
Terracon Consul tants,  Inc.      4905 Hawkins NE Albuquerque,  New Mexico 87109 
P  [505]  797-4287     F  [505]  897-4287     Terracon.com 

March 12, 2012 

Albuquerque Metropolitan Arroyo Flood Control Authority 
2600 Prospect NE 
Albuquerque, New Mexico 87107 

Attn: Mr. Kurt Wagener 
P: [505] 884-2215 
E: kwagener@amafca.org

Re: Limited Geotechnical Engineering Evaluation  
La Cueva Channel Diversion Berm 
Barstow Street NE and Alameda Boulevard NE 
Albuquerque, New Mexico
Terracon Project No. 66125018 

Dear Mr. Wagener: 

Terracon has completed a limited geotechnical engineering evaluation for the existing berm 
located near the intersection of Barstow Street NE and Alameda Boulevard NE in Albuquerque, 
New Mexico.  The scope of the services performed for this project included a site 
reconnaissance by a principal engineer, review of existing geotechnical data at or near the 
project site, and a settlement analyses.   

1.0 PROJECT DESCRIPITION  

ITEM DESCRIPTION 

Structure/Feature 

The project consists of an existing earthen berm constructed 
adjacent and along the west side of the La Cueva Channel.  The 
berm is located in an unlined portion of the channel and up gradient 
and adjacent to the Portland cement concrete lined section of the 
channel.  The berm diverts storm water runoff to the Portland 
cement concrete lined portion of the channel.      

Lateral Dimensions The berm was observed to be about 300 feet in length with a crest 
width of about 15 feet. 

Time of Construction 

It is our understanding that the berm was originally constructed in 
April of 2007, with an additional 2 feet of engineered fill placed at 
the crest of the berm in late 2010 in  order to increase freeboard 
height. 
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ITEM DESCRIPTION 

Embankment Height and 
Grading 

During original and subsequent grading operations, about 12 to 13 
feet of fill placed at the north end and about 2 to 3 feet at the south 
end.
It is our understanding that the original engineered fill placement 
was performed by another geotechnical consultant in accordance 
with plans and specifications (90 percent of maximum dry density 
and near optimum moisture content per ASTM D1557).   
The subsequent fill placement operations was observed and tested 
on a periodic basis by Terracon Consultants, Inc. (Project No. 
66111004).  Density compaction test results have been provided 
under separate cover 

Cut and fill slopes 

The interior face of the berm was observed to be at about a 1:1 
(horizontal:vertical) configuration and covered with basalt rip rap 
and wire mesh.  The exterior face of the berm was observed to be 
at about a 2:1 (horizontal:vertical) configuration with exposed soil. 

Hydraulic Conditions It is our understanding that for 100-Year Storm Event, the berm 
was designed to detain water for a maximum of 6 hours. 

2.0 SUBSURFACE EXPLORATION AND TESTING PROCEDURES 

Subsurface exploration was performed by others on the adjacent lots located on Rich Court NE 
and Halstrom Court NE, located directly west of the existing berm.  The subsurface exploration 
was performed by Earthworks Engineering Group, LLC (Project Nos. A08-202 and A04-252) 
and included drilling four (4) borings to a depth of about 21-½ feet below existing site grade.  

Based upon review of the reports, lithologic logs of the test borings were recorded by a field 
engineer during the drilling operations.  At selected intervals, samples of subsurface materials 
and penetration tests were taken by driving split-spoon samplers (S).  The number of blows 
required to advance the sampler the last 12 inches of an 18-inch sampling interval was recorded 
as the standard penetration resistance value (N-value).   

Groundwater measurements are provided (if encountered) on the logs of borings as performed 
by others.  
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3.0 SUBSURFACE CONDITIONS 

3.1 Subsurface Conditions 

Specific conditions encountered at the boring locations are indicated on the individual boring logs.  
Stratification boundaries on the boring logs represent the approximate location of changes in soil 
types; in-situ, the transition between materials may be gradual.  Details for the borings can be 
found on the attached boring logs as provided by AMAFCA and performed by Earthworks 
Engineering Group, LLC.  Based on the results of the borings, subsurface conditions on the project 
site can be generalized as follows: 

Description Approximate Depth to 
Bottom of Stratum (feet) Material Encountered Consistency/Density 

Stratum 1 21-½
Poorly graded to silty sand 

with varying amounts of 
gravel. 

Medium Dense 

Laboratory tests as part of these studies indicate that the sands are non-plastic and 
cohesionless.  The amount of fines (passing Minus 200 Sieve) ranged from about 6 to 35 
percent.  The in-situ moisture contents ranged from about 1.2 to 7.8 percent.    

