CTLITHOMPSON

August 9, 2018

Corman Leigh, Inc.
32823 Temecula Parkway
Temecula, California 92592

Attention: Mr. John Boggs

Subiject: Preliminary Geotechnical Investigation
Ellicott Town Center, Filing No. 1
Highway 94 and Log Road
Ellicott, Colorado
CTL|T Project No. CS18969-115

Corman Leigh has requested an update letter regarding the validity of our rec-
ommendations discussed in our previously published report (CTL|T Project No.
CS16091-115), dated July 13, 2006. The proposed Ellicott Town Center (Filing No. 1)
development consists of approximately 90 acres of mostly vacant land located one-half
mile west of the intersection of Colorado State Highway 94 and Log Road. The devel-
opment is to include single-family residences and be constructed in multiple phases.
Preliminary plans show 91 single family lots are planned within Filing No. 1. Currently,
water lines are present at the site. Sewer lines are reportedly installed. No other utilities
were observed to be present at the site.

Based on our recent field observations of the site and our review of the previ-
ously published report, we believe the existing report and the recommendations con-
tained in the report remain valid for development of this site. Based on review of the
previous report, aerial photographs, and our field observations we did not observe sig-
nificant changes on the site. We did not observe significant obvious changes to site
grading or the presence of significant fills placed at the site. No new development ap-
pears to have taken place on the property. Based on aerial photographs, existing struc-
tures appeared to be present around the time of the report published date. Our recom-
mendations do not apply to areas outside of the portion of the site represented by our
preliminary investigation. Additional geotechnical investigations should be completed
for proposed development of additional areas on the property not previously covered by
our previous study.

The report discusses seismic site classification for the proposed development
and mentions the 2003 International Residential Code. Based on current building codes
and materials encountered in our exploratory borings, the site continues to qualify as
Seismic Site Classification C.

We recommend future investigations be performed by CTL Thompson, Inc for
the following: Site include a site-specific design level Soils and Foundation Investigation
to provide criteria for foundations and floor systems for the proposed residential build-
ings; Subgrade investigations should be completed following the completion of grading
at the site; and, we should perform construction testing and observation during site de-
velopment and the construction of new residential buildings.
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If we can be of further service in discussing the contents of this letter or the pro-
ject from a geotechnical or construction materials point-of-view, please call.

Very truly yours,

CTL | THOMPSON, INC. Reviewed by:

AL,

Patrick Foley, EIT
Staff Engineer

PF:TAM
Via Email: jboggs@cormanleigh.com
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SCOPE

This report presents the results of our Preliminary Geotechnical Investigation for
Ellicott Town Center in El Paso County, Colorado. The purpose of our investigation was
to evaluate subsurface conditions to assist in planning and development of the site.

This report summarizes our opinions regarding the influence of subsurface
conditions on site development and their potential impact on construction of residential
dwellings. The conclusions and recommendations in this report are based on conditions
found in exploratory borings, results of laboratory testing, and our experience. We
believe this investigation was performed in general accordance with our proposal dated
April 3, 2006 (Proposal No. CS-06-0275).

The conclusions and recommendations contained in this report were prepared for
the subject development as described in this report. Changes in the proposed use of the
property may influence our recommendations and conclusions. We should be contacted
if changes are made to evaluate the applicability of our recommendations and

conclusions.

The following section summarizes the report. More detailed descriptions of our

interpretations, conclusions, and recommendations are presented in the report.

SUMMARY

1. We found no geotechnical or geologic conditions that we believe preclude
development of this site for construction of a residential subdivision.

2. Subsurface conditions encountered in our exploratory borings generally
consisted of slightly silty to clayey sand. Bedrock was not encountered. Samples
tested exhibited low measured swell or compression.

3. We believe site grading and utility installation can be accomplished with
conventional, heavy-duty earthmoving equipment.

4. Based on the results of our investigation, we expect natural slightly silty to clayey
sand will be present near foundation elevations . Spread footing foundations will
likely be appropriate. We expect the detached single-family structures will be
constructed with full or partial basements. We expect low swell materials will be
present at basement level.
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5. The sands and granular fill should provide comparatively good support
characteristics for pavements. Where at least 2 feet of sand subgrade is present,
full-depth asphalt sections on the order of 4 to 5 inches will likely be appropriate
for residential streets. Thicker sections will be appropriate for higher traffic
roadway classifications. A subgrade investigation and pavement design should
be conducted after overlot grading is complete.

