
UNITED CONSULTING
625 Holcomb Bridge Road  |  Norcross, GA 30071  |  (770) 209-0029
www.unitedconsulting.com

REPORT 
Geotechnical Exploration

Water Storage Tank 
3090 Gees Mill Road 

Rockdale County 
Conyers, Georgia 

Project Number 
2014.5138.01 

November 28, 2014 





9 0 0 1 : 2 0 0 8 C e r t i f i e d  

TABLE OF CONTENTS 
 
 

PROJECT INFORMATION ............................................................................................................2 
PURPOSE ........................................................................................................................................2 
SCOPE .............................................................................................................................................2 
SITE GEOLOGY .............................................................................................................................3 
SUBSURFACE CONDITIONS ......................................................................................................3 
DISCUSSION AND RECOMMENDATIONS ...............................................................................4 

Existing Fill .................................................................................................................................4 
Difficult Excavation ....................................................................................................................4 
Site Preparation ...........................................................................................................................6 
Earthwork ....................................................................................................................................6 
Fill Placement .............................................................................................................................6 
Groundwater Conditions .............................................................................................................6 
Foundation Design Recommendations .......................................................................................7 
Caving Considerations ................................................................................................................7 

LIMITATIONS ................................................................................................................................8 
 
 
FIGURE 
 
Figure 1 - Boring Location Plan 
Figure 2 – Subsurface Profile 
 
APPENDIX 
 
General Notes/Narrative of Drilling Operations 
Boring Logs (16) 
Exploration Procedure 
French Drain Detail 
 
 
  



9 0 0 1 : 2 0 0 8 C e r t i f i e d  

EXECUTIVE SUMMARY 

United Consulting has completed a Geotechnical Exploration for the proposed 10 million gallon 
water storage tank to be located at 3090 Gees Mill Road in the city of Conyers, Rockdale 
County, Georgia. The results of this exploration are briefly summarized below. The text of the 
report should be reviewed for a discussion of these items. 

1. A complete geotechnical engineering service is performed through the Observational
Method as an indivisible two-phase process. The first phase provides advice about project
specific risks and represents our firm's opinion of subsurface conditions with preliminary
recommendations. Field observation during construction comprises the second phase of
our service and provides us the opportunity to assess the reliability of the subsurface data
and the appropriateness of our preliminary recommendations. Actual conditions may
differ from those encountered in the exploration phase.

2. Up to thirteen (13) feet of fill was encountered in the borings drilled within the site. The
fill contained a high concentration of boulder-sized rocks and concrete debris. Based on
the provided topographic site plan and finished floor elevations, the fill will be removed
from within the water tank footprint during construction.

3. Partially weathered rock (PWR) was encountered in the borings at depths ranging from 1
to 18 feet. Auger refusal occurred in the borings at depths ranging from 2 to 32 feet. Based
on the existing site elevation and proposed FFE, difficult excavation associated with PWR
and rock should be anticipated over most of the water tank footprint.

4. Provided the site is prepared as recommended, the proposed water tank may be supported
on a shallow foundation system such as slab on grade and perimeter footings. We
recommend a uniform modulus of vertical subgrade reaction of 30 pci for design of slab-
on-grade. The shallow foundation under perimeter footing could be designed for
allowable soil bearing pressure of 4,000 psf.

5. Partially weathered rock (PWR) or rock was encountered at or above the proposed tank
FFE.  To mitigate the high cost of isolated excavations in PWR and rock and avoid
possible damage to under floor piping laid over an irregular rock surface, we suggest in
the areas of the storage tank where PWR or rock is present at or above the foundation
bearing level, the storage tank area be excavated to a level of 2 to 3 feet below the bottom
of footings and under-floor utilities and brought back to grade with soils compacted to
98% of the material standard Proctor maximum dry density.

6. Groundwater was not encountered in the borings at the time of drilling.
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PROJECT INFORMATION 
 
The project site is located at 3090 Gees Mill Road in Conyers, Rockdale County, Georgia. At the 
time of drilling operations, the project site consisted of a wooded tract of land located to the 
south of an existing storage tank. The project site was bounded to the west and south by a 
wooded area, to the east by a lake, and to the north by the existing water tank. Based on the 
provided topographic site plan, there is a steep slope from northeast to southwest near the center 
of the proposed tank. At the time of our visit, a large quantity of boulder rocks and concrete 
debris was observed in the high elevation portion of the site (north and northeast of the proposed 
tank). 
 