4.0 GROUND WATER INFORMATION 

Based upon review of the logs provided by Earthworks Engineering Group, LLC, groundwater 
was not observed in the test borings at the time of field exploration.  These observations 
represent groundwater conditions at the time of the field exploration and may not be indicative 
of other times, or at other locations.  Groundwater conditions can change with varying seasonal 
and weather conditions, and other factors. 

Fluctuations in groundwater levels can best be determined by implementation of a groundwater 
monitoring plan.  Such a plan would include installation of groundwater monitoring wells, and 
periodic measurement of groundwater levels over a sufficient period of time. 

5.0 SETTLEMENT ANALYSES  

5.1 Method of Analyses 
In accordance with the request by URS Corporation, a settlement analysis was completed using 
the existing geotechnical data outlined above to determine the effects of the embankment 
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loading on the underlying native foundation soil from a post-construction standpoint.  Per the 
request of URS Corporation, the settlement analysis was performed in accordance with U.S. 
Army Corps of Engineers “Engineering and Design – Settlement Analysis”, Engineer Manual 
EM-1110-1-1904, Chapter 3, referred hereafter as the Specifications. The analysis presented 
herein is limited to the evaluation of immediate settlement and consolidation settlement of soil 
for static loads. 

As outlined in Chapter 3 of the Specifications, “primary consolidation and secondary 
compression settlements are usually small if the effective stress in the foundation soil applied by 
the structure is less than the maximum effective past pressure of the soil”.  In addition, “primary 
consolidation/compression is normally insignificant in cohesionless soils and occurs rapidly 
because these soils have relatively large permeabilities”.  “Secondary compression settlement is 
in the form of soil creep which is largely controlled by the rate at which the skeleton of 
compressible soils, particularly clays, silts, and peats, can yield and compress“.   

Based upon the cohesionless soils encountered at or near the project site, it is our opinion that 
immediate settlement applies to the surface and subsurface soils associated with the foundation 
soils supporting the existing embankment.  In addition, it is our opinion that primary 
compression is anticipated to occur in relatively short time frame and likely instantaneous with 
the construction of the embankment.  In addition, due to the cohesionless nature of the soils, it 
is our opinion that secondary compression settlement is considered to be negligible. 

To calculate the settlement of the foundation soils due to the existing constructed embankment, 
four methods were used as outlined in the Specifications and included the Alpan Approximation, 
the Schultze and Sherif Approximation, the Modified Terzaghi and Peck Approximation, and the 
Schmertmann Approximation.  Using the existing geotechnical data outlined above, the 
following settlement values were calculated and summarized in the following table: 

Settlement Method Approximate Settlement (in.)
Alpan  1-½

Schultze and Sherif  1
Modified Terzaghi and Peck ½

Schmertmann 1

The settlement calculations and computer output sheet have been attached.   It should be noted 
that the settlement calculation results are based upon existing information and data provided by 
others and under static conditions.    

5.2 Settlement Approximations  

Based upon the time that has elapsed since construction and the cohesionless nature of the 
subsurface soil conditions, it is our opinion the most, if not all, of the appreciable settlement due to 
the loads of the embankment has occurred.  However, due to the variations in the calculated 
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settlement approximations outlined above, the potential variations in the subsurface conditions, 
and subsequent future storm events causing wetting and possible additional settlement of the 
foundation soils, we recommend that the annual maintenance program include inspection and 
survey of the channel berm.  The magnitude of additional settlement will be directly related to the 
depth of surface water infiltration.  If the foundation soils are subjected to wetting beyond 
previously occurring depths, additional settlement would likely occur.  If appreciable settlement or 
erosion due to storm events has occurred that significantly impact the required freeboard, 
additional engineered fill should be placed to compensate for this loss in capacity.     

6.0 GENERAL COMMENTS 

The analyses presented in this report are based upon the data obtained from the borings 
performed by others at the indicated locations and from other information discussed in this 
report.  This report does not reflect variations that may occur between the borings, across the 
site, or due to the modifying effects of construction or weather.  The nature and extent of such 
variations may not become evident until several years after construction.  If variations appear, 
we should be immediately notified so that further evaluation and supplemental 
recommendations can be provided.  

The scope of services for this project does not include either specifically or by implication any 
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or 
prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the 
potential for such contamination or pollution, other studies should be undertaken. 

This report has been prepared for the exclusive use of our client for specific application to the 
project discussed and has been prepared in accordance with generally accepted geotechnical 
engineering practices.  No warranties, express or implied, are intended or made.  Site safety, 
excavation support, and dewatering requirements are the responsibility of others.  In the event 
that significant changes in the site conditions, the conclusions contained in this report shall not 
be considered valid unless Terracon reviews the changes and either verifies or modifies the 
conclusions of this report in writing. 

We have appreciated being of service to you in the geotechnical evaluation phase of this 
project.  If you have any questions concerning this letter, test results, and consulting services, 
please do not hesitate to contact us. 




























