE

0.1 APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10 -

4%

3%

- . 2%

1%

SWELL BUE TO VEETTI
UNDER CONSTANT TOA

COMPRESSION/EXPANSION (%)

"'_ \ A D%
—
"""'--...,,_.\ \
— S 4N 1%
S
-2%
i 3%
. ~-4%
\ : : ——
- \ (008 NO.: )
SWELL CONSOLIDATION
ENTECH TEST RESULTS A4
e CRING. INC. DRAWN: DATE: CHECKED: ATE: Flo o
COLORADD SPRINGS, CO. 0907 19) 531-5399 ' ' . - o




CONSOLIDATION TEST RESULTS

NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

[SAMPLE FROM: TB-29 AT DEPTH 10 JOBNO. 88104
DESCRIPTION CL SOILTYPE 4 CLIENT
NATURAL UNIT DRY WEIGHT (PCF) 123

10.6%
1.9%

NORWOOD DEVELOPMENT
PROJECT CROSS CREEK @ MESA RIDGE

SWELL CONSOLIDATION

10 -

-
o
=)

04 APPLIED PRESSURE (KSF) ]
R I 173
SWELL DUE |TO [WETTING \
UNDER CONSTANT LOAD
F . . .
iT"'-m-.._ _-.-.....
Iy
.'t \
N

4%

2%

2
B

-1%

2%

-3%

4%

COMPRESSION/EXPANSION (%)

[ Y[ (008 NO: )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 42104
ENGINEERING, INC. FIG NO.:
R E o Bou? 19 531-3599 DRAWN: DATE: CHECKED: DAT c
X ) A > )i Jod | 72




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-30 AT DEPTH 107 JOB NQO. 08104
DESCRIPTION CL SOILTYPE 4 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 120 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.8%
SWELL/CONSOLIDATION (%) 2.7%
SWELL CONSOLIDATION
01 APPLIED PRESSURE (KSF) ] 0 .
- i + 4%
— 3%
i} 2%
-\\ g
. \ . 1 194 s
SQELL DUE TO WETTTNG \\ 2
UNDER CONSTANT 1,0AD &
NG &
p— . . N 0% 4
t Ny 4%
=
o
(&)
N VS
L - 3%
- 4%
Ve N~ 0B NO.
SWELL CONSOLIDATION
ENTECH TEST RESULTS A2404
ENGINEERING. INC. DRAWN DATE CHECKED DATE o Yo
ggl.sug;mpﬁa\ﬁfsz, C0. BT (719 531-5399 : : " . : c_.:‘
\ ' LJ’G’ 2/izley )L e y




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-36 AT DEPTH 10’ JOB NO. 98104
DESCRIPTION CL SOIL TYPE 4 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 116 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 13.9%
SWELL/CONSOLIDATION (%) 0.3%
SWELL CONSOLIDATION
o1 APPLIED PRESSURE (KSF) , 0 .
- 4%
— 3%
2%
£
| 1% 5
&
=
SWELT, DUE TO WETTING P
- _ _UNDER CONSTANT LOAD oo
=
N —— o
T T :
\ 1% %
\ - =15
S 5
\\ o
|
2%
; 3%
L L 4y
™ . —_— e
r— \ /[ ) JOB NO.: )
SWELL CONSCLIDATION
ENTECH TEST RESULTS C?Bloq
o e ERING. INC. DRAWN DATE CHECKED DATE oo
?gsl-ﬂ%lignéplg:l‘ég CD. 8097 719> 531-539% . : ? 2 : " : - .
L )1 G |2/1s/d )\ -1




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-37 AT DEPTH &' JOB NO. 98104
DESCRIPTION CL SOIL TYPE 4 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 114 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 16.2%
SWELL/CONSOLIDATION {%) 2.1%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) i 10 .
- -- 4%
- 3%
2%
g
L S 1% &
SWELL | DUE| TQ WETTING \ %
UNDER | CONSTANT | LOAD \ &
A - 0% 4
— N g
. A% ‘:’EE
\ 8
- - 2%
-3%
- 4%
L - - a— > T
o N [ JOB NO.: )
SWELL CONSQOLIDATION
ENTECH 1Bl
ENSINEERING, INC. DRAWN DATE CHECKED DATE o o
?ﬁfuiligmspﬁrggg ca. 80907 749 531-5399 . . : : J
_ ) l - I (2012009 J\_L 75




CONSOLIDATION TEST RESULTS

SAMPLE FROM:
DESCRIPTION CL
NATURAL UNIT DRY WEIGHT (PCF) 117
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

TB-38 AT DEPTH 15
SOILTYPE 4

16.9%
3.8%

JOB NO.
CLIENT

98104
NORWOOD DEVELOPMENT

PROJECT CROSS CREEK @ MESA RIDGE

0.1

SWELL CONSOLIDATION

APPLIED PRESSURE (KSF)

