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Geotechnical Evaluation Report  

Proposed Lift Station Structure and Receiving Manhole Structure 

Vicinities of Hospital Drive and Hereford Avenue 

Raton, New Mexico 

 

1 INTRODUCTION 

 
1.1 GENERAL 
This report presents the results of Kleinfelder’s Geotechnical Evaluation performed for the 
proposed Lift Station Structure and Receiving Manhole Structure to be constructed in the 
vicinities of Hospital Drive and Hereford Avenue in Raton, New Mexico.  The attached 
Exploration Location Plans and Vicinity Map (Plates A-1 and A-2) show the general locations of 
the planned improvements.  Our investigation was performed for K.S. Berry Engineering, Inc. 
(K.S. Berry) and was authorized by Mr. Scott Berry. 
 
The report includes our recommendations relating to the geotechnical aspects of project design 
and construction.  The conclusions and recommendations stated in this report are based upon 
the subsurface conditions found at the locations of the exploratory borings at the time the 
exploration was performed.  They are subject to the provisions stated in the report sections titled 
Additional Services and Limitations.  Our findings, conclusions, and recommendations should 
not be used for other projects or other sites.  Furthermore, they should not be used if the site 
has been altered, or if a prolonged period has elapsed since the date of the report, without 
Kleinfelder’s prior review to determine if they remain valid. 
 
1.2 PROJECT DESCRIPTION 
Based on the information provided by K.S. Berry at the time of preparation of this report, we 
understand the lift station structure will be a rectangular, reinforced pre-cast concrete box with 
an invert about 27-feet below the adjacent grade.  A maximum of approximately 8-feet of liquid 
will be in the well.  The top of the box will be at ground surface and will have a set of doors or 
manhole covers for access.  No superstructure is planned since the top will be flush-mounted. 
  
The receiving manhole will comprise a set of typical manhole rings with a manhole cover and is 
anticipated to have an invert elevation no more than 8-feet below the adjacent grade. 
  
We understand that net foundation loads will be low, because the dead weight of the well and 
manhole structures will be substantially compensated by the weight of soils excavated for 
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construction.    Appurtenant construction will also include minor grading, and installation of 
underground utilities.  
 

If the type of construction, actual building/equipment loads, or proposed grading plans vary from 

those described above, Kleinfelder should be notified immediately in order to review and revise 

our recommendations, as applicable. 

 

1.3 PURPOSE AND SCOPE 
The purpose of our investigation was to explore and evaluate subsurface conditions at the two 

project sites and provide recommendations relating to the geotechnical aspects of project  our 

field exploration, laboratory tests, and our experience with similar soil and geologic conditions in 

the area. 

 

Kleinfelder’s scope of services included: 

• A visual reconnaissance to observe surface and geologic conditions at the project site  

    and locating the exploratory borings. 

• Notification of the One-Call Center of New Mexico to locate underground utilities near 

    the boring locations. 

• The drilling of one boring within the proposed lift station structure footprint, and one  

    boring within the proposed manhole structure footprint. 

• Laboratory testing of selected samples obtained during the field exploration to evaluate  

    relevant physical, analytical, and engineering properties of the soil. 

• Evaluation and engineering analyses of the field and laboratory data collected to develop 

    our geotechnical conclusions and recommendations for the foundation and floor slab 

    design and construction. 

• Preparation of this report, which includes a description of the proposed project, a  

    description of the surface and subsurface site conditions observed during our  

    investigation, our conclusions and recommendations as to foundation design and 

    construction, other related geotechnical issues, and appendices which summarize our  

    field and laboratory investigations.  
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2 FIELD EXPLORATION AND LABORATORY TESTING 

 
2.1 FIELD EXPLORATION 

Our field exploration program was performed on August 11, 2014 and included drilling two 
exploratory borings as summarized below in Table 1. 
 

Table 1 

Summary of Field Exploration Program 

Boring Designation 
Approximate 

Latitude (WGS84) 

Approximate 

Longitude (WGS84) 
Approximate Depths of 

Exploration (feet, bgs)*  

[feet] 
B-1 (Lift Station) N  36.86657° W  104.44256° 34  

B-2 (Manhole) N  36.87051° W 104.43967° 29½   

*bgs = below ground surface 

 

The approximate boring locations are shown in the attached Exploration Location Plan and 
Vicinity Map plates A-1 and A-2; approximate latitude, longitude and elevation are also 
presented on the boring logs in Appendix B, as estimated by Kleinfelder using a GPS device 
with an accuracy of 5-feet.  The exploratory borings were advanced using a truck-mounted 
CME-55 drill rig equipped with 4-inch outside-diameter, continuous-flight, solid-stem auger.  
Subsurface soil samples were obtained during exploration using a California-type sampler (2.5-
inch I.D./3.0-inch O.D.) driven into the strata with blows from a 140-pound hammer falling 
through a 30-inch drop.  The blows required to drive the sampler in 6-inch increments into the 
strata are recorded on the logs.  These blow counts are an indication of the relative density or 
consistency of the strata. 
 
During drilling, a Kleinfelder geologist observed the soil and bedrock encountered, obtained 
representative soil samples, and logged the subsurface conditions and samples.  Samples were 
placed in plastic bags, labeled, and returned to our laboratory for further examination and 
testing.  
 
Appendix B includes individual boring logs describing the subsurface conditions encountered in 
the borings.  The lines defining boundaries between soil and rock types on the logs are based 
on drill rig behavior and interpolation between samples, and are therefore approximate.  
Transition between soil and rock types may be abrupt or may be gradual. 
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2.2 LABORATORY TESTING 
 
2.2.1 Geotechnical Laboratory Testing 
 

Laboratory tests were performed on selected soil samples to estimate their relative engineering 
properties.  Tests were performed in general accordance with the local practice, ASTM or other 
recognized standards-setting entities and included: 

 Description and Identification of Soils (Visual-Manual Procedure); 
 Sieve Analysis; 
 Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils; 
 Direct Shear;  
 One-Dimensional Swell/Compression Potential; 
 Standard Proctor, and; 
 Natural Density and Moisture Content. 

