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1.0 PROJECT INFORMATION 
 
1.1 PROJECT AUTHORIZATION 
Intertek-PSI has completed a geotechnical exploration for the proposed dam and drop structures along 
Wolf River Boulevard at Allenby Lake in Germantown, Tennessee. Our services were authorized by Mr. 
Steve Hooper from ETI Corporation by signing our proposal.  This exploration was accomplished in general 
accordance with PSI Proposal No. 0502-401732 dated June 14, 2023. 
 
1.2 PROJECT DESCRIPTION 
Project information was obtained from Mr. Hooper. We have also been furnished with site plans 
entitled SITE DEVELOPMENT CONSTRUCTION DRAWINGS, ALLENBY LAKES DRAINAGE IMPROVEMENTS, 
Germantown Tennessee” dated April 24, 2018.  The improvements will consist of the construction of a 
new pond outlet structure and four drop structures along a newly developed drainage feature leading 
from Allenby Lake to an unnamed tributary of the Wolf River. We have been requested to provide soil 
parameters and geotechnical related recommendations for the design of the proposed structures.  
 
The geotechnical recommendations presented in this report are based on the available project 
information, structure locations, and the subsurface materials described in this report. If the noted 
information is incorrect, please inform PSI in writing so that we may amend the recommendations 
presented in this data report if appropriate and if desired by the client. PSI will not be responsible for 
the implementation of its recommendations when it is not notified of changes in the project. 
 
1.3 PURPOSE AND SCOPE OF SERVICES 
The purpose of this study was to explore the subsurface conditions to identify soil types and parameters 
that will be used by others for design of the improvements. Our scope of services included drilling one soil 
test boring at the planned location of the new pond outlet structure to a depth of about 40 feet below the 
surface, 4 borings to 15 feet at each of the drop structures, select laboratory testing, and preparation of 
this geotechnical report. This report briefly outlines the testing procedures, presents available project 
information, describes the site and subsurface conditions, and presents recommendations regarding the 
following: 
 

• PSI’s understanding of the project 
• A geologic overview of the project area 
• Description of the site conditions at the time of drilling 
• Site vicinity map 
• Boring location plan 
• Series of boring logs with their associated laboratory testing 
• Discussion of subsurface conditions encountered including pertinent soil properties and 

groundwater conditions 
• Recommendations for overall site/soil preparation, including natural in-place soil and fill and 

overall suitability of the in-situ soils for use as utility backfill and structural fill 
• Geotechnical issues that may impact the planned construction activities 



Project Number: 0502-2326 
Allenby Lake Improvements 

February 29, 2024 Revised March 22, 2024 
Page 2 

 

www.intertek.com/building 
 

The scope of services for this geotechnical study did not include an environmental assessment for 
determining the presence or absence of wetlands or hazardous or toxic materials in the soil, bedrock, 
surface water, groundwater, or air, on or below or around this site. Any statements in this report or on 
the boring logs regarding odors, colors or unusual or suspicious items or conditions are strictly for the 
information of the client.  
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2.0 SITE AND SUBSURFACE CONDITIONS 
 
2.1 SITE LOCATION AND DESCRIPTION 
The site for the improvements is located at the east end of Allenby Lake in the vicinity of the existing 
pond outlet that leads into the tributary of the Wolf River.  The site is currently wooded and/or covered 
with brush and low vegetation. The site’s general location is at 35.1028o N/89.7772o W.  
 
Based on the plans provided, the base of the lake is at an elevation of about 256 feet.  The pool elevation 
is approximately 259 based on the existing conditions survey.  The lake drains into the previously 
discussed tributary over an approximate 250-foot length to an elevation of about 245 feet. 
 
2.2 GENERAL GEOLOGY 
Germantown, Shelby County, Tennessee is located in a narrow band that parallels the eastern bluffs of 
the Mississippi River known as the "Loess Hills". This band lies in a physiographic subdivision known as 
the East Gulf Section of the Atlantic and Gulf Coastal Plains Province and is included in a portion of the 
Section called the Mississippi Embayment. The Embayment was a bell-shaped arm of the Gulf of Mexico 
outlined roughly by Little Rock, Arkansas on the west; Cairo, Illinois on the north; and the Lower 
Tennessee River on the east. 
 
Structurally, the Mississippi Embayment is a downwarped, partly down-faulted, trough in Paleozoic Era 
of rocks. The axis of the trough has migrated in past geologic time, but now approximates the course 
of the Mississippi River Valley. The trough has been filled with unconsolidated gravels, sands, and clays 
ranging in geological age from upper Cretaceous to Recent. 
 