10 -

4%

SWELL DDE 10 WET[ING
UNBER CONSYANT LDAD

3%

2%

~

i%

N 0%

- 1%

2%

| 3%

-4%

COMPRESSION/EXPANSION (%)}

COLORABD SPRINGS. CD. BO907 119 531-559%

DRAWN:

21z /Y

\. — —
o d ) JOB MO )
SWELL CONSOLIDATION
ENTECH TEST RESULTS 48104
ENGINEERING, INC. FIG NO.:
505 ELKTON DRIVE DATE: CHECKED- DATE:

L1l




CONSOLIDATION TEST RESULTS

SAMPLE FROM:
DESCRIPTION
NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

TB-41 AT DEPTH

CL  SOILTYPE

112
18.7%
7.1%

JOB NO.
CLIENT

898104

NORWOQOD DEVELOPMENT

PROJECT CROSS CREEK @ MESA RIDGE

0.1

SWELL CONSOLIDATION

10 -
7%

6%

5%

| 4%

w
ES

2%

1%

APPLIED PRESSURE (KSF)
. N\
SWHLL DYE TO WETTING \
UNDER CONSTANT LOAD '
&_ . —
—_— ]
"'h-.,--..-
'I\\

- 0%

-1%

—i L e

COMPRESSION/EXPANSION (%)

e — — ——
a2 N N ( Jos NO:
SWELL CONSOLIDATION
ENTECH TEST RESULTS aBiy
E NGINEERING, INC. TS — D = FIG NO.:
cﬂ?uﬁhﬁ%%%g 0. 80507 (719) 51-5599 - : . : '
A\ J \_ ' f&ﬁ 2/’!?'-' OQ_J LC—_I_[




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-42 AT DEPTH 10 JOB NO. 98104
DESCRIPTION CL SOILTYPE 4 CLIENT NORWQOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 116 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 16.5%
SWELL/CONSOLIDATION (%) 4,2%
SWELL CONSOLIDATION
0.4 APPLIED PRESSURE (KSF) 10 -
4%
— \ 3%
2%
SWELL DUE |TO |[WETTING =
UNDER CONYTANT LOAD \ =
\\ 1%, 5
2]
=
\ %
=
e : \i 0% %
e — Q
Mo 0
S~ &
— Pl 1% o
=
o
o
2%
3%
. -4%
N 7 [ J0B NO.: )
SWELL CONSCLIDATION
ENTECH e
ENGINEERING. INC. DRAWN DATE CHECKED DAL 6 O
?"u?uik‘ﬁ'u"én'ﬁé‘é%, . 80507 719 531-5599 . . : : J
J féw. 2/rx/y J\ T8




CONSOLIDATION TEST RESULTS

-1%

SAMPLE FROM: TB-43 AT DEPTH &' JOB ND. 98104
DESCRIPTION CL SOILTYPE 4 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 117 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 13.5%
SWELL/CONSOLIDATION (%) 4.9%
SWELL CONSOLIDATION
0.1 APPLIED PRESSURE (KSF) 10
- 4%
- 3%
I 2%
SWELL OUE TO WETTING .
UNDER qONSTANT 1oAD =
N -t 1% g
\ 7]
=z
&
bod
e = 0% %
——— g
"“'--...____. w
e \- &
x
=
O
O

2%

-3%

-4%

- Lt .J
\ ([ (0B MO )
SWELL CONSOLIDATION
ENTECH TEST RESULTS Aarod
R CRING. INC. DRAWN DATE " CHECKED DATE o No:
S05 ELKTON V| ' : : :
COLORABD SPRINGS, CO. BUSO7 719) 531 Jl ' F g [ H > /‘ =z, /01, / | c ._7 q' )




CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-46 AT DEPTH 13 JOB NO. 98104

DESCRIPTION CL.  SOILTYPE 4 . CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 119 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 16.0%

SWELL/CONSOLIDATICN (%) 3.4%
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CONSOLIDATION TEST RESULTS
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SAMPLE FROM: TB-48 AT DEPTH & JOBNO. 98104
DESCRIPTION CL SOILTYPE 4 CLIENT NORWOOQOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 118 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 11.4%
SWELL/CONSCLIDATION (%) .6%
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CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-30 Al DEPTH 10 JOB NO. 98104
DESCRIPTION CL SOIL TYPE 4 CLIENT NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF) 119 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 13.9%
SWELL/CONSOLIDATION (%) 1.3%
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CONSOLIDATION TEST RESULTS

SAMPLE FROM: TB-11 AT DEPTH 15 JOB NO. 98104
DESCRIPTION CL SCILTYPE 5 CLIENT  NORWOOD DEVELOPMENT
NATURAL UNIT DRY WEIGHT (PCF} 123 PROJECT CROSS CREEK @ MESA RIDGE
NATURAL MOISTURE CONTENT 10.2%
SWELL/CONSOLIDATION (%) 2.8%
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