6. Surface drainage will impact performance of foundations, slabs-on-grade, and
pavements. Surface drainage should be designed to provide rapid removal of
surface runoff away from structures and off of pavements.

SITE CONDITIONS

The site is located south of Ellicott Highway and about 2 mile west of Log Road
in eastern El Paso County, Colorado. Phase 1 includes about 80 acres of residential
construction and a channel and detention pond. The majority of the site is currently
undeveloped and used for livestock grazing. A storage facility is located near the east
portion of the property with frontage on Ellicott Highway. A steel water storage tank is
also located along Ellicott Highway. Several underground water and sewer lines have
previously been installed on the property. We are not aware of compaction test results
available to document the compaction of the trench backfill.

Topography on the site is gently rolling hills, with grades on the order of about 3
to 5 percent. A moderate growth of native grasses cover the site. Figure 1 shows the
size, shape, topography, and vicinity of the site.

PROPOSED DEVELOPMENT

We understand the site will be developed for residential construction. Plans
prepared by JPS Engineering indicate a total of 245 residential lots. A channel and
detention basin will be constructed to the south of the residences. We anticipate the
proposed residences will be wood-frame, one or two-story structures with attached
garages and basements. Foundation loads are expected to vary between 1,000 and 3,000
pounds per lineal foot of foundation wall. Interior column loads are expected to be

20,000 pounds or less.
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The plan provided to us at commencement of our investigation depicted the
detention pond farther south than currently planned. Two borings drilled for the

detention pond are now outside the area of the currently planned development.

Grading plans provided indicate cuts and fills of less than 10 feet will be required
to achieve final grades. The plans indicate a total of about 95,000 cubic yards of earth

will be placed during grading.

SITE GEOLOGY

The site lies within the High Plains topographic region adjacent to the Front
Range topographic region. Published geologic mapping indicates the site is underlain by
eolian sands. The geologic materials are described in greater detail below. Logs of the

exploratory borings from our investigation are presented in Appendix A.

Eolian Sand

Areas mapped as eolian sand generally consist of fine to coarse sand and silty to
clayey sand. The eolian sands were deposited by wind, and may exhibit land forms of

well-defined dunes.

SUBSURFACE CONDITIONS

Subsurface conditions at the site were investigated by drilling fourteen
exploratory borings at the approximate locations shown on Fig. 1. Graphical logs of the
subsurface conditions found in the borings, results of laboratory tests, and field

penetration resistance test results are presented in Appendix A.

The exploratory borings were drilled to depths of 20 to 30 feet using a 4-inch
diameter, continuous flight auger and truck-mounted drill rig. Our field representative
supetrvised drilling, logged the conditions encountered, and obtained samples. Samples
were returned to our laboratory where they were visually classified and laboratory tests
were assigned. Laboratory testing included moisture content, dry density, swell-
consolidation testing, gradation analyses, and water-soluble sulfate content. The results
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of swell-consolidation tests and gradation analyses are presented graphically in
Appendix B. Laboratory test resuits are shown on the Summary Logs of Exploratory
Borings in Appendix A and are also summarized on Table B-l in Appendix B.

Subsurface conditions encountered in the exploratory borings generally
consisted of natural slightly silty to clayey sand and minor amounts of sandy clay.
Bedrock was not encountered within the depths explored. The following paragraphs

discuss the subsurface conditions in more detail.
Sand

Natural slightly silty to silty or clayey sand was encountered in all fourteen
borings extending from the existing ground surface to depths of up to 30 feet. The sands
were medium dense to very dense according to field penetration resistance testing.
Samples of the sand tested generally exhibited compression or low measured swell
when wetted under an applied pressure of 1,000 psf. Samples of the sand tested
contained 7 to 35 percent silt and clay-size particles (passing the No. 200 sieve).