In Tennessee, the unconsolidated sediments in the Mississippi Embayment reach their maximum 
thickness at Shelby County where they are from 2,700 to 3,000 feet thick. Subsequently, late in the 
Tertiary Period and early in the Quaternary Period streams carried extensive quantities of sand and 
gravel into the area and formed wide-spread terraces of these materials mixed with varying amounts 
of silt and clay on top of the older Tertiary deposits. Aeolian, or wind-blown silts and clays (loess) 
comprise the presently exposed surface in the Shelby County area. In general, the loess is 75 feet or 
more thick at the bluffs of the Mississippi River but thins out to the east and disappears within about 
50 miles. 
 
2.3 SUBSURFACE MATERIALS 
The site subsurface conditions were explored with 5 soil tests borings drilled generally at the planned 
locations of the new pond outlet structure and at the drop structures.  The borings were advanced to a 
depth of 40 feet at the outlet structure and to 15 feet at the drop structures. The boring locations and 
depths were proposed by PSI, and the boring locations are illustrated on the Boring Locations Plan 
enclosed in Appendix A. The borings were located in the field by a representative of PSI by the use of a 
hand-held GPS unit with coordinates depicted from Google Earth Pro.      
 



Project Number: 0502-2326 
Allenby Lake Improvements 

February 29, 2024 Revised March 22, 2024 
Page 4 

 

www.intertek.com/building 
 

The boring were advanced utilizing hollow stem auger drilling methods, and soil samples were routinely 
obtained during the drilling process using split spoon and Shelby tube sampling techniques. Drilling and 
sampling techniques were accomplished in accordance with ASTM procedures. The PSI General Notes 
for soil borings are enclosed in Appendix B and the boring log is in Appendix C. Select soil samples were 
tested in the laboratory to determine material properties for our evaluation. Laboratory testing was 
accomplished in accordance with ASTM procedures.  
 
The soils encountered within the borings consisted of two general strata.  The upper stratum consisted 
of fine-grained soils composed of silt and clay.  The lower stratum consisted of coarse-grained soils with 
some fines to the terminal depths of the borings.  
 
The upper stratum extended from the surface to depths of approximately 13 to 18 feet.  The fine-
grained soils encountered were classified by both Atterberg limits tests (Liquid Limit, LL, and Plastic 
Limit, PL) and visual classification as silty or lean clays (CL) and silt (ML) in accordance with the Unified 
Soil Classification System (USCS). The standard penetration tests (SPT) N-values indicated these fine-
grained soils ranged in consistencies from very soft to very stiff but were typically stiff to very stiff. The 
moisture content of these fine-grained soils ranged from 11 to 28 percent.  The following is a summary 
of laboratory tests performed on the samples within this stratum. 
 

Boring No. Depth (feet) Moisture 
Content (%) 

LL PL Dry Density (pcf) Unconfined 
Compression 
Strength (tsf) 

B-01 6 - 8 20 36 18 106 1.92 
B-01 13 - 15 20 29 18 110 1.50 
B-02 6 - 8 20 40 20 106 2.20 
B-04 6 - 8 26 32 22 99 1.05 
B-05 1 – 2.5 28 28 25 -- -- 
B-05 8 - 10 21 33 21 104 1.21 

  
Soils encountered within the upper 5 feet of B-05 were generally soft and contained roots and wood.  
The wood encountered may have been older roots or wood pieces covered by sediment.  
 
The coarse-grained soils encountered were classified by mechanical sieve tests, Atterberg limits, and 
visual classification as clayey sands (SC) and sands (SP) in accordance with USCS. The SPT N-values 
indicated these coarse-grained soils ranged in relative density from loose to dense. The moisture 
contents of these soils ranged from 5 to 22 percent. 
 
The above subsurface description is of a generalized nature to highlight the major subsurface 
stratification features and material characteristics. The boring logs in the appendix should be reviewed 
for specific information at the boring location. These records include soil descriptions, stratifications, 
penetration resistances, locations of the samples, and laboratory test data. The stratifications shown 
on the boring log represents the conditions only at the actual boring location. Variations may occur and 
should be expected between and beyond the boring locations. The stratifications represent the 
approximate boundary between subsurface materials and the actual transition may be gradual. Water 
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level information obtained during field operations is also shown on the boring log. The samples that 
were not altered by laboratory testing will be retained for 60 days from the date of this report and then 
will be discarded. 
 
