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March 28, 2019 
 
 
Genesis Group 
2507 Callaway Road, Suite 100 
Tallahassee, FL 32303 
 
Attention:     Mr. David Goree, E.I.    
 
Reference:  Report of Geotechnical Consulting Services 
                  Andrews Wildlife Management Area Improvements 

        Stormwater Management System   
        NW 90th Avenue  
        Chiefland, Levy County, Florida 

         UES Project No. 0230.1900027.0000  UES Report No. 1658203 
  

Dear Mr. Goree: 
 

Universal Engineering Sciences, Inc. (UES) has completed geotechnical engineering services for 
the proposed new stormwater management system at the subject project in Chiefland, Levy County, 
Florida, as authorized in Proposal 1634085v2, dated February 27, 2019. This report presents the 
results of our subsurface field exploration, laboratory soil testing programs, and recommendations 
for the proposed stormwater management facility. 
 
Objectives  
 
The objectives of our geotechnical consulting services on this portion of the project have been 
summarized as follows: 
 
 Explore the subsurface conditions within the suggested area to gather information concerning 

the near-surface soil conditions, 
 
 Perform a series of laboratory tests on selected subsurface soil specimens to assist with 

engineering soil classifications and to establish the relevant soil composition and permeability  
characteristics,  

 
 Classify and stratify the various soil strata encountered in the soil test borings, 

 
 Evaluate the groundwater level in the area of exploration and make appropriate 

recommendations, 
 
 Recommend appropriate subsurface soil design parameter values for design of the on-site 

stormwater management system. 
 

 Present soil tests boring logs for the proposed structures.   
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Project Information 
 
The subject parcel is located along NW 90th Avenue in Chiefland, Levy County, Florida. Current site 
development plans include construction of stormwater management facilities. The number and 
locations of the borings were selected by the design team. 
 
By contract, our exploration was confined to the zone of soil likely to be stressed by the proposed 
construction. Our work did not address the potential for surface expression of deep geological 
conditions, such as sinkholes. This evaluation requires a more extensive range of field services 
than performed in this study. We will be pleased to conduct an exploration to evaluate the probable 
effect of the regional geology upon the proposed construction, if you desire. 
 
Site Conditions 
 
UES personnel visited the project parcel during the performance of the field portion of this 
geotechnical study. Our on-site observations have been summarized as follows. At the time of our 
exploration, the project parcel was partially developed, with existing park facilities, and moderately 
wooded. The surface soils were observed to be sandy and dry. Surface organic soils, surface 
debris, were not observed on the project site. 
 
Local Geology 
 
The general geology of Levy County is characterized by 30 to 50 feet of undifferentiated fine to 
medium grain sand and clayey sand of Holocene Age overlying limestone of the Ocala Group. The 
Gulf Coastal Lowlands in Levy County are characterized by broad, flat marine erosional plains that 
are underlain by Eocene limestone and blanketed by thin Pleistocene sands deposited by the 
regressing Gulf of Mexico. Due to the general lack of overlying sediment layers, save for the thin 
layers of sands, marls and coquina which are sporadic and are not really confining, the sole aquifer 
of the region, the Floridan, is unconfined in the coastal zones. The surface of the upper Floridan 
Aquifer in the general project site area is estimated in the elevation range of +10 feet NGVD.   
 
General Area Soils Information 
 
The USDA Soil Survey of Levy County, Florida describes the near-surface soil profile in the general 
project area as Otela and Shadeville soils. Relevant engineering index properties have been 
summarized below in Tables 1 and 2. 
 

Table 1 – Relevant Engineering Index Properties of Otela soil (12) 

Depth, 
Inches 

 
Texture 

  
Classification

% Passing 
#200 Sieve

Plasticity 
Index 

Shrink-swell 
Potential 

 
Permeability 

0-50 Fine sand SP-SM, SM 5-15 NP Low 6.0-20 in/hr 

50-68 Sandy clay loam, 
sandy loam, loamy 

fine sand 

SM, SC-SM, 
SC 

20-50 NP-15 Low 0.06-0.6 in/hr 

68-80 Sandy clay loam, 
sandy clay, clay 

SC, CL, CH 45-95 20-39 Moderate 0.06-0.6 in/hr 
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Table 2 – Relevant Engineering Index Properties of Shadeville soil (14) 

