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1.0 INTRODUCTION 

As part of continued improvements to infrastructure in Western Colorado, the 
City of Fruita proposes to improve portions of their sanitary sewer system in the vicinity 
of Reed Park.  As part of the design development process, Huddleston-Berry Engineering 
and Testing, LLC (HBET) was retained by the City of Fruita to conduct a geologic 
hazards and geotechnical investigation at the site. 

1.1 Scope 

As discussed above, a geologic hazards and geotechnical investigation was 
conducted for the 2026 Sewer Improvements project in Fruita, Colorado.  The scope of 
the investigation included the following components: 

 Conducting a subsurface investigation to evaluate the subsurface conditions at 
the site. 

 Collecting soil samples and conducting laboratory testing to determine the 
engineering properties of the soils at the site. 

 Providing recommendations for trench excavation and stability. 
 Providing recommendations for bedding and backfill. 
 Evaluating potential geologic hazards at the site. 

 
The investigation and report were completed by a Colorado registered 

professional engineer in accordance with generally accepted geotechnical and geological 
engineering practices.  This report has been prepared for the exclusive use of the City of 
Fruita. 

1.2 Site Location 

The site includes portions of S. Elm Street and S. Maple Street in Fruita.  The 
project location is shown on Figure 1.            

2.0 SUBSURFACE INVESTIGATION 

The subsurface investigation was conducted on January 8, 2026, and consisted of 
six borings.  The locations of the borings are shown on Figure 2.   

 
Typed boring logs are included in Appendix B.  Samples of the native soils were 

collected during Standard Penetration Testing (SPT) and using bulk sampling methods at 
the locations shown on the logs. 
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As shown on the logs, the subsurface conditions in the project were fairly 
consistent.  The borings encountered 3.0 to 6.5-inches of asphalt pavement above 
granular base course to depths of between 1.5 and 2.0 feet.  The pavement section was 
underlain by brown, moist to wet, very soft to stiff lean clay with sand soils.  The clay 
soils extended to the bottoms of most of the borings.  However, In B-1, the clay extended 
to a depth of 13.0 feet and was underlain by brown, moist, loose silty clayey sand soils to 
the bottom of the boring.  Groundwater was encountered in two of the borings at depths 
of between 6.0 and 9.0 feet at the time of the investigation.    

3.0 LABORATORY TESTING 

Selected native soil samples collected from the borings were tested in the 
Huddleston-Berry Engineering and Testing LLC geotechnical laboratory for natural 
moisture content, grain size analysis, Atterberg limits, maximum dry density and 
optimum moisture (Proctor), and California Bearing Ratio (CBR).  The laboratory testing 
results are included in Appendix C. 

 
The laboratory testing results indicate that the native clay soils are slightly plastic.  

These soils are anticipated to consolidate under loading at their existing density.  
However, the CBR results indicate that the clay soils are very slightly expansive when 
compacted and introduced to excess moisture.     

4.0 GEOLOGIC INTERPRETATION 

4.1 Geologic Hazards 

The only geologic hazard identified at the site is the presence of shallow 
groundwater in some of the borings.           

4.2 Geologic Constraints 

In general, the primary geologic constraint to construction at the site is the 
presence of shallow groundwater.  However, soft soil conditions may also impact the 
design and/or construction.      

5.0 RECOMMENDATIONS 

5.1 Excavation 

Excavations in the soils at the site may stand for short periods of time but should 
not be considered to be stable.  The native soils generally classify as Type C soil with 
regard to OSHA’s Construction Standards for Excavations.  In general, for Type C soils, 
the maximum allowable slope in temporary cuts is 1.5H:1V.  However, due to the 
presence of sand lenses, the native soils will tend to slough near the water table.  As a 
result, shoring will likely be required.  In addition, depending on the depth of excavation, 
dewatering may also be required. 
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5.2 Open Trench Construction 

As discussed previously, shallow groundwater was encountered at the site.  As a 
result, dewatering may be required for excavations deeper than approximately 6.0 feet in 
some areas of the site.  In addition, soft soils may exist in the bottoms of the trenches.  It 
may be necessary to utilize geotextile and/or geogrid in conjunction with granular fill 
materials to stabilize the subgrade soils prior to pipe bedding with gravel or ¼-inch minus 
fill.  Typically, stabilization can be achieved using crushed stone, pit-run or other 
granular material in conjunction with geotextile and/or geogrid.  However, HBET should 
be contacted to provide specific recommendations for subgrade stabilization based upon 
the actual conditions in the trenches. 
  