 
Results of the laboratory tests are included in Appendix C.  Selected test results are also shown 
on the boring logs contained in Appendix B.   
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3 SITE CONDITIONS 

 
3.1 SURFACE 
 

The proposed Lift Station site is located to the south of the intersection of Hospital Drive and 
York Canyon Road, adjacent to an existing fire and emergency vehicle garage. Overall, the site 
slopes gently down to the northeast and is relatively flat. 
   
The proposed Receiving Manhole site is located in the eastbound lane of Hereford Avenue, east 
of the intersection of Hereford Avenue and South 2nd Street.  The site slopes gently up to the 
intersection of Hereford Avenue and South 2nd Street.  Commercial properties and vacant 
parcels were present surrounding the site.  
 
3.2 GEOLOGY 
 

Prior to drilling, site geology was evaluated by reviewing geologic maps including the USGS 
Geologic Map (Pillmore and Scott, 1994), a portion of which is presented below. The mapping 
indicates surficial soils in the general area of the project site consist of Barela Alluvium 
comprised of gravel, cobbles, and boulders with some silt and clay.  The bedrock underlying the 
project site generally is comprised of claystone and shale of the Pierre Shale Formation.  This is 
generally consistent with our subsurface exploration; however, boulders were not encountered 
in either of the borings.  Bedrock was encountered at approximately 23½ and 32½-feet below 
the ground surface.  
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Figure 1: Portion of Geologic Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lift Station Site 

Manhole Site 
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o SEISMICITY 
 

Based upon the geologic setting, subsurface soil conditions, and low seismic activity in this 
region, liquefaction is not expected to be a hazard at the site. The subsurface soil profiles 
correspond with Site Class D of the 2009 International Building Code (IBC). We recommend the 
following site coefficients be used at this site.  
 

Table 2 
Design Acceleration for Short Periods 

SS Fa 
SMS 

(SMS = FaSs) 
SDS 

(SDS = 2/3 SMS) 

0.212 1.6 0.340 0.226 
SS = The mapped spectral accelerations for short periods (U.S. Geological Survey Earthquake Hazards  
  Web Page, 2014) 
Fa  = Site coefficient from Table 1613.5.3(1), 2009 IBC 
SMS = The maximum considered earthquake spectral response accelerations for short periods 
SDS  = 5-percent damped design spectral response acceleration at short periods 

 
Table 3 

Design Acceleration for 1-Second Period 

S1 Fv 
SM1 

(SM1 = FvS1) 
SD1 

(SD1 = 2/3 SM1) 

0.064 2.4 0.153 0.120 
 

S1 = The mapped spectral accelerations for 1-second period (U.S. Geological Survey Earthquake Hazards  
   Web Page, 2014) 
Fv = Site coefficient from Table 1613.5.3(2), 2009 IBC 
SM1 = The maximum considered earthquake spectral response accelerations for 1-second period 
SD1 = 5-percent damped design spectral response acceleration at 1-second period 
 

3.4 SUBSURFACE 
 

The subsurface conditions encountered in our borings generally consisted of fill and alluvium 
deposits overlying bedrock to boring termination depths.  The subsurface conditions 
encountered at the project site are described in more detail in the following sections.  
 
3.4.1    Gravel, Asphalt, and Existing Fill 
 
A 1-inch thick gravel layer was encountered at the ground surface of B-1.  Asphalt was 
encountered at the ground surface at boring B-2.  Asphalt appeared to be placed in two different 
lifts, including a 4-inch thick lift and an 8-inch thick lift for a total of 12-inches of asphalt.  No 
aggregate base course was encountered underlying the asphalt. 
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Existing fill was encountered in boring B-2 below the asphalt section to a depth of about 7-feet 
below the ground surface.  The fill was comprised of sandy lean clay with gravel.  Field testing 
indicated the fill varied from firm to hard, was moist, and dark gray in color.   
 

3.4.2    Native Soil 
 
3.4.2.1    Boring B-1 
 
Native soil composed of layers of lean clay with various amounts of sand, silty clayey sand with 
gravel, and poorly-graded sand with gravel and silt were encountered below the surficial gravel 
layer and extended to the bedrock depth of approximately 32½-feet.  Field penetration testing 
indicated the consistency of the sands varied from dense to very dense, and the clays were 
hard.   Soils were dry to moist, and tan to reddish-brown to brown in color.  
 
3.4.2.2    Boring B-2 
 
Native lean clay with sand was encountered below the asphalt and fill layers and extended to 
the bedrock depth of approximately 23½-feet.  Field penetration testing indicated the 
consistency of the alluvial clay soils varied from firm to hard.   The alluvial clay soils were moist 
and dark gray in color.  
 
3.4.3    Bedrock 
 
Weathered claystone overlying relatively unweathered shale bedrock associated with the Pierre 
Shale Formation was encountered at approximately 32½ and 23½-feet below ground surface in 
borings B-1 and B-2, respectively, and extended to the termination depth of the boring. Field 
penetration testing (blow counts) indicated the density of the bedrock was hard to very hard.   
The weathered claystone layer was approximately 1½ and 2½-feet thick. 
 
3.5 GROUNDWATER 
Groundwater was not encountered in either boring at the time of drilling, after completion of 
drilling, or when checked 24 hours (a temporary piezometer was installed at completion of 
drilling) after the completion of drilling activities.  It should be noted that soil moisture levels and 
groundwater levels commonly vary over time and space depending upon seasonal precipitation, 
irrigation practices, land use, and runoff conditions.  In addition, groundwater can be found 
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perched above clay zones and bedrock formations at random locations and times as well.  
Accordingly, the soil moisture and groundwater data in this report pertain only to the locations 
and times at which exploration was performed.  They can be extrapolated to other locations and 
times only with caution.  It should be noted that Kleinfelder has not performed a hydrologic study 
to assess the seasonal groundwater conditions.   
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4 CONCLUSIONS AND RECOMMENDATIONS 

 
4.1 GEOTECHNICAL FEASIBILITY OF PROPOSED CONSTRUCTION 
Based on the information presented herein, it is Kleinfelder’s opinion that development of the 
sites as planned is feasible, provided that the recommendations in this report are incorporated 
in the design and construction of the project.  
 
Based on the planned invert elevations of the well and manhole, these structures can be 
founded on conventional mat foundations.  The primary geotechnical concern for construction 
will be protection of any adjacent structures and improvements during the construction 
excavations. 
 