Clay

Sandy clay was encountered in two borings at the site. The clay was very sandy,
containing 43 percent sand. The clay was stiff according to fleld penetratlon resistance

testing.
Ground Water

Ground water was encountered in borings TH-4 and TH-5, located at the west end
of the site at depths of 27 to 28 feet below the existing ground surface at the time of
drilling. The borings were backfilled the day of drilling due to cattie on the property.
Subsequent measurement of groundwater levels was not possible. Based on the depths,
we do not anticipate groundwater will be encountered within excavations for
construction. Changes in surface drainage and irrigation of landscaping associated with
this development and adjacent developments can result in changes to ground water
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levels. Seasonal fluctuations from runoff and precipitation may also result in changes in

ground water levels.
SITE DEVELOPMENT CONSIDERATIONS

We did not identify geotechnical conditions we believe will preclude development
of the site as planned. The presence of backfill in existing utility trenches on the site with
no compaction documentation will need to be considered. Regional geologic conditions
that may affect the site include seismicity and the potential for developing radon gas. We
belleve these conditions can be mitigated with engineering design and construction
methods commonly employed in this area. These conditions are discussed in greater

detail in the following sections.

Existing Utility Trench Backfill

Underground water and sewer lines are located in several areas of the site. A
water line runs in an east-west direction across the central portion of the Phase 1 area.
Existing water and sewer lines installed by a previous developer are present in the
eastern portion of Phase 1. To our knowledge, compaction test records are notavailable
for placement of the backfill. Where structures and/or roadways are planned over the in-
place backfill, the backfill should be removed and recompacted in accordance with the
recommendations presented in the later sections of this report. If compaction test
records are located, they should be provided for our review.

Site Grading

Based on review of site grading plans, we expect cuts and fills less than 10 feet
will be required to achieve final grades. We believe grading can be accomplished using

conventional construction techniques and heavy-duty equipment.

We recommend grading plans consider cut and fill slopes no steeper than 3:1
(horizontal to vertical). These slope ratios should be applicable to soil materials where
cuts and fills are less than 10 feet in height. These ratios consider that no seepage of
ground water occurs.
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Prior to grading, all debris and any undocumented existing fill should be removed
to expose natural soils. Where roads or structures are planned in areas where existing
utility trench backfill is present, the backfill should be removed and replaced as
compacted fill. Deleterious debris such as wood or other organic materials should be
disposed of off site. Vegetation and organic topsoil should be removed from the ground
surface of areas to be filled. We anticipate most stripping will require about 4 to 6-inch
cuts or less. Soft or loose soils, if encountered, should be stabilized or removed to firm
material prior to placement of fill. Organic soils should be wasted in landscape areas. If
insufficient landscape areas are planned, topsoil can be mixed with clean fill soils at a
ratio of 15:1 (fill:topsoil) and placed below pavements.

The ground surface in areas to be filled should be scarified, moisture conditioned,
and compacted. Granular fill should be moisture conditioned to within 2 percent of
optimum and compacted to at least 92 percent of maximum modified Proctor dry density
(ASTM D 1557). Clay fill, if itis present, should be moisture conditioned from optimumto
4 percent above optimum and compacted to at least 95 percent of maximum standard
Proctor dry density (ASTM D 698). The properties of the fill will affect the performance of
foundations, slabs-on-grade, and pavements. Even properly compacted fills are likely to
settle about 1 percent of the fill thickness. Placement and compaction of fill should be
observed and tested during construction. Guideline Site Grading Specifications are

presented in Appendix C.

Utility Construction

The overburden soils found in our borings should not present unusually difficult
conditions for utility excavations. We believe the materials can be excavated with either
heavy-duty trenchers or large trackhoes. Stabilization of the base of excavations may be

required where loose soft soils or sands are encountered.

Excavations for utilities should be braced or sloped to maintain stability and meet
applicable local, state, and federal safety regulations. Based on the Occupational Safety
and Health Administration (OSHA) Standards, we believe most of the soil on this site
classify as Type C soils. Type C soils require maximum slope inclination of 1.5:1
{horizontal to vertical). Where ground water seepage occurs, flatter slopes will likely be
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Prior to grading, all debris and any undocumented existing fill should be removed
to expose natural soils. Where roads or structures are planned in areas where existing
utility trench backfill is present, the backfill should be removed and replaced as
compacted fill. Deleterious debrls such as wood or other organic materials shouid be
disposed of off site. Vegetation and organic topsoil should be removed from the ground
surface of areas to be filled. We anticipate most stripping will require about 4 to 6-inch
cuts or less. Soft or loose soils, if encountered, should be stabilized or removed to firm
material prior to placement of fill. Organic soils should be wasted in landscape areas. If
insufficient landscape areas are planned, topsoil can be mixed with clean fill soils ata

ratio of 15:1 (fill:topsoil) and placed below pavements.