In addition, close to the groundwater, the trench walls will tend to slough.  It will 
likely be necessary to utilize trench boxes to facilitate the construction.   

5.3 Trench Backfill 

In general, the native clay and sand soils are suitable for reuse as trench backfill 
up to the bottom of base course elevation.  Imported backfill should consist of material in 
accordance with CDOT Class 1 structural fill. 

5.4 Corrosion of Steel and Concrete 

Based upon our experience with similar soils in the vicinity of the subject site, the 
native clay soils are anticipated to be slightly to moderately corrosive to steel.  The risk 
of corrosion may be increased where groundwater fluctuations result in periods of 
wetting and drying.  Therefore, it is recommended that corrosion be considered for any 
buried steel structural elements included in the project.   

 
Water soluble sulfates are common to the soils in Western Colorado.  Therefore, 

at a minimum, cement adequate for Sulfate Exposure Class S1 is recommended for 
construction at this site.   

5.5 Engineering Properties of Soil 

HBET recommends the following engineering parameters be utilized for the 
native soils: 

 
Clay 
• φ' = 18°  
• c = 200 psf  
• γ = 110 pcf 

 
Sand 
• φ' = 28°  
• c = 0 psf  
• γ = 110 pcf 
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5.6 Pavements 

The proposed construction will include pavements for trench patching and may 
include full replacement in some areas.  As discussed previously, the pavement subgrade 
materials consist primarily of lean clay soils.  The design California Bearing Ratio (CBR) 
was determined in the laboratory to be approximately 2.5.  This corresponds to a 
Resilient Modulus of 3,750 psi.   

 
  As indicated previously, the existing pavement sections along S. Elm and S. 

Maple were variable.  However, for trench patches, HBET recommends a minimum of 
3.0-inches of asphalt pavement above 18.0-inches of CDOT Class 6 base course.  
Alternatively, patch pavements could be constructed to match the existing pavement 
section at the location of the patch.   

 
Prior to pavement placement, it is recommended that the subgrade soils be 

scarified to a depth of 12-inches; moisture conditioned, and recompacted to a minimum 
of 95% of the standard Proctor maximum dry density, within 0 to -2% of optimum 
moisture content as determined by AASHTO T-99.  New aggregate base course should 
be placed in maximum 9-inch loose lifts, moisture conditioned, and compacted to a 
minimum of 95% of the maximum dry density, at -2% to +3% of optimum moisture 
content as determined by AASHTO T-180.  In addition to density testing, base course 
should be proofrolled to verify subgrade stability. 

 
It is recommended that Hot-Mix Asphaltic (HMA) pavement conform to CDOT 

grading SX or S specifications and consist of an approved 75 gyration Superpave method 
mix design.  HMA pavement should be compacted to between 92% and 96% of the 
maximum theoretical density.  An end point stress of 50 psi should be used.  In addition, 
pavements should conform to local specifications.     

 
The long-term performance of the pavements is dependent on positive drainage 

away from the pavements.  Ditches, culverts, and inlet structures in the vicinity of paved 
areas must be maintained to prevent ponding of water on the pavement. 

6.0 GENERAL 

The recommendations included above are based upon the results of the subsurface 
investigation and on our local experience.  These conclusions and recommendations are 
valid only for the proposed construction. 

 
As discussed previously, the subsurface conditions encountered in the borings 

were fairly consistent.  However, the precise nature and extent of subsurface variability 
may not become evident until construction.  Therefore, HBET should be retained to 
provide materials testing and engineering oversight during ALL phases of the 
construction to ensure conformance with the recommendations herein. 
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Huddleston-Berry Engineering and Testing, LLC is pleased to be of service to 
your project.  Please contact us if you have any questions or comments regarding the 
contents of this report.   

Respectfully Submitted: 
Huddleston-Berry Engineering and Testing, LLC 

Michael A. Berry, P.E. 
Vice President of Engineering 

02/05/26
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ASPHALT: 3"

Granular BASE COURSE

LEAN CLAY with SAND (cl), brown, moist to wet, very soft to stiff

Bottom of hole at 15.0 feet.
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APPENDIX B 
Laboratory Testing Results 
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