The following sections of this report provide more detailed recommendations relating to site 
preparation, excavation, and foundation construction and design. 
 
4.2 CONSTRUCTION CONSIDERATIONS 
 
4.2.1 Site Preparation and Grading 
All site preparation and earthwork operations should be performed in accordance with 
applicable codes, safety regulations and other local, state or federal guidelines. Initial site work 
should consist of stripping any organics or other deleterious materials from the work areas.   
 
After performing the required stripping and excavations and prior to the placement of any new 
fill, processing of the subgrade should be performed.  This should include scarifying the 
subgrade to a depth of 8-inches, and compacting as recommended in Section 4.2.5 of this 
report.  The prepared subgrade should be observed by Kleinfelder prior to placement of 
structural elements.  Areas that are soft or yielding should be stabilized. Typical stabilization 
methods include utilizing a combination of geosynthetic grid and aggregate to form a stable 
base on which to place structural fill, or pushing rock into the subgrade until a firm and stable 
subgrade is achieved.  All new fill materials should be placed in horizontal loose lifts not to 
exceed 8-inches in thickness, unless otherwise accepted by the geotechnical engineer.     
 
4.2.2 Excavation Characteristics 
We anticipate that excavations on the order of 8 to 27-feet below the ground surface will be 
required to construct foundations on properly prepared subgrade.  Based on the subsurface 
profile encountered in our borings, excavation will be in predominately sand and clay soil.  We 
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anticipate that excavation of the on-site soils can be performed with standard heavy-duty 
earthmoving equipment.   
 
Groundwater was not encountered in our borings, but may be encountered during excavation. 
Dewatering of excavation may be required, and will be the responsibility of the excavation 
contractor. 
 
All excavations must comply with the applicable local, state, and federal safety regulations, and 
particularly with the excavation standards of the Occupational Safety and Health Administration 
(OSHA).  Construction site safety, including excavation safety, is the sole responsibility of the 
Contractor as part of its overall responsibility for the means, methods and sequencing of 
construction operations.  Kleinfelder’s discussion of  excavation support are intended for the 
Client’s use in planning the project, and in no way relieve the Contractor of its responsibility to 
construct, support and maintain safe excavations.  Under no circumstances should the following 
recommendations be interpreted to mean that Kleinfelder is assuming responsibility for either 
construction site safety or the Contractor’s activities. 
 
We believe that the soils on these sites will classify as Type C materials using OSHA criteria.  
OSHA requires that unsupported cuts be laid back no steeper than 1½H:1V (horizontal to vertical) 
for cuts up to 20-feet in height.  For the lift station structure, the deep excavation will require 
design by a Professional Engineer, because it will exceed 20-feet in depth.  Additionally, both 

project sites have existing structures or improvements adjacent to the planned locations. 

Shoring of excavations or other methods may be required to protect these structures.  The 
design of the excavation slopes or the shoring are beyond the scope of this report.  The actual 
determination of soil type, allowable excavation slopes and the need for shoring must be made in 
the field by the contractor’s OSHA-qualified “competent person.” 
 
4.2.3 Structural Fill and Imported Granular Fill Criteria 
Native on-site sand soils are considered suitable for use as structural fill, if required, beneath 
the proposed structure foundations.  Any imported structural fill should consist of a non-
expansive, mainly granular material as specified below: 
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Table 4 

Imported Structural Fill Criteria 

Gradation Requirements 

Standard Sieve Size Percent Passing 

2-inch 100 

No. 200 10 - 30 

Plasticity Requirements (Atterberg Limits) 

Liquid Limit 30 or less 

Plasticity Index 8 or less 
 

Prior to placement of the fill, it should be moisture conditioned as described in this report.  A 
sample of any imported fill material should be submitted to our office for approval and testing at 
least 3 days prior to stockpiling at the site.  Structural fill should be compacted according to the 
recommendations in Section 4.2.5 of this report. 
 
4.2.4 Utility Trench Backfill 
Backfill material should be essentially free of plant matter, organic soil, debris, trash, other 
deleterious matter and rock particles larger than 2-inches and may be sourced from the on-site 
soils.  However, backfill material in the “pipe zone” should observe any requirements specified 
by the utility agency for bedding and pipe-zone fill.  In general, backfill above the pipe zone in 
utility trenches should be placed in lifts of 6- to 8-inches and compacted using power equipment 
designed for trench work.  Compact trench backfill as recommended in Section 4.2.5 of this 
report. 
 
4.2.5 Compaction Requirements 
Fill materials should be compacted to the following specifications: 

Table 5 

Compaction Specifications 

Fill Location Material Type 

Percent 

Compaction* 

(ASTM D-1557) 

Moisture 

Content 

Foundation Subgrade  

On-site Sand Soil 
(8-inches Scarified,  

Moisture Conditioned,  
Re-Compacted) 

95% minimum ± 2% of 
optimum 
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Fill Location Material Type 

Percent 

Compaction* 

(ASTM D-1557) 

Moisture 

Content 

Wall Backfill   On-site Sand Soil/ 
Imported Structural Fill 

100% minimum for 
portion greater 

than 10-feet below 
grade;  

95% above this 
zone 

± 2% of 
optimum 

Utility Trenches On-Site Soil/ 
Imported Structural Fill 92 minimum ± 2% of 

optimum 
* In non-structural, non-paved, or landscaped areas, the compaction specification may be reduced to 90 

percent.  Where two or more fill locations coincide use the more stringent compaction specification. 

 
4.2.6 Construction in Wet or Cold Weather 
During construction, grade the site such that surface water can drain readily away from the 
structural areas.  Promptly pump out or otherwise remove any water that may accumulate in 
excavations or on subgrade surfaces, and allow these areas to dry before resuming 
construction.  The use of berms, ditches, and similar means may be used to prevent stormwater 
from entering the work area and to convey any water off site efficiently. 
 
If earthwork is performed during the winter months when freezing is a factor, no grading fill, 
structural fill or other fill should be placed on frosted or frozen ground, nor should frozen 
material be placed as fill.  Frozen ground should be allowed to thaw or be completely removed 
prior to placement of fill.  A good practice is to cover the compacted fill with a “blanket” of loose 
fill to help prevent the compacted fill from freezing.  
 
