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Geotechnical Engineering-Testing, Inc.
PROFESSIONAL ENGINEERS

Geotechnical Evaluations - Geosciences - Construction Materials - Pavement Management

904 Butler Drive • Mobile, Alabama 36693 • 251.666.7197
www.geoengr.com

April 28, 2020

Mr. Markus Moore
Engineer I
Big Creek Lake
Mobile Area Water & Sewer System

Via email: MAMOORE@mawss.com

Re: Report of Soils Explorations and Geotechnical Engineering Studies for the Proposed Big 
Creek Lake Dam Gate Automation Project in Mobile County, Alabama
(G.E.T. Project No. 20-125)

Mr. Moore: 

Geotechnical Engineering-Testing, Inc. (GET) is pleased to submit this report of soils 

explorations and geotechnical engineering studies for the proposed Big Creek Lake Dam Gate 

Automation project in Mobile County, Alabama.  This report includes the results of soil test 

borings and physical laboratory tests that were performed for these evaluations along with our 

recommendations for certain design-phase geotechnical aspects of the project. The 

recommendations provided only apply to the specific project and site discussed in this report.

Please call Curt Doyle, P.E. if you have any questions regarding this report. 

Sincerely,

GEOTECHNICAL ENGINEERING-TESTING, INC.

Curt Doyle, P.E.
Principal Engineer
Alabama License No. 25733
Date:__________________
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INTRODUCTION

Geotechnical Engineering-Testing, Inc. (GET) has completed the authorized soils explorations 

and geotechnical engineering studies for the proposed Big Creek Lake Dam Gate Automation 

project in Mobile County, Alabama.  The soils explorations for this project have included 

performance of four soil test borings, collection of three bulk samples, visual descriptions of the 

soils encountered/collected, and laboratory tests on selected soil samples.  The engineering study 

has included the partial planning, and the coordination and supervision of the soils explorations 

program, evaluations of the results of the soils explorations, and development of 

recommendations for site preparation, building foundation design and construction, pavement 

design and construction, and the preparation of this report.  Our services were performed in 

general accordance with the Geotechnical Scope of Work provided to us by Stantec, the project 

engineers.

Our soils explorations and geotechnical engineering evaluations indicate that the proposed 

project site is well suited for supporting the planned gate automation facility.  Site preparation 

should be straightforward as negligible modification of in-situ soils should be required.  

Likewise, grading of the site, which will require placement of several feet of fill soils, can be 

accomplished with readily available granular soils that will provide good support for the planned 

structure and equipment. Details of our findings and recommendations are presented in the 

following sections of this report. 

PROJECT AND SITE DESCRIPTION

A Site Layout plan, included as Appendix A in this report, received from Stantec indicates the 

proposed project site lies approximately 45 ft north of Tanner Williams Road and approximately 

200 ft east of the end of Big Creek Lake Dam.  A Highway Location Map showing the general 

location of the proposed project is provided in Figure 1 of this report.   
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Plans indicate the project site will be irregularly shaped but will approach rectangular with a 

length, in the east-west direction, of approximately 76 ft.  The west end of the project site will be

approximately 50 ft wide and the east end approximately 25 ft wide.  An approximate 12-ft 

square Control Building and a standby generator will be situated at the west end of the site and 

will be supported by one concrete foundation slab with dimensions of approximately 17 ft by 25 

ft.  We understand the Control Building will be a modular structure manufactured offsite.  

Outside the concrete foundation slab area the project site will be aggregate surfaced parking and 

drive areas.  An entrance drive will be constructed from Tanner Williams Road to the project 

site.

Based on the Site Layout plan, which includes existing and design topographic information, the 

design finished grade of the project site varies from approximately +120 ft at the east end to 

approximately +123 ft at the west end.  It is anticipated that the finished floor elevation of the 

concrete foundation slab will be approximately +123.5 ft.  The existing ground elevation within 

the area of the proposed project site is currently relatively flat and level and the surface elevation 

is approximately +116 ft.  Therefore, the project plans require placement of approximately 4 ft of 

fill soil at the east end of the project site and approximately 8 ft at the west end. 

Tanner Williams Road exists at approximate elevation +125 in the vicinity of the planned 

driveway and the roadway embankment slopes relatively steeply to the existing site elevation of 

approximately +116 ft.  Thus, placement of fill soil for the driveway will vary from 0 ft at 

Tanner Williams Road to approximately 7 ft at the south edge of the project site. 