2.4 GROUNDWATER INFORMATION 
Groundwater was encountered during drilling and upon completion of B-01. Water was initially 
encountered at a depth of about 23 feet.  Upon completion of the boring, the water level was measured 
at 35 feet below existing grade.  Groundwater was not encountered in the remaining borings.  The 
water level could change due to precipitation or changes in nearby bodies of water. In addition, trapped 
water may be encountered within other areas of the project.  The groundwater information presented 
in this report was obtained at the time of drilling, but the groundwater level at the site may be different 
at the time of construction. 
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3.0 EVALUATION AND RECOMMENDATIONS 
 
3.1 GEOTECHNICAL DISCUSSION 
Plans have been developed for the construction of the Allenby Lakes Drainage Improvements along 
Wolf River Boulevard in Germantown, Tennessee. The improvements will consist of a pond outlet 
structure and four drop structures that have been designed by others. 
 
The pond outlet structure will have the following characteristics: 
 

Top Elevation 265 feet 
Weir Elevation 261.7 feet 

Upstream Base Elevation 258 feet 
Downstream Base Elevation 257 feet 

Upstream / Downstream Slopes 3 horizontal to 1 vertical 
Upstream Weir Cut-Off Wall 6’ by 22’ by 1’ thick concrete 

Weir Armoring 1 ½ -foot thick grouted rip-rap 
Downstream toe filter Sand filter blanket with toe drain 

 
The drop structures will be constructed in a similar fashion utilizing a concrete cut-off wall and grouted 
rip-rap.  Wherever granular soils such as rip-rap and the downstream toe drain contact the in situ soils, 
the plans call for a filter fabric separating the fine- and coarse-grained soils.  The toe drain appears to 
be of reasonable design and extent. 
 
Firm subgrades for placement of fill and cut-off walls will be verified during construction.  We 
understand the subgrade at the pond outlet structure will be undercut a minimum of 2 feet to firm soil 
and be backfilled with soil similar to the dam.  It is PSI’s opinion that this is a satisfactory procedure, 
and based on the results of the borings, the elevation proposed for the undercut should be sufficient 
to achieve a depth of firm soils.   
 
PSI notes that the base of the excavation should be closely observed for the presence of roots, organics, 
saturated soils and seams of sand that could be a pathway for seepage.  If encountered and depending 
on the soil conditions at the time of observation, a decision must be made on either removing these 
materials in their entirety or excavating a cut-off trench beneath and along the axis of the structure and 
into the abutment soils.  PSI notes that given the minimal depth of retained water, a cut-off trench is 
not expected to be necessary but can be incorporated as necessary based on conditions in the field.  
This trench can be deep enough to cut off soils determined to be potential pathways for seepage.  In 
general, the trench should be wide enough for excavation and compaction equipment to operate, and 
the slopes should be no steeper than 1 to 1.  The backfill soils should be similar to the soils used for the 
remainder of the embankment and should be compacted in place as required by the specifications. 
 
The concrete placed in the cut-off walls should be placed in intimate contact with the fine-grained in 
situ soils.  Granular materials such as sand or gravel should not be placed in the excavations prior to 
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placement of concrete.  Further, the trenches should be free of loose soil or water prior to placement 
of concrete.  Careful observations during concrete placement should be made to verify that excavation 
walls do not slough into the trench and result in a weak zone.  It was reported to PSI that the soils at 
the base of the cut-off walls should be capable of supporting bearing pressures of 2,000 psf.  It is PSI’s 
opinion that this is the case based on the borings.  We note that some organics/old sediment was 
encountered in B-05.  If this material is encountered at the base of the cut-off wall, the wall will have 
to be extended to a greater depth.  PSI was also asked to comment on the lateral extent of the cut-off 
walls.  PSI understands these walls to be “weir” type structures.  As such, and given the fact that the fill 
soils will be relatively impermeable or very low permeability clays and the fact of the minimal depth of 
retained water, it is PSI’s opinion that it is not necessary for the cut-off wall to extend the full length of 
the dam. 
 
PSI notes that some soils may be more susceptible to erosion and piping.  We generally recommend 
soils used for dam-type structures be fine-grained silt and clay mixtures having plasticity indices (PI) of 
between 12 and 25 and have liquid limits (LL) of 35 to 45.  These soils should have permeabilities 
suitable for impoundment structures based on local experience.  Tests can be performed at the time of 
construction on potential borrow sources as desired. 
 