If the structures are erected during cold weather, foundations, concrete slabs-on-grade, or other 
concrete elements should not be constructed on frozen soil.  Frozen soil should be completely 
removed from beneath the concrete elements, or thawed, scarified and re-compacted.  The 
amount of time passing between excavation or subgrade preparation and placing concrete 
should be minimized during freezing conditions to prevent the prepared soils from freezing.  
Blankets, soil cover or heating as required may be utilized to prevent the subgrade from 
freezing.  
 
4.2.7 Construction Testing and Observation 
Testing and construction observation should take place under the direction of Kleinfelder to 
support our professional opinion as to whether the earthwork does or does not substantially 
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conform to the recommendations in this report.  Furthermore, the opinions and conclusions of a 
geotechnical report are based upon the interpretation of a limited amount of information 
obtained from the field exploration.  It is therefore not uncommon to find that actual site 
conditions differ somewhat from those indicated in the report.  Kleinfelder should remain 
involved throughout the project to evaluate such differing conditions as they appear, and to 
modify or add to the geotechnical recommendations as necessary. 
 

4.2.8 Surface Drainage and Landscaping 
Positive drainage away from the structures is essential to the performance of foundations and 
flatwork, and should be provided during the life of the structure.  Surface drainage should be 
created such that water is diverted off the site and away from backfill areas of adjacent 
buildings.  Bare earthen and landscaped areas within 10-feet of the structures should slope 
away at a minimum gradient of 8 percent.  Areas where pavements or slabs are constructed 
adjacent to the structures should slope away at a minimum grade of 2 percent.   
 
4.2.9     Permanent Cut and Fill Slopes 
Permanent cut and fill slopes exposing the materials encountered in our borings are anticipated to 
be stable at slopes as steep as 3H:1V under dry conditions.  New slopes should be re-vegetated 
as soon as possible after completion to reduce erosion. 
 
4.3 FOUNDATIONS 
 
4.3.1 Lift Station Foundation  
We understand that the bottom of the lift station structure is planned to be constructed at about 
27-feet below the existing ground surface, within the dense silty gravel with sand alluvium layer 
encountered in Boring B-1.  It is recommended that the proposed Lift Station structure be 
supported by a reinforced mat foundation system placed on at least 8–inches of properly 
prepared subgrade soils as described in Section 4.2.5.   
 
We have assumed that the lift station will be constructed water-tight. Design and construction 
recommendations for a mat foundation follow:  
1. Mat foundations placed on a properly prepared subgrade as described above may be 

designed for a maximum allowable soil bearing pressure of 2,500 pounds per square foot 
(psf). A modulus of subgrade reaction of 100 psi per inch deflection can be used for mat 
slab design.    
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2. We estimated total settlement for a mat foundation placed on structural fill as discussed 
above would be less than 1-inch. 

3. Buoyancy of the well can be resisted using a backfill density of 100 pcf acting on horizontal 
surfaces. 

4. Lateral loads, if any, may be resisted using an ultimate coefficient of friction for sliding, 
between the bottom of the mat and the underlying soil, of 0.35 for foundations cast directly 
on properly prepared subgrade soils.  An ultimate passive earth pressure in the form of 
equivalent fluid pressure of 326 pounds per cubic foot (pcf) can be used.  As large 
movements are generally required to mobilize the full passive earth pressure, we 
recommend a minimum factor of safety of 2.0 be applied. 

5. Well walls should be designed for saturated soil backfill “at-rest” earth density of at least 90 
pcf.   

6. All foundations should have at least 36-inches of cover above the bottom of the mat for frost 
protection, or that required by the applicable building code, whichever is greater. 

7. The foundation subgrade should be protected from wetting and drying prior to and after 
concrete placement.  The structure should be backfilled as soon as practical. 

8. A representative of Kleinfelder should observe the foundation excavations prior to 
foundation placement.  

 

4.3.2 Manhole Foundation  
We understand that the invert of the manhole structure is planned to be constructed at about 8-
feet below the ground surface, within the clay alluvium layer encountered in Boring B-2.  We 
recommend the manhole vault, as required, be placed on a properly prepared subgrade 
comprising 8-inches of scarified, moisture-conditioned, re-compacted on-site clay soils.  The 
manhole structure should only bear on compacted native soils, not bear on existing fill materials.  
Any existing fill materials that may remain below mat foundation elevation should be removed in 
its entirety and replaced with properly compacted structural fill, as required.   
 
We have assumed the manhole construction will be with manhole rings that will not be water-
tight and will allow backfill to drain. We recommend the manhole be designed and constructed 
in accordance with the following criteria: 
 



 

20151999/CSP14R05939 Page 16 of 19 September 23, 2014 
© 2014 Kleinfelder 
 

1. Manholes bearing upon a properly prepared subgrade may be designed for a maximum 
allowable soil bearing capacity of 2,000 psf and a modulus of subgrade reaction of 80 psi 
per inch. 

2. Lateral loads may be resisted using a ultimate coefficient of friction for sliding of 0.25 and an 
unfactored passive earth pressure of 240 pcf for the foundation backfill consisting of 
compacted clay soils.  As large movements are generally required to mobilize the full 
passive earth pressure, we recommend a factor of safety of 2 be applied to the above 
passive earth pressure value. 

3. We estimated total settlement for a mat foundation placed on structural fill as discussed 
above would be less than 1 inch. 

4. Manhole should be designed for backfill “at-rest” earth density of at least 86 pcf.   

5. All foundations should have at least 36-inches of cover above the bottom of the mat for frost 
protection, or that required by the applicable building code, whichever is greater. 

6. The foundation subgrade should be protected from wetting and drying prior to and after 
concrete placement.  The structure should be backfilled as soon as practical. 

7. A representative of Kleinfelder should observe the foundation excavations prior to 
foundation placement. 

 
4.3.3 Excavation Backfill 
Backfill against these structures should be properly placed and compacted as recommended in 
Section 4.2.5 of this report.  Care should be taken when placing backfill so as not to damage the 
walls.  Compaction of each lift adjacent to and near the walls should be accomplished with 
hand-operated tampers or other lightweight compactors.  Over-compaction may cause 
excessive lateral earth pressures, which could result in distress or damage to the structures.  
 