At the time of our field work, the site was clear. It appeared the northern portion of the site had 

been cleared of dense woods in the recent past.  Observations indicated the ground surface of the 

entire proposed project site is firm and well drained.DRAFT
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SOILS EXPLORATIONS PROGRAM

The procedures for the field exploration and laboratory testing programs utilized on this project 

are summarized in the following sections of this report. 

Boring Locations

The locations of the soil test borings performed for this project were prescribed by Stantec.  

Prescribed locations were shown on the Site Layout plan along with State Plane Coordinates of 

the locations.  GET personnel established prescribed soil test boring locations in the field using a 

sub-meter network rover GPS device. Soil test boring locations are shown on a copy of the Site

Layout Plan in Appendix A. 

Field Explorations 

The soils explorations for this project included performing four soil test borings to depths of 30 ft 

below ground surface.  The borings were made with a track-mounted MOBILE B-37 core-boring 

rig. Boreholes were advanced using the rotary wash method in which a bentonite drilling fluid 

was circulated through the boreholes to transport soil cuttings to the surface and to stabilize the

borehole walls and bottoms.  Standard penetration tests were performed and split spoon soil 

samples were collected continuously to a depth of 10 ft and then at 5-ft intervals to the boring 

termination depths.  Because no soft to medium consistency cohesive soils were encountered, no 

undisturbed Shelby tube samples were collected.  Boring and sampling operations were 

conducted in general accordance with standard procedures. Depths where samples were 

collected and the results of the standard penetration tests are shown on the Logs of Boring 

included in Appendix B of this report. 

Split spoon samples collected during the boring operations were visually described, logged, 

placed in moisture tight plastic bags, and transported to the laboratory.  As a quality control 

measure, all samples were visually examined by a senior geotechnical technician to confirm or 

adjust field classifications in the laboratory.  This work was supervised by the project 

geotechnical engineer of record. 
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Field services also included collection of three bulk samples.  One bulk sample was collected 

from near the midpoint of the proposed project site (Bulk #1).  Additional bulk samples were 

collected from borrow pits owned by Walton Construction (Bulk #2) and Weaver Construction 

(Bulk #3).  Both borrow pits are located on Tanner Williams Road approximately 3.5 miles east 

of site.  It should be noted that a third potential borrow source is located near these two pits but it 

was not sampled.  The approximate locations are show on the Highway Location Map. 

Laboratory Testing

The laboratory testing program included performing physical laboratory soil mechanics tests on 

selected soil samples recovered from the borings and on the bulk samples.  Tests included 

moisture content, Atterberg limits, grain size distribution analyses, specific gravity, standard 

Proctor density, and California bearing ratio.  Test results are shown on the Logs of Boring 

opposite the respective samples tested and on test reports included in Appendix C of this report.

Tests were performed in general accordance with applicable laboratory soil testing standards. 

Historical Information 

Soils explorations from a previous investigation performed by GET near the spillway have also 

been included in this report.  This additional information is being included to provide additional 

soil information in the areas of the three camera poles.  This information has been provided in 

Appendix D of this report. 

SUBSURFACE CONDITIONS

Subsurface conditions encountered during the soils exploration program as well as findings of 

literature research of the site geology are summarized in the following sections. 

Site Geology

A review of the geologic map of Alabama indicates that the subsurface at the proposed project 

site lies within the Tertiary System, Miocene Series undifferentiated.  These soils consist of thin-

bedded to massive fine to coarse quartz sand, gravelly sand, thin-bedded to massive clay, and 

sandy clay; clays are plastic in part.  Gravel is composed of quartz and chert granules and 

pebbles.  Locally, the upper part of the unit is Pliocene in age.   
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Subsurface Conditions 

The subsurface soils encountered at the project site generally consisted of about 4 to 10 inches of 

topsoil at the ground surface.  The topsoil was generally underlain by interbedded layers of firm 

sands, silty sands, clayey sands, and silty clayey sands to depths of about 20 ft. However, at 

boring location B-4, at the east end of the site, stiff to very stiff sandy and silty clays were

encountered from beneath the topsoil to a depth of about 12 ft.  Below the 20 ft and 12 ft depths, 

all the soil test borings encountered fine to medium sands with relative densities varying from 

firm to dense to very dense.    