The design provided to PSI includes 3 to 1 up and downstream slopes.  Based on the soil strengths 
estimated from the borings and samples collected, these maximum slopes should be satisfactory.  
Steeper slopes were noted in isolated areas where the soils will be armored with rip-rap.  Temporary 
slopes of 2 to 1 are typically stable depending on weather conditions and length of time the slopes are 
in use. 
 
3.2 SITE PREPARATION  
We recommend that topsoil, vegetation, roots, and any soft soils in the construction areas be stripped 
from the site. The site is heavily wooded or brushed, and it is not unusual for organic topsoil thickness 
to vary across the site. The depth of removal and the adequacy of stripping operations should be 
determined by a representative of the geotechnical engineer at the time of construction.  As discussed 
previously, some organics, roots and soft soils were encountered in the upper 5 feet of B-05.  Care 
should be taken to identify these soils and remove them as necessary. 
 
Existing utilities should be located and rerouted as necessary and any pipes or utility conduits should 
be removed. Utility trench excavations must be cut to competent bearing soils suitable for support of 
fill placement and then backfilled with properly compacted fill that is constructed as outlined in of this 
report. 
 
After stripping and excavating to the proposed subgrade level, as required, the construction areas 
should be observed and tested using a hand-held cone penetrometer or should be proofrolled. Soils 
that are observed to rut or deflect excessively under a moving load, or are otherwise judged to be 
unsuitable, should either be processed and re-compacted or undercut and replaced with properly 
compacted fill. The decision as to the most appropriate method of remedial action where problems are 
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encountered should be made by the geotechnical engineer based on the site conditions at the time of 
construction. The undercutting operations should be witnessed by the geotechnical engineer and 
should be performed during a period of dry weather. 
 
Once testing of the site has been completed, the subgrade soils should be scarified and compacted to 
at least 95 percent of the standard Proctor (ASTM D 698) maximum dry density for a depth of at least 
6 inches below the surface. Any structural fill should then be placed on the prepared subgrade. 
 
If desired, bulk samples of the site soils may be obtained by PSI for standard Proctor tests to help define 
the optimum moisture contents of site soils. Based on these test results, more definitive statements 
can be made regarding the necessity to undercut, aerate and re-compact wet fine-grained soil 
subgrades and the level of effort that will likely be required to adjust the moisture content of the in-
situ soils that will be cut and used for fill. Past experience indicates that these earthwork operations 
may be time consuming and have the potential to add considerable cost to the earthwork portion of 
the project. 
 
3.3 FILL RECOMMENDATIONS 
After subgrade preparation and observation have been completed, fill placement may begin. Fill 
material should be placed in a relatively uniform horizontal lift on the prepared subgrade. Fill materials 
should be primarily fine-grained, free of organic or other deleterious materials, have a maximum 
particle size of 3 inches, be relatively well graded, and have a liquid limit between 35 and 45 and a 
plasticity index of between 12 and 25. Close moisture content control will be required to achieve the 
recommended degree of compaction. 
 
The plans require 98 percent compaction (ASTM D698) for the over cut subgrade area and the berm 
soils.  PSI agrees with this compaction level.   
 
Fill should be placed in maximum lifts of 6 inches of loose material and should be compacted within the 
range of 2 percentage points below to 3 percentage points above the optimum moisture content value. 
If the fill is too dry, water should be uniformly applied across the affected fill area. If the fill is too wet, 
it must be dried. In either event, the fill should be thoroughly mixed by disking to obtain a relatively 
uniform moisture content throughout the lift immediately prior to compaction.  In addition, smooth 
rolling between lift should be avoided.  If it is necessary to smooth drum roll a lift to “seal” it off 
temporarily, the lift should be scarifies and moisture conditioned prior to placement of additional lifts.  
This will help to avoid seepage pathways between lifts. 
 
Each lift of fill should be tested by a representative of the geotechnical engineer prior to placement of 
subsequent lifts. Permanent slopes should be constructed with a maximum slope of 3H:1V to provide 
long term stable slopes and also provide for easy maintenance of the vegetated slope face.  
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4.0 REPORT LIMITATIONS 
 
The recommendations submitted in this report are based on the available subsurface information 
obtained by PSI and design details furnished by ETI for the proposed project. If there are any revisions 
to the plans for this project, or if deviations from the subsurface conditions noted in this report are 
encountered during construction, PSI should be notified immediately to determine if changes in the 
foundation recommendations are required. If PSI is not retained to review these changes, PSI will not 
be responsible for the impact of those conditions on the project. 
 