The ground surface in areas to be filled should be scarified, moisture conditioned,
and compacted. Granular fill should be moisture conditioned to within 2 percent of
optimum and compacted to at least 92 percent of maximum modified Proctor dry density
(ASTM D 1557). Clay fill, if itis present, should be moisture conditioned from optimum to
4 percent above optimum and compacted to at least 95 percent of maximum standard
Proctor dry density (ASTM D 698). The properties of the fill will affect the performance of
foundations, slabs-on-grade, and pavements. Even properly compacted fills are likely to
settle about 1 percent of the fill thickness. Placement and compaction of fill should be
observed and tested during construction. Guideline Site Grading Specifications are

presented in Appendix C.

Utility Construction

The overburden soils found in our borings should not present unusually difficuit
conditions for utility excavations. We believe the materials can be excavated with either
heavy-duty trenchers or large trackhoes. Stabilization of the base of excavations may be

required where loose soft soils or sands are encountered.

Excavations for utilities should be braced or sloped to maintain stability and meet
applicable local, state, and federal safety regulations. Based on the Occupational Safety
and Health Administration (OSHA) Standards, we believe most of the soil on this site
classify as Type C soils. Type C soils require maximum slope inclination of 1.5:1
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(horizontal to vertical). Where ground water seepage occurs, flatter slopes will likely be

required.

The contractor should identify solls and bedrock encountered in trench
excavations and refer to OSHA standards to determine appropriate slopes. Excavations
deeper than 20 feet should be designed by a Professional Engineer.

Water and sewer lines are usually constructed beneath paved roads. Compaction
of trench backfill will have a significant effect on the life and serviceability of pavements.
We recommend trench backfill consisting of granular soils be placed in thin, loose lifts,
moisture conditioned to within 2 percent of optimum and compacted to at least 92
percent of maximum modified Proctor dry density (ASTM D 1557). Clay fill, if it is present,
should be moisture conditioned to within 2 percent of optimum and compacted to at
least 95 percent of maximum standard Proctor dry density (ASTM D 698). Personnel of
our firm should periodically observe placement and test the density of trench backfill.

Underdrain

Ground water levels will likely rise with development and associated landscape
irrigation. The use of underdrain systems incorporated with design of sanitary sewer
systems and sewer collection systems can provide a positive gravity outfall for
residence foundation drains. This can eliminate the need for sump pits in the residences.
Details for underdrain designs are shown on Figs. 2 and 3.

For a passive underdrain, the drainpipe should consist of smooth, solid rigid PVC
pipe placed at a minimum slope of 0.5 percent. An active underdrain with smooth,
perforated or slotted, rigid PVC pipe shouid be placed for aminimum distance of 10 feet
upstream and downstream of the manholes. Concrete check dams should be
constructed at the manhole locatlons to force water flowing through pipe bedding into

the underdrain.

If wet conditions or free water are encountered in the sanitary sewer trench, we
recommend an active underdrain system with perforated or slotted pipe for these areas.
A positive cutoff column (concrete) should be constructed around the sewer pipe and
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underdrain pipe immediately downstream of the point the underdrain pipe exits the
sewer trench or changes from active to passive. Solid pipe should be used down
gradient of this cutoff column to the point of discharge from the pipe. The underdrain
should be maintained at least 2 and preferably 3 feet below foundation elevations for
buildings connected to the underdrain. The underdrain should be designed to discharge
to a gravity outfall. A permanent concrete head wall, vent, and trash rack should be
provided at the underdrain discharge point to reduce risk of the drain becoming plugged
and to facilitate future location of the discharge point. The discharge point should be
above the high water line of any detention/retention ponds and drainage channels, and a
back flow preventer valve should be provided at the end of the discharge pipe.

The underdrain pipe should be designed for anticipated flow. A 4-inch diameter
pipe sloping at 1 percent will generally provide adequate service for 50 to 75 residences,
a 6-inch pipe at 1 percent is usually adequate for 150 residences, an 8-inch pipe up to
300 residences, and a 10-inch pipe, up to about 600 residences. If this underdrain system
is planned to connect to up-gradient systems or is an active system in an area of shallow
ground water, larger pipe diameters will likely be required. Design of the underdrain
system should consider adjacent developments that will connect to this system.

Channel and Detention Pond

A channel and detention pond are planned to the south of the residential
construction. Two borings were drilied roughly within the area of the detention pond.
The soils consist of slightly silty and clayey sand. These soils are expected to be
relatively permeable. A clay or impervious liner may be installed if a reduction in the rate
of infiltration of impounded water into the ground is desired.