The proposed development consists of the construction of a 10 million gallons water tank.  We 
understand that the water tank will be 25 feet high with a diameter of 270 feet. As such, the 
contact pressure below the tank slab will be about 1,560 psf. Based on the provided information, 
the proposed finished floor elevation of the tank will be at 724± feet above mean sea level (msl). 
The existing site elevation in the proposed water tank area ranged from 724 to 786 feet above 
msl. Therefore, cuts on the order of 0 to 64 feet are anticipated to achieve the proposed tank 
finished grade elevation. 
 
A topographic map of the site was provided by the client to use as a guide to locate the 
boundaries of the project site. The general locations of the borings are shown on the attached 
boring location plan (Figure 1). 
 
 

PURPOSE 
 
The purpose of the Geotechnical Exploration was to explore the soils in the area of the proposed 
water tan and to provide soil and foundation recommendation for the design of the structure.  
 
 

SCOPE 
 
The scope of our services included the following items: 
 

1. A visual reconnaissance of the site from a geotechnical standpoint; 
 

2. Drilling five (5) standard penetration test (SPT) and eleven (11) offset borings to 
determine the nature and condition of the subsurface soils; 

 
3. A visual evaluation of the soil samples obtained during our field testing program; 

 
4. Analyzing the existing soil conditions with respect to the proposed tank structure. 
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5. Preparing this report to document the results of the field test program, engineering 
analysis, and to provide recommendations for foundation design, earthwork, and quality 
control. 

 
 

SITE GEOLOGY 
 
This Project Site is located in the Piedmont Physiographic Province. The virgin, "residual" soils 
(or "residuum") native to this region have been formed by the in-place weathering of the parent 
crystalline rock. A typical residual soil profile consists of a clayey silt zone from the ground 
surface, underlain by sandy silts and silty sands. These silts and sands often exhibit the banded 
appearance of the parent rock. Seams of partially weathered rock (PWR) are often encountered 
with depth until the sound, relatively unaltered parent rock is encountered. Partially weathered 
rock (PWR) is a term for the residuum that can be penetrated by soil drilling techniques and has 
standard penetration test resistance N-values in excess of 100 blows per foot (bpf). Auger refusal 
indicates the depth at which the boring cannot be drilled further using soil drillings tools and 
techniques. Auger refusal levels may represent the top of massive bedrock, a boulder or other 
obstructions. 
 
 

SUBSURFACE CONDITIONS 
 
Initially, the borings encountered a thin layer of topsoil. Below the topsoil layer, borings B-5 and 
B-5C encountered fill to auger refusal depths of 6 to 7 feet. Borings B-1, B-5A, and B-5D 
encountered auger refusal (apparently in the fill) at depths of 2, 9, and 5 feet, respectively. 
Boring B-5B encountered fill to a depth of 13 feet and boring B-1A encountered fill to a depth of 
3 feet. The fill encountered generally consisted of very loose to very dense sand with varying 
amounts of rock fragments, some silt, and trace amounts of clay. The Standard Penetration Test 
Resistances (N-values) in the fill soils encountered ranged from 4 to over 100 blows per foot 
(bpf).  The high N-values recorded in the fill was generally due to presence of rock and boulders 
within the fill. 
 
Below the fill in borings B-1A and B-5B and below the topsoil in borings B-1B, B-2, B-2B, B-3, 
B-3A, B-3B, and B-4, typical residual soils of the Piedmont Physiographic province were 
encountered. The residual soils encountered consisted of firm to dense sand with some silt and 
trace amounts of clay. The N-values in the residual soils encountered ranged from 14 to 34 bpf. 
 
Partially weathered rock (PWR) was encountered in borings B-1A, B-2, B-2B, B-3, B-3A, B-4, 
and B-5B at depths ranging from 1 to 18 feet. The PWR encountered consisted of very dense 
sand with some silt and rock fragments, and trace amounts of clay. Auger refusal occurred in the 
borings at depths ranging from 2 to 32 feet. 
 
Groundwater was not encountered in the borings at the time of drilling. However, groundwater 
levels should be anticipated to fluctuate with the change of seasons, during periods of very low 
or high precipitation, or due to changes in the flood plain or watershed upstream from the area. 



9 0 0 1 : 2 0 0 8 C e r t i f i e d  

4 
 

 
For a more detailed description of the subsurface conditions encountered, please see the attached 
boring logs included in the Appendix.  
 