The geotechnical engineer warrants that the findings, recommendations, specifications, or professional 
advice contained herein have been made after being prepared in accordance with generally accepted 
professional engineering practice in the local area. No other warranties are implied or expressed. 
 
After the plans and specifications are more complete, the geotechnical engineer should be retained 
and provided the opportunity to review the final design plans and specifications to check that our 
engineering recommendations have been properly incorporated into the design documents. At this 
time, it may be necessary to submit supplementary recommendations. This report has been prepared 
for the exclusive use of ETI for the specific application to the proposed Allenby Lakes Drainage 
Improvements in Germantown, Tennessee. 
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GENERAL NOTES

SAMPLE IDENTIFICATION

Page 1 of 2

The Unified Soil Classification System (USCS), AASHTO 1988 and ASTM designations D2487 and D-2488 are
used to identify the encountered materials unless otherwise noted.  Coarse-grained soils are defined as having
more than 50% of their dry weight retained on a #200 sieve (0.075mm); they are described as: boulders,
cobbles, gravel or sand.  Fine-grained soils have less than 50% of their dry weight retained on a #200 sieve;
they are defined as silts or clay depending on their Atterberg Limit attributes.  Major constituents may be added
as modifiers and minor constituents may be added according to the relative proportions based on grain size.

Description
Flat:

Elongated:
Flat & Elongated:

Description
Angular:

Subangular:

Subrounded:

Rounded:

                          Criteria
Particles with width/thickness ratio > 3
Particles with length/width ratio > 3
Particles meet criteria for both flat and
elongated

Descriptive Term
Trace:

With:
Modifier:

             Size Range
Over 300 mm (>12 in.)
75 mm to 300 mm (3 in. to 12 in.)
19 mm to 75 mm (¾ in. to 3 in.)
4.75 mm to 19 mm (No.4 to ¾ in.)
2 mm to 4.75 mm (No.10 to No.4)
0.42 mm to 2 mm (No.40 to No.10)
0.075 mm to 0.42 mm (No. 200 to No.40)
0.005 mm to 0.075 mm
<0.005 mm

     Component
Boulders:
Cobbles:

Coarse-Grained Gravel:
Fine-Grained Gravel:

Coarse-Grained Sand:
Medium-Grained Sand:

Fine-Grained Sand:
Silt:

Clay:

ANGULARITY OF COARSE-GRAINED PARTICLESRELATIVE DENSITY OF COARSE-GRAINED SOILS

N - Blows/foot

0 - 4
4 - 10
10 - 30
30 - 50
50 - 80

80+

Relative Density

Very Loose
Loose

Medium Dense
Dense

Very Dense
Extremely Dense

RELATIVE PROPORTIONS OF FINES
% Dry Weight

< 5%
5% to 12%

>12%

Standard "N" penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2-inch O.D.
Split-Spoon.
A "N" penetration value corrected to an equivalent 60% hammer energy transfer efficiency (ETR)
Unconfined compressive strength, TSF
Pocket penetrometer value, unconfined compressive strength, TSF
Moisture/water content, %
Liquid Limit, %
Plastic Limit, %
Plasticity Index = (LL-PL),%
Dry unit weight, pcf
Apparent groundwater level at time noted

                       Criteria
Particles have sharp edges and relatively plane
sides with unpolished surfaces
Particles are similar to angular description, but have
rounded edges
Particles have nearly plane sides, but have
well-rounded corners and edges
Particles have smoothly curved sides and no edges

N:

N60:
Qu:
Qp:

w%:
LL:
PL:
PI:

DD:
,   ,

GRAIN-SIZE TERMINOLOGY PARTICLE SHAPE

SOIL PROPERTY SYMBOLS

Shelby Tube - 3" O.D., except where noted.
Rock Core
Texas Cone
Bulk Sample
Pressuremeter
Cone Penetrometer Testing with
Pore-Pressure Readings

DRILLING AND SAMPLING SYMBOLS

Solid Flight Auger - typically 4" diameter
flights, except where noted.
Hollow Stem Auger - typically 3¼" or 4¼ I.D.
openings, except where noted.
Mud Rotary - Uses a rotary head with
Bentonite or Polymer Slurry
Diamond Bit Core Sampler
Hand Auger
Power Auger -  Handheld motorized auger

Split-Spoon - 1 3/8" I.D., 2" O.D., except
where noted.

SFA:

HSA:

M.R.:

R.C.:
H.A.:
P.A.:

SS:

ST:
RC:
TC:
BS:
PM:

CPT-U:
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