Pavements

Based on our understanding of the proposed construction and the findings of our
study, subgrade soils will likely consist of slightly silty and clayey sand. These materials
should provide relatively good subgrade support characteristics. Where at least 2 feet of
sand is present below pavements, we anticipate full-depth asphaltic concrete pavement
sections on the order of 4 to 5 inches will be appropriate for residential streets. Thicker
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sections will be appropriate for higher traffic roadway classifications. A subgrade
investigation and pavement design should be performed after overlot grading is

complete.

Seismicity

This area like most of southern Colorado is subject to a degree of seismic activity.
It is our understanding The Pikes Peak regional Building Department has adopted the
2003 International Residential Code (IRC) for single and two-family dwellings. The site

classifies as Seismic Design Category C according to the IRC.

Radon Mitigation

Passive and active radon mitigation procedures are commonly employed in this
region to effectively reduce the buildup of radon gas. Passive mitigation includes
placement of a gravel layer below basement or crawl space floors that are connected to
the standard foundation drain. A ventilation riser pipe is also connected to the
foundation drainpipe. Active measures that can be taken after building construction
include installing a blower on the ventilation riser pipe, and sealing the joints and cracks
in concrete floors and foundation walls. Many variables influence whether or not high
levels of radon develop. Radon levels are generally higher in below grade areas like
basements. If the occurrence of radon is a concern, we believe buildings should be
tested after they are constructed and “closed in” to get a more accurate determination of

the levels.

RESIDENTIAL CONSTRUCTION CONSIDERATIONS

The property is planned for residential construction. Below are preliminary
opinions regarding foundations, floor systems, basements, and surface drainage for the
anticipated construction. The following discussions are preliminary and are notintended
for design or construction. After grading is complete, design-level investigations should

be performed on a lot-by-lot basis.
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Foundations

Based on data from our exploratory borings, we expect soils with low measured
swell will be present near foundation elevations for this site. Spread footing foundations

will likely be appropriate.

Slab-on-Grade and Basement Floor Construction

Based on our exploratory borings and laboratory test resuits, we believe the lots
will be rated as low swell potential. Structural floor systems (crawl space) should be
anticipated in all non-basement finished living areas. Slab-on-grade floors for unfinished
basement areas will be appropriate for lots rated as low swell potential. Swell potential
should be more thoroughly defined during design-level soils and foundation

investigations after site grading is complete.

Basements

Surface water can penetrate relatively permeable loose backfill soils located
adjacent to residences and collect at the bottom of relatively impermeable excavations
causing wet or moist basement and crawl space conditions. Foundation drains should
be anticipated around all basement areas. We suggest foundation drains be connected
to the sewer underdrain system If constructed. They may also discharge to sumps where
water can be removed by pumping. Basement walls should be designed to withstand
lateral earth pressures. The design pressure should be established during design-ievel

soils investigations.

Surface Drainage

The performance of this development will be influenced by surface drainage.
When developing an overall drainage scheme, consideration should be given to drainage
around each structure. Drainage should be planned such that surface runoff is directed
away from foundations and is not allowed to pond adjacent to or between structures or
over pavements. Minimum slopes of 5 percent should be maintained away from
residences. Roof downspouts and other water collection systems should discharge well
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beyond the structures. Proper control of surface runoff is also important to prevent the
erosion of surface soils. Sheet flow shouid not be directed over unprotected slopes.
Water should not be allowed to pond at the crest of slopes. Permanent overlot slopes
should be seeded or mulched to reduce the potential for erosion. Backfill soils behind
the curb and gutter adjacent to streets and in utility trenches within individual lots
should be compacted. If surface drainage between preliminary development and
construction phases is neglected, performance of pavements, flatwork, and foundations

may be poor.
Concrete

We measured water-soluble sulfate concentrations in three samples from this
site. Measured concentrations were between 0.002 and 0.006 percent. Sulfate
concentrations less than 0.1 percent indicate Class 0 exposure to sulfate attack for
concrete that comes into contact with the subsoils, according to ACI 201.2R-01 as
published in the 2005 ACI Manual of Concrete Practice. For this level of sulfate
concentration, the American Concrete Institute (ACl) indicates Type | cement can be
used for concrete that comes into contact with the subsoils. In our experience,
superficial damage may occur to the exposed surfaces of highly permeable concrete,
even though sulfate levels are relatively low. To control this risk and to resist freeze-thaw
deterioration, the water-to-cementitious material ratio should not exceed 0.50 for
concrete in contact with soils that are likely to stay molst due to surface drainage or high

water tables. Concrete should be air entrained.
RECOMMENDED FUTURE INVESTIGATIONS
We recommend the following future investigations for the site:
1. Site-specific, design-level Soils and Foundation Investigation to provide design
criteria for foundations and floor systems for proposed residential buildings.