 

DISCUSSION AND RECOMMENDATIONS 
 
The following recommendations are based on our understanding of the proposed construction, 
the data obtained in our soil test borings, a site reconnaissance, and our experience with soils and 
subsurface conditions similar to those encountered at the project site.  
 
United Consulting requests the opportunity for a general review of final design and 
specifications in order to verify that earthwork and foundation recommendations have been 
properly interpreted and implemented in the design and specifications. We recommend that 
United Consulting, as the Geotechnical Engineer of Record, be consulted during construction to 
conduct Geotechnical Controls as the Owner’s Representative. The purpose is to verify the 
similarity of the subsurface conditions on site versus conditions anticipated by the designers. 
 
Existing Fill  
 
Up to thirteen (13) feet of fill was encountered in the borings drilled in the high elevation portion 
of the site. Due to the presence of boulders, most of the borings, except boring B-5B, drilled in 
this area encountered refusal within the fill at depths of 6 to 9 feet. Boring B-5B encountered 
possible residual at a depth of 13 feet. The near surface fill generally consisted of sand with 
varying amounts of rock fragments. Based on the existing site elevation and the proposed 
finished floor elevation, the existing fill will be completely removed from the area of the 
proposed water storage tank during construction. 
 

Difficult Excavation  
 
Partially weathered rock (PWR) was encountered in the borings at depths ranging from 1 to 18 
feet. Auger refusal occurred in the borings at depths ranging from 2 to 32 feet. Auger refusal in 
the high elevation areas of the site was due to boulder within the fill. The presence of the high 
concentration of boulders within the fill could result in lower excavation rates in the fill.   
 
Auger refusal due to bedrock occurred in most of the borings.  In the areas of borings B-1 to B-
1B, B-2 to B-2B, and B-5B, the auger refusal depths were about 7 to 26 feet above the proposed 
tank bottom elevation. In the areas of boring B-4, PWR was encountered a few feet above the 
tank bottom elevations.  As such difficult excavation associated with PWR and rock should be 
anticipated over most of the proposed tank area.  
 
Please note that due to the geology of the area, depth to bedrock can vary significantly (as 
indicated by the borings) over short horizontal distances.  Therefore, it is not unusual to 
encounter pinnacles of rock and PWR at depths shallower than those anticipated by the borings.  
PWR typically requires loosening by ripping with large dozers pulling single tooth rippers in 
mass excavation or blasting in confined (trench) excavation.  
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Conventional scrapers and loaders can generally excavate soils. Lower consistency PWR (50/6”, 
50/5” and 50/4”) typically requires loosening by ripping with large dozers pulling single tooth 
rippers in mass and trench excavation.  Denser PWR (50/3” or denser) may be removed by 
ripping using large dozer pulling single tooth ripper in mass excavation but generally requires 
blasting in confined (trench) excavation. Relatively sound, massive, rock typically requires 
blasting for removal in mass or trench excavation. 
 
Excavation techniques will vary based on the weathering of the materials, fracturing and jointing 
in the rock, and the overall stratigraphy of the feature. Actual field conditions usually display a 
gradual weathering progression with poorly defined and uneven boundaries between layers of 
different materials. We recommend that the following definitions for rock in earthwork 
excavation be included in bid documents: 
 
In Mass Excavation: Any material occupying an original volume of more than 1 cubic yard 

which cannot be excavated with a single-toothed ripper drawn by a 
crawler tractor having a minimum draw bar pull rating of not less than 
80,000 pounds usable pull (Caterpillar D-8 or larger). 

 
In Trench Excavation: Any material occupying an original volume of more than 1/2 cubic yard 

which cannot be excavated with a backhoe having a bucket curling rate of 
not less than 40,000 pounds, using a rock bucket and rock teeth (a John 
Deere 790 or larger). 

 
Removal of rock by blasting can be very expensive. The costs of excavation vary with the type 
of material encountered and the quantities to be excavated. Hence, control of quantities is 
important. You may consider exposing the rock surface prior to blasting so the rock quantities 
can be more accurately estimated using surveying methods. Leaving soil overburden in place 
during blasting may result in difficulties in determination of blast rock quantities resulting in 
greater rock excavation costs. Also, residual soil overburden may increase the confining pressure 
of the rock and reduce the effectiveness of blast charges. Loose fill or blasting mats can be 
placed over the blast area to control fly-rock. 
  
We recommend that the surrounding structures be surveyed prior to and upon completion of 
blasting to document the current conditions of these structures, in order to reduce potential 
lawsuits.  
 