4.3.4 Concrete 
Based on our experience in the area and the subsurface conditions encountered in the borings, 
Type V cement is recommended for concrete in contact with the soil on this site.   
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5 ADDITIONAL SERVICES 

 
5.1      REQUIREMENTS FOR ADDITIONAL SERVICES 
In most cases, other services beyond completion of a geotechnical report are necessary or 
desirable to complete a project satisfactorily.  It also sometimes happens that, while performing 
our services, we discover conditions or circumstances that require the performance of additional 
work that was not anticipated when the geotechnical report was written.  Kleinfelder offers a 
range of environmental, geological, geotechnical, and construction services to suit the varying 
needs of our clients.  This section outlines some of those services that may pertain to this 
project.  Kleinfelder will be happy to submit a proposal for performing any such services upon 
request. 
 
5.2      REVIEW OF PLANS AND SPECIFICATIONS 
We strongly recommend that Kleinfelder be given an opportunity to review the plans and 
specifications for this project before they are finalized.  Such a review allows us to verify that our 
recommendations and concerns have been adequately incorporated in the design.  It also gives 
us an opportunity to discuss those recommendations and concerns with other members of the 
design team so that we can clear up misunderstandings or ambiguities before the project 
reaches the construction stage. 
 
5.3      PRE-CONSTRUCTION MEETINGS 
We recommend that the Owner, the Contractor, and the other members of the design team hold 
a pre-construction meeting with Kleinfelder’s project engineer.  The purpose of this meeting is to 
go over geotechnical aspects of the project so that all parties have a clear understanding of the 
geotechnical issues that affect the Contractor’s work and how they will be handled.  The 
meeting also allows us to set up the communication and coordination needed for construction 
observation and testing, and to identify points of confusion or disagreement that need to be 
resolved. 
 
5.4      CONSTRUCTION OBSERVATION AND TESTING 
The recommendations in this report depend on the assumption that an adequate program of 
testing and observation will be made during construction to verify compliance with our 
recommendations.  These tests and observations may include, but not necessarily be limited to, 
the following: 
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 Observations and density testing during site preparation and earthwork. 

 Observation of foundation excavations and foundation installation. 

 Observation and testing of construction materials. 

 Consultation as may be required during construction. 

 
Adequate testing and observation is essential to successful and economical completion of a 
construction project.  Testing and observation allow us to verify that our recommendations are 
being followed.  They also make it possible to identify new or changed conditions that require us 
to modify those recommendations.  Construction testing and observation should be scheduled 
in advance so that our personnel can plan to be available for the work.  It is also desirable that 
we receive a set of project plans and specifications at the time our work is first scheduled. 
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6 LIMITATIONS 

 
This work was performed in a manner consistent with that level of care and skill ordinarily 
exercised by other members of Kleinfelders’ profession practicing in the same locality, under 
similar conditions and at the date the services are provided. Our conclusions, opinions, and 
recommendations are based on a limited number of observations and data. It is likely that 
subsurface conditions vary from those documented on the boring logs. Kleinfelder makes no 
other representation, guarantee, or warranty, express or implied, regarding the services, 
communication (oral or written), report, opinion, or instrument of service provided.  
 
This report may be used only by the Client and the registered design professional in responsible 
charge and only for the purposes stated for this specific engagement within a reasonable time 
from its issuance, but in no event later than two (2) years from the date of the report.  
 
The work performed was based on project information provided by Client. If Client does not 
retain Kleinfelder to review any plans and specifications, including any revisions or modifications 
to the plans and specifications, Kleinfelder assumes no responsibility for the suitability of our 
recommendations. In addition, if there are any changes in the field to the plans and 
specifications, Client must obtain written approval from Kleinfelder that such changes do not 
affect our recommendations. Failure to do so will vitiate these recommendations. 
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GRAVEL: 1 inch thick

Lean CLAY (CL): some sand, brown, dry to slightly
moist, hard, white streaks

Sandy Lean CLAY (CL): non-plastic to low plasticity,
reddish brown, dry to slightly moist, hard, white streaks,
porous

Silty Clayey SAND with Gravel (SC-SM): fine grained
sand, fine grained gravel, sub-rounded, non-plastic, tan
to brown, dry to slightly moist, dense to very dense

Poorly-graded SAND with Gravel and Silt (SP-SM):
fine grained gravel, medium to coarse grained sand,
sub-angular, non-plastic, brown, dry to moist, very
dense

- some clay below about 29 feet

Pierre Shale Formation
Weathered CLAYSTONE: medium to high plasticity

Pierre Shale Formation
SHALE: medium to high plasticity, dark gray, dry to
moist, very hard, laminated

The exploration was terminated at approximately 34 ft.
below ground surface.  The exploration was backfilled
with auger cuttings on August 12, 2014.

ASTM D 698 Method A=
Max. Dry Unit Wt.: 114.2 pcf
Opt. Water Content: 13.8%

Expansion/Compression=
Compression= 2.7% under 1
ksf when wetted.

Gravel and auger grinding
from about 12 to 18 feet

Expansion/Compression=
Compression= 2.7% under 1
ksf when wetted.

Clay content of cuttings
increases and drilling action is
smoother at about 18 feet

Drilling resistance increases
and drilling action is smoother
at about 32.5 feet
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GROUNDWATER LEVEL INFORMATION: 
Groundwater was not encountered during drilling or after
completion.
GENERAL NOTES:
The exploration location and elevation are approximate and were
estimated by Kleinfelder using a GPS device with an accuracy of 5
feet.

LABORATORY RESULTS

Lithologic Description
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BORING LOG B-1

BORING LOG B-1 PLATE

B-1

Latitude: 36.86657° N
Longitude: -104.44256° W

Approximate Ground Surface Elevation (ft.): 6,594.0
 Surface Condition: Gravel

N. FarnyLogged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

Hammer Type - Drop:Not Available

Solid Stem Auger

CME-55

Nick

Custom Auger

140 lb. Cathead - 30 in.

4 in. O.D.