Depth, 
Inches 

 
Texture 

  
Classification

% Passing 
#200 Sieve

Plasticity 
Index 

Shrink-swell 
Potential 

 
Permeability 

0-8 Fine sand SP-SM, SM 5-15 NP Low 6.0-20 in/hr 

8-35 Fine sand SP-SM, SM 5-15 NP Low 6.0-20 in/hr 

35-60 Fine sandy loam, 
sandy loam, sandy 

clay loam 

SM, SC-SM, 
SC 

20-45 NP-20 Low 0.6-2.0 in/hr 

60-64 Fine sandy loam, 
sandy clay loam, 

sandy clay 

SM, SC, CL, 
CH 

22-60 7-25 Moderate 0.06-0.2 in/hr 

64 Weathered bedrock --- --- --- --- --- 

  
Subsurface Exploration 
 
The field geotechnical testing activities were started on March 14, 2019 and completed on March 
15, 2019. Field tests for this portion of the geotechnical study included five (5) soil test borings to 
depths of 15 feet in the area of the proposed improvements, and one Double-Ring Infiltrometer 
(DRI) test performed at the locations shown on the attached Boring Location Plan. The actual test 
locations shown were approximate, and were staked in the field by UES personnel using existing 
landmarks and site features. The boreholes were backfilled to grade upon field work completion. 
 
Standard Penetration Test (SPT) Borings: Penetration tests were performed in accordance with 
ASTM Procedure D-1586, Penetration Test and Split-Barrel Sampling of Soils. This test procedure 
generally involves driving a 1.4-inch I.D. split-tube sampler into the soil profile in six inch increments 
for a minimum distance of 18 inches using a 140-pound hammer free-falling 30 inches. The total 
number of blows required to drive the sampler the second and third 6-inch increments is designated  
as the N-value, and provides an indication of in-place soil strength, density and consistency. 
 
Auger Borings: Auger borings were performed in accordance with ASTM Procedure D-1452, 
Standard Practice for Soil Investigation and Sampling by Auger Borings. This test procedure 
advances a solid stem auger into the soil in a manner which reduces soil disturbance. At the 
selected depth, the auger advance and rotation are stopped, and the auger flight retracted from the 
borehole. The in-place soil profile is determined by visual inspection of the soils recovered in the 
auger flights. 
 
Double-Ring Infiltrometer test: A Double-Ring Infiltrometer (DRI) test was performed in accordance 
with the procedures of ASTM D-3385-88 Standard Test Method for Infiltration Rate of Soils in Field 
Using Double-Ring Infiltrometer. This test consisted of driving two open cylinders, one inside the 
other, into the ground partially filling the rings with water, and then maintaining the liquid at a 
constant level. The drop in water level in the inner ring was recorded on the measuring rod for timed 
intervals. The test was performed until the drop in water level was the same over the same time 
interval. The volume infiltrated during timed intervals was converted to an incremental infiltration 
velocity, expressed in inches/hour, and plotted versus elapsed time. The infiltration rate was the 
maximum steady state of average incremental infiltration velocity. The basic infiltration rate was 
obtained once the values of infiltration rates were constant. In-situ infiltration rates of soil results 
have been presented in Appendix B. 
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The results of the classification and stratification have been shown on the attached Boring Logs. It 
should be noted that soil conditions might vary between soil test boring locations, and between the 
subsurface soil strata interfaces which have been shown on the Boring Logs. The soil test boring 
data reflect information from the specific test locations only. This report presents an evaluation of 
site conditions on the basis of traditional geotechnical procedures for site characterization. The 
recovered samples were not examined, either visually or analytically, for chemical composition or 
environmental hazards. 
 
Subsurface Findings 
 
The field exploration performed for this project disclosed subsurface conditions that are consistent 
with the local geology and general area soils information described above. The subsurface 
conditions found in the soil test borings have been summarized in the attached Boring Logs and 
described below.  
 
Generally soil test borings encountered sand [SP] to depths of 5 to 7 feet followed by silty-clayey 
sands [SM-SC/SC] to sandy clay [CH] to depths of 8.5 to 21.5 feet. Below the clayey soils, the soil 
test borings generally encountered limestone to boring termination depths.  
 
