TAR.

Mareh 2, 2005

EARTH ENGINEERING

3030 South College Avenue, 2™ Floor
Fort Collins, Colorado

Attn: Mr. Stan Everitt, Executive Vice President

Re:  City of Fort Collins Staff Review Comments
Sub-Drain/Under-Drain Systems
7224 South Lemay Avenne
Fort Collins, Colorado
BEC Project No. 1032177

Mr. Everitt:

Our geotechnical subsurface exploration report for the above referenced project dated
October 31, 2003 was submitted to Mr. Dave Brown at KEM Homes in November of
2003, We have recently received various City of Fort Collins Staff Review Comments
concerning a sub-drain  or under-drain system for the develdpment. Cur
recoramendations with regard o an under-drain or sub-drain system are provided with
this letter. ’

As a part of our subsurface exploration on this property, five (5) soil borings were
extended to depths of approximately 15 feet below current site grades. Those borings
generally encountered sandy lean clay overlying weathered claystone/siltstone bedrock.
Ground water was observed in only one boring, at a depih of approximately 14 feet below
present ground surface. As indicated in that report, we believe significant fluctuations in
those ground water levels would be required to impact any of the site construction.

In ovr subsection on “Below Grade Areas,” beginning on page 8 of our report, we
suggested that perimeter drain systems should be anticipated for below grade areas for
site siructures to reduce the potential for development of hydrostatic loads on the below
grade walls and/or infiltration of surface water i.e. rain, lawn watering, and/or snow melt,
into below grade areas, Although we suggested those perimeter drains could be
“daylighted” it would be our expectations the perimeter drains would be more likely
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drain to interior sumps where pumps could be instalied to remove that water if water
accwmulation is observed. [t is common not to install pumps at the time of home
construction unless the accumulation of water is noted in the sump areas. Generally, the

water we are referring to 1s in small quantities and intermittent.

It was not our intent in our October 2004 report to suggest that an area sub-drain would
be neaded for this development and we do not believe this to be the case. We almost
always recommend the instalfation of perimeter drains around the individual units as a
prudent precaution to intercept any potential surface infiltration adjacent to the homes.

We appreciate the opportunity to be of service to you in this project. If you have any
questions concerning this report, or if we can be of further service to you in any other
way, please do not hesitate to contact us.

Very truly vours,

Lester L. i.imton,' P.E.
Principal Engineer

cer Shane Olt - {City of Fort Collins
Troy Jones -~ Mt. Torgerson Architects
Mare Virata  ~ City of Fort Collins
Gieorge Schock — Northern Engineering
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EARTH ENGINEERING
Everitt Companies CONSULTANTS, Ine.

3030 South College Avenue
P.C. Box 2125
Fort Collins, CO 80522

Attre Mr. Stan Everiit

Re:  Subsurface Exploration Report
Street Subgrade Preparation
Lemay Avenue Estates
Fort Collins, Colorado
BEC Project No. 1032177

My, BEverits:

Barth Engineering Consultants, Inc. (EEC) personnel have completed the subsurface
exploration you requested for the roadway subgrades for the referenced project. The
purpose of this exploration was to evaluate the in-place subgrade soils and provide
recommendations for preparation of pavement subgrades for the roadways based on
results of the evaluation. Results of the evaluation and our recommendations concerning
preparation of the roadway subgrades are provided with this report.

Lemay Avenue Estates is located on the east side of South Lemay Avenue, south of
Trilby Road and north of Larimer County Road 32 in the Fort Collins urban growth area.
The development will include single family residential with a total of approximately 53
lots on the approximate 50 acre parcel. Small cuts and fill are expected to develop
subgrade elevations for the site pavements.

To develop subsurface information on in-place subgrade soils, EEC personnel advanced
ten (10) soil borings to depths of approximately 15 feet within the anticipated street
Jayout. The boring locations were established in the field by King Surveyors and a
diagram indicating the approximate site layout and boring locations is provided with this
report.

The borings were performed using a truck mounted, CME 43 drill rig equipped with a
hydraulic head employed in drilling and sampling operations, The bore holes were
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advanced using 4 inch nominal diameter continuous flight augers and samples of the
subsurface materials encountered were obtained using split barrel and California barrel
sampling procedures in general accordance with ASTM specifications D-1586 and with
thin walled tube sampling procedures in general accordance with ASTM specification [)-
1587.

In the split barrel and California barrel sampling procedures, standard sampling spoons
are driven into the ground by means of a 140-pound hammer falling a distance of 30
inches. The number of blows required to advance the samplers is recorded and is used to
estimate the in-situ relative density of cohesionless materials and, to a lesser degree of
accuracy, the consistency of cohesive soils. In the thin walled tube sampling procedure, a
thin walled seamless steel tube with a sharpened cutting edge is pushed into the soil by
means of hydraulic pressure. In the California barrel and thin walled tube procedures,
relatively undisturbed samples are obtained from the subgrade soils. All samples
obtained in the field were sealed and returned to the laboratory for further examination,
classification and testing. |

Moistare content tests were completed on each of the recovered samples. In addition, the
quantity and plasticity of the fines in the subgrade soils was evaluated using washed sieve
analysis and Atterberg limits tests. Swell/consolidation tests were completed on selected
samples to evaluate the tendency of the subgrade soils to change volume with variation in
moisture content. Results of the outlined tests are indicated on the test boring logs and
suminary sheets.