2. Subgrade investigation and pavement design after grading.

3. Construction testing and observation during site development and residential
building construction.
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LIMITATIONS

Our borings were spaced to obtain preliminary subsurface information to aid in
planning and development of this site. Variations between the borings should be
anticipated. Personnel of our firm should be present during site grading to observe
grading operations and perform compaction tests on fills. Further site-specific
investigations for design of foundations, slabs-on-grade, and pavements should be
performed after overlot grading has been completed.

We believe this investigation was conducted in a manner consistent with the level
of care and skill ordinarily used by geotechnical engineers practicing in this area at this

time. No warranty, express or implied, is made.

If we can be of further service in discussing the contents of this report or
analyses of the influence of subsurface conditions on the design and construction of the

proposed development, please call.

CTL |THOMPSON, INC.

Debbie A. Carroll, P.G.
Engineering Geologist

Reviewed by:

Michael N. Lemons, P.E.
Associate Engineer

DAC:MNL:slb
{4 copies sent)
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APPENDIX C

GUIDELINE SITE GRADING SPECIFICATIONS
ELLICOTT TOWN CENTER
EL PASO COUNTY, COLORADO
PROJECT NO. C516091-115
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GUIDELINE SITE GRADING SPECIFICATIONS
ELLICOTT TOWN CENTER
EL PASO COUNTY, COLORADO

1. DESCRIPTION

This item shall consist of the excavation, transportation, placement and compaction of
materials from locations indicated on the plans, or staked by the engineer, as necessary to
achieve preliminary pavement and building pad elevations. These specifications shall also
apply to compaction of materials that may be placed outside of the project.

2. GENERAL

The soils engineer shall be the owner's representative. The soils engineer shall approve
fill materials, method of placement, moisture contents and percent compaction, and shall
give written approval of the completed fill.

3. CLEARING JOB SITE

The contractor shall remove all trees, brush and rubbish before excavation or fill
placement is begun. The contractor shall dispose of the cleared material to provide the
owner with a clean, neat appearing job site. Cleared material shall not be placed in areas to
receive fill or where the material will support structures of any kind.

4. SCARIFYING AREA TO BE FILLED

All topsoil and vegetable matter shall be removed from the ground surface upon which fill
is to be placed. The surface shall then be plowed or scarified until the surface is free from
ruts, hummocks or other uneven features that would prevent uniform compaction by the
equipment to be used.

5. PLACEMENT OF FILL ON NATURAL SLOPES

Where natural slopes are steeper than 20 percent in grade and the placement of fill is
required, cut benches shall be provided at the rate of one bench for each 5 feet in height
(minimum of two benches). Benches shall be at least 10 feet in width. The engineer may
require larger bench widths. Fill shall be placed on completed benches as outlined within

this specification.
6. COMPACTING AREA TO BE FILLED

After the foundation for the fill has been cleared and scarified, it shall be disced or bladed
until it is free from large clods, brought to a workable moisture content and compacted to not
less than 95 percent of maximum dry density as determined in accordance with ASTM D 698
for clay soils and 92 percent of maximum dry density as determined in accordance with
ASTM D 1557 for granular soils. Cahesive materials shall be moisture conditioned to within 1
to 4 percent above optimum moisture content. Non-cohesive materials shall be moisture
conditioned to within 2 percent of optimum moisture content.
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7. FILL MATERIALS

Fill soils shall be free from vegetable matter or other deleterious substances and shall not
contain rocks or lumps having a diameter greater than six (6) inches. Fill materials shall be
obtained from cut areas shown on the plans or staked in the field by the engineer or
imported to the site.