The groundwater table was encountered at a depth of 19 feet the soil borings at the time of 
exploration. Fluctuations of perched groundwater level conditions on this project parcel should be 
expected to occur seasonally as a result of irrigation, rainfall, surface runoff, and nearby 
construction activities. Fluctuations of groundwater level conditions on this project parcel should be 
expected to occur seasonally as a result of rainfall, surface runoff, nearby construction activities, 
and other factors. 
 
Laboratory Soil Tests 
 
The soil samples recovered from the field exploration program were placed in containers and 
returned to our soils laboratory, where the Geotechnical Engineer visually classified the samples. 
Laboratory soil tests are performed to aid in the classification of the soils, and to help in the 
evaluation of engineering characteristics of the soils. Representative soil samples were selected for 
percent fines determination, moisture content and permeability tests. The test results have been 
presented on the attached Boring Logs and summarized in Table 3. 
 
Percent Passing No. 200 Sieve: Certain recovered soil samples were selected to determine the 
percentage of fines. In these tests the soil samples were dried and washed over a No. 200 mesh 
sieve. The percent of soil by weight passing the sieve was the percentage of fines or portion of the 
sample in the silt and clay size range. This test was conducted in accordance with ASTM Procedure 
D-1140, Amount of Material in Soils Finer Than the #200 Sieve. 
 
Permeability:  Representative soil samples were selected to determine the permeability rate of the 
soil. Constant head permeability tests were performed on remolded representative samples of the 
near surface soils from the proposed stormwater management area. These tests were conducted 
following the concepts outlined in ASTM D-2434, Standard Test Method for Permeability of 
Granular Soils (Constant Head and Falling Head). 
 
Moisture Content: Certain recovered soil samples were selected to determine their moisture 
content. The moisture content is the ratio expressed as a percentage of the weight of water in a 
given mass of soil to the weight of the solid particles. This test was conducted in accordance with 
ASTM Procedure D-2216, Standard Test Method for Laboratory Determination of Water (Moisture) 
Content of Soil and Rock.  
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Table 3 – Laboratory Soil Test Results 
Test Location Sample Depth Type of Test Results Soil Description 

B-2 5.5 feet 
% Finer #200 42 % Very Clayey Sand to 

Sandy Clay Moisture Content 15% 

B-4 14 feet 
% Finer #200 40 % Very Clay Sand to 

Sandy Clay Moisture Content 25 % 

B-5 2.5 feet 

% Finer #200 6 % 

Sand with silt Moisture Content 5 % 

Permeability 20 feet/day 

B-5 4 feet 
% Finer #200 21 % 

Clayey Sand 
Moisture Content 12% 

 
Stormwater Management System 
 
The laboratory test data indicates that the surficial sandy soils within the proposed stormwater 
management area for this project generally have infiltration rate of 20 to 22 feet per day at the test 
location. Based upon the above findings, we recommend that you consider the soil parameters 
presented in Table 4 for design of the stormwater management system on the subject project site. It 
should be noted that the above referenced values are measured values and do not incorporate 
factor of safety. 
 

Table 4 – Stormwater Management System Soil Design Parameters  
Corresponding Soil Boring Test Locations B-5 

Average Depth to Confining Layer, feet 5.5 

Estimated Unsaturated Vertical Infiltration rate, feet per day 20 

Estimated Horizontal Hydraulic Conductivity, feet per day 30 

Estimated Fillable Porosity, percentage 30 

Estimated Depth of Seasonal High Water Table feet1 5 

1The seasonal high water table will be a result of perched conditions. 
 
Stormwater Management System Fill Suitability 
 
The recovered soil samples were classified using visual and textural means, and limited laboratory 
testing. We offer the following preliminary guidelines for the use of on-site soils, such as those 
excavated from the proposed shallow retention areas, as fill material for the project. 
 
Soil materials excavated and classified as fine sands to sand with silts and sand with clay (SP, SP-
SM, SP-SC), with typically 12% fines or less (silt/clay fraction), may be considered suitable for use 
as utility trench backfill, as well as building pad and pavement subgrade structural fill, provided said 
materials are properly dried, placed, and compacted. 
 