The soil boring logs provided with this report are representative of subsurface conditions at their 

respective locations and for their respective vertical reaches.  However, local variations 

characteristic of the subsurface materials of the region may be encountered during construction.  

The boring logs and related information are based on the driller’s logs and visual examination of 

soil samples in the laboratory.  The delineation between soil types shown on the logs is 

approximate and the description represents the interpretation of subsurface conditions at the 

designated boring location on the date drilled. 

Groundwater Conditions 

After allowing time for the groundwater level to stabilize after 24 hours, the water level was 

measured at a depth of 9 ft in borehole B-3 (approximately elevation 106 ft).  The lake level at 

the time of drilling was 109.75 ft.  As the site is level and adjacent to Big Creek Lake, and all 

borings are within 100 ft, no other water level measurements were deemed necessary. The 

remaining borings were backfilled before the drilling fluids could stabilize. 

Groundwater elevations shown on the boring logs represent groundwater surfaces encountered 

on the dates shown.  Fluctuations in water table levels should be anticipated throughout the year

depending upon lake level.  Absence of groundwater data on certain borings implies that no data 

is available, but does not necessarily mean that groundwater will not be encountered at these 

locations or within the vertical reaches of these borings in the future.  
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GEOTECHNICAL RECOMMENDATIONS

The recommendations provided below are based upon our understanding of the project as 

described above, the subsurface data collected, our engineering evaluations regarding the 

geotechnical matters, and our experience on projects in proximity to this site and the typical 

climate conditions of the area. If our understanding of the project is incorrect, we should be 

provided accurate information and the opportunity to review our recommendations taking into 

consideration the new project information. 

General Geotechnical Site Preparation

Below are general guidelines and recommendations for site preparation.  The means and methods 

of construction will be the responsibility of the contractor. 

Clear the proposed construction areas; these operations are anticipated to remove all 

deleterious items that cover the site such as topsoil (varies between 4 and 10 inches),

organics, debris, concrete, etc.

The top 6 inches of the insitu soils should be compacted to at least 95 percent standard 

Proctor density (SPD) (ASTM D 698). 

Imported fill soils should have a soil classification of SP, SP-SM or SM.  Regardless of 

classification, the fill materials should consist of select granular soils that are free of 

organics or deleterious materials that contain no more than about 25 percent passing a 

#200 sieve, and that have a plasticity index of no more than six.  They should be placed 

in loose lifts no thicker than 8 inches and each lift should be compacted to at least 100 

percent SPD. (There should be adequate quantity of materials meeting this specification 

at either of the two borrow sources tested.)

Representative samples of the backfill/fill soils and/or insitu subgrade soils should be 

collected for classification and laboratory Proctor density testing. The maximum dry 

density, optimum moisture content, gradation, and plasticity should be determined. These 

tests are needed for quality control of the compacted fill.  During the site preparation 

phase, a representative of the geotechnical engineer should perform field density tests at a 

rate of two tests per lift of fill soils.   
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General Foundation Preparation Recommendations
A concrete slab-on-grade floor system is planned for the control building on this project.  Below 

are our general guidelines and recommendations for foundation soil preparation.  The means and 

methods of construction will be the responsibility of the contractor. 

The foundations for the control building constructed within the compacted fill soils 

having a minimum foundation width of 1.5 ft and a minimum foundation depth of 2 ft 

will have an allowable bearing capacity of 2000 psf.  If a greater bearing capacity is 

required, the geotechnical engineer of record should be contacted for appropriate 

recommendations. 

Foundation excavation bottoms should be level or suitably benched, and free of any loose 

soils that have been disturbed by seepage or the construction process. Loosened bearing 

soils should be recompacted prior to placement of reinforcing steel. The foundation 

excavation bottoms should be stable under the weight of construction equipment and 

personnel. 

Shallow foundation construction should occur in the dry.  Foundation excavations should 

be cut to final grade and footings constructed as soon as possible to minimize potential 

damage to bearing soils as result of exposure to the environment. 

Shallow foundations may be cast directly against the exposed, vertical and horizontal, 

excavation faces.

Excavations within compacted granular soils should be expected to remain vertical and 

stable while open only for short periods of time. Excavation collapse due to rainfall or 

other on-site activities should be repaired to design bearing levels prior to reinforcing 

steel placement.