8. MOISTURE CONTENT

For fill material classifying as CH, CL, or SC, the fill shall be moisture treated to between 1
and 4 percent above optimum moisture content if it is to be placed within 10 feet of the final
grade. For deep claystone/clay fill (greater than 15 feet below final grade) it shall be moisture
conditioned to within 2 percent of optimum. Non-expansive solils classifying as SM, SW, SP,
GP, GC, and GM shall be moisture treated to within 2 percent of optimum moisture content
as determined from Proctor compaction tests. Sufficient laboratory compaction tests shall be
made to determine the optimum moisture content for the various soils encountered in
borrow areas.

The contractor may be required to add moisture to the excavation materials in the borrow
area if, in the opinion of the soils engineer, it is not possible to obtain uniform moisture
content by adding water on the fill surface. The contractor may be required to rake or disc
the fill soils to provide uniform moisture content throughout the soils.

The application of water to embankment materials shall be made with any type of
watering equipment approved by the soils engineer, which will give the desired results.
Waterjets from the spreader shall not be directed at the embankment with such force that fill
materials are washed out.

Should too much water be added to any part of the fill, such that the material is too wetto
permit the desired compaction to be obtained, all work on that section of the fill shall be
delayed until the material has been allowed to dry to the required moisture content. The
contractor will be permitted to rework wet material in an approved manner to hasten its

drying.
9. COMPACTION OF FILL AREAS

Selected fill material shall be placed and mixed In evenly spread layers. After each fill
layer has been placed, it shall be uniformly compacted to not less than the specified
percentage of maximum density. Clay fill placed less than 15 feet below final grade shall be
compacted to at least 95 percent of maximum dry density as determined in accordance with
ASTM D 698. Granular fill placed less than 15 feet below final grade shall be compacted to at
least 92 percent of maximum dry density as determined in accordance with ASTM D 1557. For
deep fill (to be placed 15 feet or deeper below final grade), cohesive materials shall be
compacted to at least 98 percent of standard Proctor maximum dry density (ASTM D 698) and
granular materials shall be compacted to at least 95 percent of modified Proctor maximum
dry density (ASTM D 1557). Deep fills shall be placed within 2 percent of optimum moisture
content. Fill materials shall be placed such that the thickness of loose materials does not
exceed 10 inches and the compacted lift thickness does not exceed 6 Inches.
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Compaction, as specified above, shall be obtained by the use of sheepsfoot rollers,
multiple-wheel pneumatic-tired rollers, or other equipment approved by the soils engineer for
claystone and soils classifying as CL, CH, or SC. Granular fill shall be compacted using
vibratory equipment or other equipment approved by the soils engineer. Compaction shall be
accomplished while the fill material is at the specified moisture content. Compaction of each
layer shall be continuous over the entire area. Compaction equipment shall make sufficient
trips to insure that the required density is obtained.

10. COMPACTION OF SLOPES

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable
equipment. Compaction operations shall be continued until slopes are stable, but not too
dense for planting, and there is no appreciable amount of loose soil on the slopes.
Compaction of slopes may be done progressively in increments of three to five feet (3' to 5')
in height or after the fill is brought to its total height. Permanent fill slopes shall not exceed
3:1 (horizontal to vertical).

11. DENSITY TEST

Field density tests shall be made by the soils engineer at locations and depths of his
choosing. Where sheepsfoot rollers are used, the soil may be disturbed to a depth of several
inches. Density tests shall be taken in compacted material below the disturbed surface.
When density tests indicate the density or moisture content of any layer of fill or portion
thereof is below that required, the particular layer or portion shall be reworked until the
required density or moisture content has been achieved.

12, SEASONAL LIMITS

No fill materlal shall be placed, spread or rolied while it is frozen, thawing, or during
unfavorable weather conditions. When work is interrupted by heavy precipitation, fill
operations shall not be resumed until the soils engineer indicates the moisture content and
density of previously placed materials are as specified.

13. NOTICE REGARDING START OF GRADING

The contractor shall submit notification to the soils engineer and owner advising them of
the start of grading operations at least three days in advance of the starting date. Notification
shall also be submitted at least three days in advance of any resumption dates when grading
operations have been stopped for any reason other than adverse weather conditions.

14. REPORTING OF FIELD DENSITY TESTS

Density tests made by the soils engineer, as specified under Density Tests above, shall
be submitted progressively to the owner. Dry density, moisture content and percent
compaction shall be reported for each test taken.

ACCRETIVE INVESTMENTS
ELLICOTT TOWN CENTER

PROJECT NO. CS16091-115
$:\CS16000-18499\CS16091.000\1 15\2. Reparis\CS16081-115-R1.doe c -3