Soil materials excavated and classified as silty fine sands [SM], with typically 12% to 25% fines, 
may also be considered suitable for use as utility trench backfill, as well as building pad and 
pavement subgrade structural fill, after significant drying and some mixing with the fine sand 
material described above. Proper placement, proof rolling and compaction must also be performed. 
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Soil materials excavated and classified as clayey sand, silt or clay (SC, ML, MH, CL, and CH) and 
any organic-laden soils (5% or greater organics by weight) should not be reused as fill beneath 
buildings or pavement sections. These materials could be used in green areas, if applicable and in 
non-structural applications where excessive ground subsidence will not create functional or 
aesthetic problems. It should be noted that silt and clay materials will retain water and if used may 
become saturated and soft for a significant period of time following a rain event. 
 
Soil borings for a typical geotechnical report are widely spaced and generally not sufficient for 
reliably detecting the presence of isolated, anomalous surface or subsurface conditions, or reliably 
estimating unsuitable or suitable material quantities. Accordingly, UES does not recommend relying 
on our boring information to negate presence of anomalous materials or for estimation of material 
quantities unless our contracted services specifically include sufficient exploration for such 
purpose(s) and within the report we so state that the level of exploration provided should be 
sufficient to detect such anomalous conditions or estimate such quantities. Therefore, UES will not 
be responsible for any extrapolation or use of our data by others beyond the purpose(s) for which it 
is applicable or intended. 
 
Report Limitations  
 
This Report has been prepared for the exclusive use of Genesis Group, and members of the 
Design/Construction Team for the specific project discussed in this Report. This Report has been 
prepared in accordance with generally accepted local geotechnical engineering practices; no other 
warranty is expressed or implied. If any changes in the design or location of the project elements as 
outlined in this Report are planned, the conclusions and recommendations contained in this Report 
shall not be considered valid unless the changes are reviewed and the conclusions modified or 
approved, in writing, by UES. 
 
UES performs hydraulic conductivity tests, including the two most common, i.e., DRI and remolded 
laboratory permeability testing, using generally accepted practices of the local engineering 
community. These common tests are the quickest and most economical for stormwater 
management system design. However, the user of this information is cautioned that the potential 
variability of results and reproducibility associated with these types of tests can be significant. It is 
important to note that there are many factors influencing the permeability of a soil. These factors 
include, but are not limited to, soil grain size, soil particle arrangement and structure, dispersion of 
soil fines, density, and degree of saturation, soil heterogeneity, and soil anisotropy. Also, the 
permeability measured by such tests may not be representative of that of the total effective aquifer 
thickness. 
 
Factors of safety can compensate for part of the inherent test limitations but the Designer must 
exercise judgment regarding final selection and applicability of provided soil design input 
parameters. Should the modeling analysis indicate marginally acceptable compliance with Water 
Management District design criteria, it may be advisable to perform more extensive and 
representative in-situ permeability testing by collecting “undisturbed” horizontal and vertical soil 
samples and/or installing grouted piezometers or wells for slug testing. UES can perform these field 
tests if desired.  
 
Additionally, the actual exfiltration rates from the pond may be influenced by pond geometry, natural 
soil variability, in-situ depositional characteristics and soil density, retention volume, and 
groundwater mounding effects. Also, it is important to note that the upper in-situ soil zone is usually 
altered during the excavation and grading operations by heavy, vibrating earthwork equipment. Due 
to these numerous factors cited above, published literature suggests that the permeability of a soil 
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can only be estimated to within an order of magnitude. Therefore, appropriate factors of safety 
should be incorporated into the design process. 
 
Closure  
 
We have enjoyed being a part of the engineering team on this project, and appreciate the 
opportunity to have assisted you towards its successful completion. Please contact our office if you 
have any questions or need further assistance.  

 
Respectfully submitted, 

 
UNIVERSAL ENGINEERING SCIENCES, INC. 

Certificate of Authorization Number 549 
 

 
 
 
 
 
 
 
 
 
 
Timothy E. Kwiatkowski, P.E.     Eduardo Suarez, P.E.    
Project Geotechnical Engineer    Senior Geotechnical Engineer   
Florida P.E. No. 86444     Florida P.E. No. 60272   
         Date:  
 
 
 
 
Attachments: Appendix A: Boring Location Plan, Boring Logs, Key to Boring Log, 
            Appendix B: Double-Ring Infiltrometer (DRI) Results, 
                      Appendix C: Terms and Conditions  
 
 

This item has been electronically signed and sealed by Eduardo Suarez, PE on the date adjacent to the seal using Digital Signature. 
Printed copies of this document are not considered signed and sealed and the signature must be verified on any electronic copies. 
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