-90 degrees

Sunny, 75°

Plunge:

Exploration Diameter:

Drilling Company:

Drilling Method:

Drilling Equipment:

8/11/2014
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Proposed Lift Station Structure and
Receiving Manhole Structure

Vicinity of Hospital Drive and Hereford Avenue
Raton, New Mexico
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ASPHALT: 4 inch thick overlay

ASPHALT: 8 inches thick

Existing Fill
Sandy Lean CLAY with Gravel (CL): fine grained
gravel, fine grained sand, dark gray, moist, firm to hard

Lean CLAY with Sand (CL): fine grained sand, dark
gray, moist, firm to hard

- white streaks at about 14 feet

Pierre Shale Formation
Weathered CLAYSTONE: medium to high plasticity,
brown to dark gray, moist, hard

Pierre Shale Formation
SHALE: medium to high plasticity, dark gray, dry to
moist, very hard, laminated

The exploration was terminated at approximately 29.5
ft. below ground surface.  The exploration was
backfilled with auger cuttings and asphalt cold patched
at the surface on August 12, 2014.

ASTM D 698 Method A=
Max. Dry Unit Wt.: 113.2 pcf
Opt. Water Content: 16.6%

Expansion/Compression=
Compression= 0.1% under 1
ksf when wetted.

Gravel from about 6 to 7 feet

Expansion/Compression=
Expansion= 0.3% under 1 ksf
when wetted.

Drilling resistance increases
at about 23.5 feet
Expansion/Compression=
Expansion= 0.8% under 1 ksf
when wetted.
Drilling resistance increases
at about 26 feet
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GROUNDWATER LEVEL INFORMATION: 
Groundwater was not encountered during drilling or after
completion.
GENERAL NOTES:
The exploration location and elevation are approximate and were
estimated by Kleinfelder using a GPS device with an accuracy of 5
feet.
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BORING LOG B-2

BORING LOG B-2 PLATE

B-2

Latitude: 36.87051° N
Longitude: -104.43967° W

Approximate Ground Surface Elevation (ft.): 6,610.0
 Surface Condition: Asphalt

N. FarnyLogged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

Hammer Type - Drop:Not Available

Solid Stem Auger

CME-55

Nick

Custom Auger

140 lb. Cathead - 30 in.

4 in. O.D.

-90 degrees

Sunny, 80°

Plunge:

Exploration Diameter:

Drilling Company:

Drilling Method:

Drilling Equipment:

8/11/2014

A
dd

iti
on

a
l T

es
ts

/
R

em
ar

ks

B
lo

w
 C

ou
nt

s(
B

C
)=

U
nc

or
r.

 B
lo

w
s/

6 
in

.

D
ep

th
 (

fe
et

)

5

10

15

20

25

30

35

A
pp

ro
xi

m
at

e
E

le
va

tio
n 

(f
ee

t)

6605

6600

6595

6590

6585

6580

6575

G
ra

p
hi

ca
l L

og

R
ec

ov
er

y
(N

R
=

N
o 

R
ec

ov
er

y)

U
S

C
S

S
ym

bo
l

W
at

er
C

on
te

nt
 (

%
)

D
ry

 U
ni

t W
t. 

(p
cf

)

P
as

si
ng

 #
4 

(%
)

P
as

si
ng

 #
20

0 
(%

)

Li
qu

id
 L

im
it

P
la

st
ic

ity
 In

de
x

(N
P

=
N

on
P

la
st

ic
)

Proposed Lift Station Structure and
Receiving Manhole Structure

Vicinity of Hospital Drive and Hereford Avenue
Raton, New Mexico
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PLATE

B-3Proposed Lift Station Structure and
Receiving Manhole Structure

Vicinity of Hospital Drive and Hereford Avenue
Raton, New Mexico

     The report and graphics key are an integral part of these logs.  All
data and interpretations in this log are subject to the explanations and
limitations stated in the report.

     Lines separating strata on the logs represent approximate
boundaries only.  Actual transitions may be gradual or differ from
those shown.

     No warranty is provided as to the continuity of soil or rock
conditions between individual sample locations.

     Logs represent general soil or rock conditions observed at the
point of exploration on the date indicated.

     In general, Unified Soil Classification System designations
presented on the logs were based on visual classification in the field
and were modified where appropriate based on gradation and index
property testing.

     Fine grained soils that plot within the hatched area on the
Plasticity Chart, and coarse grained soils with between 5% and 12%
passing the No. 200 sieve require dual USCS symbols, ie., GW-GM,
GP-GM, GW-GC, GP-GC, GC-GM, SW-SM, SP-SM, SW-SC, SP-SC,
SC-SM.

     If sampler is not able to be driven at least 6 inches
 a 3 inches diameter by 2.5 inches inch long 60 degree conical point
driven with a 170 ±2 pound hammer dropped 24 ±0.5 inches.

_

SILTY SANDS, SAND-GRAVEL-SILT
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CALIFORNIA SAMPLER
(3 in. (76.2 mm.) outer diameter)

STANDARD PENETRATION SPLIT SPOON SAMPLER
(2 in. (50.8 mm.) outer diameter and 1-3/8 in. (34.9 mm.) inner
diameter)
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UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487)
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POORLY GRADED GRAVELS,
GRAVEL-SAND MIXTURES WITH
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POORLY GRADED GRAVELS,
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SILTY GRAVELS, GRAVEL-SILT-SAND
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CLAYEY GRAVELS,
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INORGANIC SILTS AND VERY FINE SANDS, SILTY OR
CLAYEY FINE SANDS, SILTS WITH SLIGHT PLASTICITY

ORGANIC CLAYS & ORGANIC SILTS OF
MEDIUM-TO-HIGH PLASTICITY

INORGANIC CLAYS OF HIGH PLASTICITY,
FAT CLAYS

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR SILT

INORGANIC CLAYS-SILTS OF LOW PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS

GROUND WATER GRAPHICS

OBSERVED SEEPAGE

WATER LEVEL (level after exploration completion)

WATER LEVEL (level where first observed)

WATER LEVEL (additional levels after exploration)
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PLATE
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B-4Proposed Lift Station Structure and
Receiving Manhole Structure

Vicinity of Hospital Drive and Hereford Avenue
Raton, New Mexico

0.079 - 0.19 in. (2 - 4.9 mm.)