As a part of the testing program, all samples were examined in the laboratory by an
engineer and classified in accordance with the attached General Notes and the Unified
Soil Classification System based on the soil's texture and plasticity. The estimated group
symbol for the Unified Soil Classification System is indicated on the boring logs and a
brief description of that classification system is included with this report,

Based on results of the field borings and laboratory testing, subsurface conditions can be
generalized as follows. Three to six inches of vegetation and/or topsoil was encountered
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at the surface at the boring locations. The topsoil/vegetation was underlain by brown and
light brown lean clay with varying amounts of silt and sand. The cohesive soils were
moderately plastic and showed low to moderate swell potential with increases in moisture
content at current moisture and density conditions, Swell tests completed on remolded
test samples indicated low potential for swell with increase in moisture content when the

soils are compacted near standard Proctor optimum moisture content.

The subgrade soils were underlain by claystone bedrock. The bedrock was encountered
at depths ranging from approximately 7% to 10%% feet below present site grades and was
encoumtered in nine (9) of the ten (10) completed borings. Bedrock was not observed in
boring B-8.  The claystone bedrock shows moderate to high plasticity and higher
potential to swell with increase in moisture content at custent moisture and density
conditions. The claystone bedrock extended to the bottom of the borings at depths of
approximately 15 feet below present site grades.

The stratification boundaries indicated on the boring logs represent the approximate
location of changes in soil and rock types; in-situ, the transition of materials may be
gradual and indistinct. Classification of the bedrock was based on visual and tactual
obsexvation of disturbed samples and auger cuttings. Coring and/or petrographic analysis
may reveal other rock types.

Observations made while drilling and after completion of borings detect the presence and
deptk: to hydrostatic groundwater. No free water was observed in the test borings eithes
during or immediately after completion. Long term observations in cased holes which
are sealed from the influence of surface water would be required to more accurately
evaluate groundwater conditions.

Zones of perched and/or trapped water can be encountered in the subgrade soils at times
throughout the year. The locations and amounts of perched water can also vary over time
depending on hydrologic conditions and other conditions not apparent at the time of this
report. Perched groundwater is commonly encountered in subgrade soils overlying less
permeable bedrock.
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ANALYSIS AND RECOMMENDATIONS

The over burden soils at the site are slightly to moderately plastic and show low to
moderate swell potenttal at current moisture and density conditions, Swells ranging from
3.1 to 5.2 percent were determined for the subgrade soils with a confining pressure of 150
psf. When remolded near standard Proctor optimum moisture content, the subgrade soils
show low swell potential. The underlying claystone bedrock shows higher plasticity and
higher swell potential than the near surface sandy lean clay soils.

With small grade changes expected to develop final site grades, we expect the site
pavements would be supported on the lean clay over burden soils. To help mitigate the
swell potential of those soils, we suggest the top two (2) feet of the subgrade soils be
moisture conditioned and re-compacted. Those soils should be adjusted moisture content
to be within 2% of standard Proctor optimum moisture and compacted to be at least
95% of standard Proctor maximum dry density. Reconditioning the top 2 feet of
subgrade will, by necessity, need to be accomplished as 2 or 3 lifts, depending on the
compaction equipment used.

We also recommend stabilization of the top 12 inches of subgrade utilizing Class C fly
ash. The stabilization procedure would involve blending 12% Class C fly ash, based on
dry unit weights, with the subgrade soils and re-compacting those soils to at least 95% of
standard Proctor maximum dry density to develop a stable, high strength subgrade.

It is our opinion a composite pavement section could be constructed directly on the fly
ash stabilized subgrade. With the stabilized section, we expect the City of Fort Collins
minimum overlying pavement section could be used for the roadways. That section
includes 4 inches of hot bituminous pavernent on 6 inches of aggregate base course.

Care will be needed during installation of underground utilities to avoid pulling the
claystone bedrock up into the near surface pavement subgrades. If the claystone bedrock
will be utilized to backfill portions of the trench, the claystone should be maintained
toward the bottom of the trench and not intermingled with the near surface sandy clays.
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Backfill materials in the utility trenches should be placed in foose lifts not to exceed 9
inches thick, adjusted in moisture content as recommended for reconditioned subgrade
materials beneath the pavements and compacted to at least 95% of the materials
maximurn dry density as determined in accordance with the standard Proctor procedure.

Positive drainage should be developed across and away from the pavement to avoid
wefting the pavement subgrades. Subgrades allowed to become wetied subsequent to
construction can result in premature failure of the pavements.

The analysis and preliminary recommendations presented in this report are based upon
the clata obtained from the soil borings performed at the indicated locations and from any
other information discussed in this report. This report does not reflect any variations
which may occur between borings or across the site. The nature and extent of such
variations may not become evident until construction. If variations appear evident, it will
be necessary to re-evaluate the recommendations of this report.

It is recommended that the geotechnical engineer be retained to review the plans and
specifications so that comments can be made regarding the interpretation and
implementation of our geotechnical recommendations in the design and specifications. It
is further recommended that the geotechnical engineer be retained for testing and
observations during earthwork and roadway construction phases to help determine that
the design requirements are fulfilled.

This report has been prepared for the exclusive use of Everitt Companies for specific
application to the project discussed and has been prepared in accordance with generally
accepted geotechnical engineering practices. No warranty, express or impHed, is made.
In the event that any changes in the nature, design or location of the project as outlined in
this report are planned, the conclusions and recommendations contained in this report
shall not be considered valid unless the changes are reviewed and the conclusions of this
report moditfied or verified in writing by the geotechnical engineer.
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We appreciate the opportunity to be of service to you on this project. If you have any
other gquestions concerning this report, or iff we can be of further service to vou in any
other way, please do not hesitate to contact us.

Very traly yours,
Earth Engineering Consaltants, Inc.

Lester L. Litton, P.E.
Principal Engineer

LiL/egw

oot Rick Richter — City of Fort Collins (4 copies)








































