For the subgrade prepared as recommended above and a slab placed on the recommended 

compacted fill soils, a modulus of subgrade reaction, k value, of 200 pounds per cubic inch (pci) 

may be used in the slab design.  This value is based on literature review and experience.
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Long-Term Site Settlement

Based on our evaluation of subsurface conditions and the construction plans provided to date, 

long-term settlement of the site should be negligible.  Any minor settlement that may occur will 

take place during the placement and compaction of the fill soils. 

General Drives/Parking Areas Preparation Recommendations

Since the site will be raised to an elevation of 4 to 8 ft above the existing ground elevation, the 

drives/parking areas will be constructed on offsite borrow soils.  For our analyses, we have used 

a CBR value of 15 in the design of the drives and parking areas.  This CBR value is based upon 

the fill materials meeting the specifications and compaction requirements as described in the 

General Geotechnical Site Preparation section of this report.  Based upon discussions with Mr. 

Markus Moore of MAWSS, we understand that loading from heavy trucks will occur a 

maximum of once per week but average about once per month. 

Below are our general guidelines and recommendations for drive/parking areas.  The means and 

methods of construction will be the responsibility of the contractor.   

The site will be brought up to subgrade elevation as described in the General 

Geotechnical Site Preparation section above. 

At this time, we understand that the site will not receive a pavement surface; therefore we 

recommend that 8 inches of Crushed Aggregate Base (ALDOT 825 B) be placed and 

compacted to 98 percent of modified Proctor density.  

If the Crushed Aggregate materials rut or shift some with time and use, the materials can be 

regraded and additional materials added and recompacted periodically.  Should an asphalt 

pavement surface be desired by the owner, we recommend that a 2.5 inch thick asphalt wearing 

surface be placed above the crushed aggregate base materials. 
DRAFT
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Camera/Light Pole Foundations 

The foundation recommendations are based upon utilizing the soils information from this site 

and historical soils data in closer proximity to the actual camera/light pole locations near the 

spillway.  Using the loading and information regarding the structures provided by Stantec and 

the local wind conditions for the site, we recommend that the 2 ft diameter foundations for the 

camera/light poles extend a minimum of 8 ft below the existing ground surface.   

CONSTRUCTION CONSIDERATIONS

Earthwork

Upon completion of grading, care should be taken to maintain the subgrade moisture content 

near optimum prior to placement of the crushed aggregate base surface.  Construction traffic 

over the completed subgrade should be avoided to the extent practical.  The site should also be 

graded to prevent ponding of surface water on the prepared subgrades or in excavations.   

Engineering Services During Construction 

The engineering recommendations provided in this report are based on the information obtained 

from the soils explorations, laboratory testing program, and experience on similar projects.  

Regardless of the thoroughness of a geotechnical exploration program, there is always a 

possibility that conditions at locations remote from borings will be different from those at 

specific boring locations and that conditions will not be as anticipated by the designers or 

constructors.  In addition, the construction process may itself alter soil conditions.  Therefore, we 

recommend that a representative of the geotechnical engineer of record observe and document 

the construction procedures used and the conditions encountered.  Unanticipated conditions and 

inadequate procedures should be reported to the design team along with timely recommendations 

to address such conditions. DRAFT
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LIMITATIONS

The evaluations and recommendations presented by this report are based on the data obtained 

from the soil borings drilled at the locations shown on the boring location plan and the laboratory 

testing program performed.  Additional assumptions may have been outlined in the discussions 

contained in previous sections of this report. 

We prepared this report to aid in the evaluation of this site and to assist in the design of the 

project.  The recommendations provided are based in part on the project information provided to 

GET and only apply to the specific project and site discussed in this report.  If the project 

description or stated assumptions are incorrect or if additional information is available, correct or 

additional information should be conveyed to GET for review.  Recommendations can then be 

modified if warranted. 

Our professional services for this project have been performed, findings obtained, and 

recommendations prepared in accordance with generally accepted engineering principles and 

practices.  The services identified herein were completed in a manner consistent with the level of 

care and skill ordinarily exercised by members of the profession currently practicing in the same 

locality and under similar conditions as this project. No other representation, express or implied, 

is included or intended, and no warranty or guarantee is included or intended in this report or any 

other instrument of service.  
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