SPT-N60

Thumb will not indent soil but readily indented with thumbnail

Very Dense
Dense

Medium Dense

FIELD TEST

NP

< 30

> 50

<0.0029 in. (<0.07 mm.)

rerolled several times after reaching the plastic

The thread is easy to roll and not much time

5 - 12

A 1/8-in. (3 mm.) thread cannot be rolled at

5 - 15

15 - 40
40 - 70

35 - 65

15 - 35

>70

Damp but no visible water

Visible free water, usually soil is below water table

Cohesive soil that can be broken down into small angular

DENSITY

0 - 15

crumbling when drier than the plastic limit

lumps which resist further breakdown

Fracture planes appear polished or glossy, sometimes striated

Breaks along definite planes of fracture with little resistance

APPARENT

10 - 30
30 - 50

>50

less than 1/4-in. thick, note thickness

> 8000

Firm

Hard

Very Hard

Non-plastic

Low (L)

Medium (M)

High (H)

NOTE: AFTER TERZAGHI AND PECK, 1948

<4

65 - 85

Boulders

Green Yellow
Green

Blue Green
Blue

Purple Blue
Purple

Red Purple

4000 - 8000

Weakly

Moderately

Strongly

FIELD TESTDESCRIPTION

It takes considerable time rolling and kneading

coarse

ABBR

R

Y
GY
G

BG

Red
Yellow Red

Yellow

<5
(%)

SAMPLER

or thread cannot be formed when drier than the

any water content.

The thread can barely be rolled and the lump

when drier than the plastic limit

FIELD TEST

Absence of moisture, dusty, dry to the touch

SubangularRounded Angular

CRITERIA

Very Soft

Soft

Subrounded

Gravel

Sand

Fines

Thumb will penetrate soil more than 1 in. (25 mm.)

Wet

fine

coarse

fine

#10 - #4

GRAIN
SIZE

>12 in. (304.8 mm.)

3/4 -3 in. (19 - 76.2 mm.)

0.19 - 0.75 in. (4.8 - 19 mm.)

< 1000

SOIL DESCRIPTION KEY

FIELD TESTDESCRIPTION

plastic limit.

the plastic limit.  The lump or thread crumbles

limit.  The lump or thread can be formed without

Same color and appearance throughout

DESCRIPTION

Inclusion of small pockets of different soils, such as small lenses

CRITERIA

Alternating layers of varying material or color with the layer

0.0029 - 0.017 in. (0.07 - 0.43 mm.)

0.017 - 0.079 in. (0.43 - 2 mm.)

to reach the plastic limit.  The thread can be

Lensed

Blocky

Slickensided

Fissured

Laminated

Stratified

DESCRIPTION

None

Strong

Rounded

DESCRIPTION

Cobbles

Thumbnail will not indent soil

Thumb will penetrate soil about 1 in. (25 mm.)

CRITERIA

No visible reaction

Some reaction, with bubbles forming slowly

Violent reaction, with bubbles forming immediately

Weak

SubroundedParticles have smoothly curved sides and no edges

Particles have nearly plane sides but have
well-rounded corners and edges

Particles are similar to angular description but have

of sand scattered through a mass of clay; note thickness

Thumb will indent soil about 1/4-in. (6 mm.)

to fracturing

Alternating layers of varying material or color with layers

Angular

Subangular

LL

30 - 50

Particles have sharp edges and relatively plane
sides with unpolished surfaces

rounded edges

at least 1/4-in. thick, note thickness

CONSISTENCY

medium

Loose

Very Loose

DENSITY

1000 - 2000

Homogeneous

DESCRIPTION

Dry

Moist

is required to reach the plastic limit.
The thread cannot be rerolled after reaching

>60
35 - 60

CALIFORNIA

4 - 10

NAME

YR

B
PB
P

RP

#40 - #10

#200 - #10

Passing #200

3 - 12 in. (76.2 - 304.8 mm.)

3/4 -3 in. (19 - 76.2 mm.)

#4 - 3/4 in. (#4 - 19 mm.)

SIEVE
SIZE

>12 in. (304.8 mm.)

3 - 12 in. (76.2 - 304.8 mm.)

Pea-sized to thumb-sized

Thumb-sized to fist-sized

Larger than basketball-sized

Fist-sized to basketball-sized

Flour-sized and smaller

Rock salt-sized to pea-sized

Sugar-sized to rock salt-sized

Flour-sized to sugar-sized

SIZE
APPROXIMATE

RELATIVE

85 - 100

<4

MODIFIED CA
SAMPLER

DESCRIPTION

12 - 35

Crumbles or breaks with handling or slight

Crumbles or breaks with considerable

Will not crumble or break with finger pressure

finger pressure

finger pressure

Black N

2000 - 4000

UNCONFINED
COMPRESSIVE

STRENGTH (qu)(psf)

STRUCTURE

CONSISTENCY - FINE-GRAINED SOIL

MOISTURE CONTENT

APPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL

CEMENTATION

Munsell Color

PLASTICITY

REACTION WITH HYDROCHLORIC ACID

GRAIN SIZE

ANGULARITY
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Geotechnical Laboratory Test Results  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B-1 0.0 - 20.0 SANDY LEAN CLAY (CL) 100 88 60 35 15 20 ASTM D 698 Method A=

Maximum Dry Unit Weight: 114.2 pcf

Optimum Water Content: 13.8%

B-1 4.0 LEAN CLAY (CL) 11.1 105.3 100 92 40 17 23

B-1 9.0 SANDY LEAN CLAY (CL) 8.6 89.7 Expansion/Compression=

Compression= 2.7% under 1 ksf when wetted.

B-1 14.0 SILTY CLAYEY SAND WITH GRAVEL (SC-SM) 3.9 109.6 100 75 20 19 14 5 Expansion/Compression=

Compression= 2.7% under 1 ksf when wetted.

B-1 19.0 SILTY CLAYEY SAND WITH GRAVEL (SC-SM) 5.2

B-1 24.0 POORLY GRADED SAND WITH GRAVEL AND SILT (SP-SM) 6.6 100 62 11 20 18 2

B-1 29.0 POORLY GRADED SAND WITH GRAVEL AND SILT (SP-SM) 6.2

B-2 0.0 - 10.0 SANDY LEAN CLAY (CL) 100 94 69 40 14 26 ASTM D 698 Method A=

Maximum Dry Unit Weight: 113.2 pcf

Optimum Water Content: 16.6%

B-2 4.0 FILL - SANDY LEAN CLAY WITH GRAVEL (CL) 17.7 105.8 100 79 54 35 15 20 Expansion/Compression=

Compression= 0.1% under 1 ksf when wetted.

B-2 9.0 LEAN CLAY WITH SAND (CL) 32.1

B-2 14.0 LEAN CLAY WITH SAND (CL) 20.8 103.6 Expansion/Compression=

Expansion= 0.3% under 1 ksf when wetted.

B-2 19.0 LEAN CLAY WITH SAND (CL) 18.7 106.0 100 81 33 15 18

B-2 24.0 WEATHERED CLAYSTONE 116.6 113.4 Expansion/Compression=

Expansion= 0.8% under 1 ksf when wetted.

B-2 29.0 SHALE 11.6 120.1
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Refer to the Geotechnical Evaluation Report or the
supplemental plates for the method used for the testing
performed above.
NP = NonPlastic
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For classification of fine-grained soils
and fine-grained fraction of coarse-grained
soils.
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Coefficients of Curvature - CC = (D30)
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D60 = Grain diameter at 60% passing

D30 = Grain diameter at 30% passing

D10 = Grain diameter at 10% passing
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Sieve Analysis and Hydrometer Analysis testing performed in general accordance with ASTM D422.
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Sample Description

SANDY LEAN CLAY (CL) 89.78.6

Final
Water

Content
(%)

Final
Dry Unit

Wt.
(pcf)

B-1

C-5

PLATEONE-DIMENSIONAL EXPANSION OR
COMPRESSION OF COHESIVE SOILS

Testing perfomed in general accordance with ASTM D4546 Method C.

Proposed Lift Station Structure and
Receiving Manhole Structure

Vicinity of Hospital Drive and Hereford Avenue
Raton, New Mexico
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B-1

Compression= 2.7% under 1 ksf when wetted.

Compression= 2.7% under 1 ksf when wetted.

CHECKED BY: ADT

DATE: 9/19/2014

DRAWN BY: NJF

REVISED: -

gI
N

T
 F

IL
E

:  
W

:\2
01

51
99

9_
ra

to
n 

Li
ft 

S
ta

tio
n_

ge
o\

2.
0

 -
 T

ec
hn

ic
al

 In
fo

rm
at

io
n\

2.
8 

- 
T

ec
hn

ic
al

 &
 C

ad
d 

F
ig

ur
es

\g
in

t\2
01

51
9

9 
R

at
on

 M
as

te
r.

gp
j

gI
N

T
 T

E
M

P
LA

T
E

:  
P

R
O

JE
C

T
W

IS
E

: K
LF

_
S

T
A

N
D

A
R

D
_G

IN
T

_L
IB

R
A

R
Y

_2
01

4.
G

LB
   

[K
LF

_E
X

P
A

N
S

IO
N

/C
O

M
P

R
E

S
S

IO
N

 (
D

O
U

B
LE

)]
P

LO
T

T
E

D
:  

09
/2

3/
20

1
4 

 0
8

:1
9 

A
M

  B
Y

:  
B

M
us

ta
in

PROJECT NO.: 20151999



-10

-8

-6

-4

-2

0

2

4

6

8

10

0.1 1 10

STRESS (ksf)

Exploration ID Depth (ft.)

4

E
X

P
A

N
S

IO
N

/C
O

M
P

R
E

S
S

IO
N

 (
%

)

Initial
Water

Content
(%)

Initial
Dry Unit

Wt.
(pcf)

Sample Description

FILL - SANDY LEAN CLAY WITH GRAVEL (CL) 105.817.7
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PLATEONE-DIMENSIONAL EXPANSION OR
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Proposed Lift Station Structure and
Receiving Manhole Structure

Vicinity of Hospital Drive and Hereford Avenue
Raton, New Mexico
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Testing perfomed in general accordance with ASTM D4546 Method C.

Proposed Lift Station Structure and
Receiving Manhole Structure

Vicinity of Hospital Drive and Hereford Avenue
Raton, New Mexico

Expansion= 0.8% under 1 ksf when wetted.
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APPENDIX E 

Important Information About Your 

Geotechnical Engineering Report   

 



Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared solely for the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report
Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on 
A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:
• not prepared for you,
• not prepared for your project,
• not prepared for the specific site explored, or
• completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical
engineering report include those that affect: 
• the function of the proposed structure, as when it's changed from a 

parking garage to an office building, or from a light industrial plant 
to a refrigerated warehouse,

• elevation, configuration, location, orientation, or weight of the 
proposed structure,

• composition of the design team, or
• project ownership.

As a general rule, always inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Can Change
A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions
Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the 
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Not Final
Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual

Important Information About Your

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

Geotechnical Engineering Report
The following information is provided to help you manage your risks.



subsurface conditions revealed during construction. The geotechnical
engineer who developed your report cannot assume responsibility or 
liability for the report's recommendations if that engineer does not perform
construction observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation
Other design team members' misinterpretation of geotechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitting the report. Also retain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Logs
Geotechnical engineers prepare final boring and testing logs based upon
their interpretation of field logs and laboratory data. To prevent errors or
omissions, the logs included in a geotechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separating logs from the report can elevate risk.

Give Contractors a Complete Report and
Guidance
Some owners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, but preface it with a
clearly written letter of transmittal. In that letter, advise contractors that the
report was not prepared for purposes of bid development and that the
report's accuracy is limited; encourage them to confer with the geotechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
tors have sufficient time to perform additional study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsibility Provisions Closely
Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes labeled "limitations"
many of these provisions indicate where geotechnical engineers’ responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered 
The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, or recommendations;
e.g., about the likelihood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems have led
to numerous project failures. If you have not yet obtained your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prepared for
someone else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed in this report, the geotechnical engineer in charge of this
project is not a mold prevention consultant; none of the services per-
formed in connection with the geotechnical engineer’s study
were designed or conducted for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself be sufficient to prevent mold
from growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance
Membership in ASFE/The Best People on Earth exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD  20910
Telephone: 301/565-2733     Facsimile: 301/589-2017

e-mail: info@asfe.org     www.asfe.org
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