Ripped PWR and/or blasted rock fragments may be reused and mixed into engineered fill 
provided that they are pulverized to less than 6 inches in any dimension and fully choked with 
soil to fill voids between the rock pieces. PWR or rock greater than 12 inches in any dimension 
may be used in deep fill areas outside the buildings footprint and in non-structural areas and 
should be well choked with a geotextile fabric or a minimum 6-inch layer of crusher-run or 
GAB.  A minimum of 4 feet of clean fill is recommended over the soil/rock fill. 
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Site Preparation 
 
As an initial step in site preparation, existing topsoil, trees and their associated root mats should 
be stripped and disposed offsite. Boulder rocks and concrete debris should be properly disposed. 
Removal of trees should include removal of their root balls that may extend to several feet below 
grade. 
 
After lowering the site to achieve the proposed subgrade (anticipated cuts on the order of 0 to 64 
feet), the areas underlain by soils, generally the area of borings B-3, should be proofrolled. 
Proofrolling should be performed under the observation of the Geotechnical Engineer or his 
representative so that areas, which exhibit “pumping” during proofrolling, may be treated by a 
method recommended by the Geotechnical Engineer. 
 
Earthwork 
 
The on-site low-plasticity residual soils, if properly moisture conditioned should generally be 
suitable for reuse as engineered fill.  The onsite fill if free of organic should also be suitable for 
reuse as engineered fill. We recommend that the contractor be equipped for both drying and 
wetting soils. Also, we recommend that rocks and boulders greater than 6 inches in diameter be 
separated and properly disposed. Typical restrictions on suitable fill are no organics, plasticity 
index less than 25, and maximum particle size of four inches, with not more than 30 percent 
greater than 3/4-inch. These restrictions should also be applied to the imported borrow soils if 
needed. Positive drainage should be maintained at all times to prevent saturation of exposed soils 
in case of sudden rains. Rolling the surface of disturbed soils will also improve runoff and reduce 
the fill soil moisture and construction delays. 
 
Fill Placement 
 
Moisture-density determinations should be performed for each soil type used, to provide data 
necessary for quality assurance testing. The natural moisture content at the time of compaction 
should be within moisture content limits, which will allow the required compaction to be 
obtained. The contractor should be prepared to increase or decrease soil water content. 
 
The fill should be placed in thin lifts (not to exceed 8 inches) and then compacted. We 
recommend that fill under the proposed storage tank be compacted to at least 98% of Standard 
Proctor (ASTM D 698) maximum dry density. 
 
A Geotechnical Engineer, or his representative, on a full-time basis should observe all grading 
operations. In-place density tests taken by that individual will assess the degree of compaction 
being obtained. The Geotechnical Engineer should determine the frequency of the testing. 
 
Groundwater Conditions  
 
Groundwater was not encountered in the borings at the time of drilling. Therefore, groundwater 
is not anticipated to impact construction activities at the project site.  Due to the presence of 
PWR and rock above the proposed FFE/FGE, the site is susceptible to formation of perched 
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water during periods of wet weather. We recommend that upon the excavation of the slope along 
the eastern-northeastern boundary of the water tank, a toe drain (See Appendix for a detail) be 
installed. The toe drain should be installed at a depth of at least 3 feet below the water tank 
proposed FFE/FGE and be “daylighted” further away from the water tank or discharged into a 
manhole.  Over blasting of the rock in the area of the toe drain will be required.  
 
Foundation Design Recommendations 
 
As previously mentioned, the maximum contact pressure exerted by the tank under overflow 
conditions would be about 1,560 psf below the slab and not more than 4,000 psf for the 
perimeter ring foundation. Based on the boring data and our settlement analyses, the existing 
soils are suitable for support of the proposed tank on a conventional shallow foundation system. 
 
Due to dense material (PWR and rock) present below the proposed water storage tank finished 
floor elevation, undisturbed samples could not be obtained. Based on our analysis using the soil 
information obtained from the borings, we anticipate settlement across the tank will be from 
negligible amount to on the order of 1.5 inches or so. The tank footing should bear at 12 inches 
below outside finished grades for frost protection. 
 
Borings B-1, B-2, B-5, and their associated offsets encountered refusal material above the 
proposed tank FFE of 724. We suggest the areas of the water storage tank where PWR or rock is 
present at or above the foundation bearing level be excavated to a level below the bottom of 
footing and under-floor utilities, between 2 to 3 feet but not to exceed 3 feet, and brought back to 
grade with soil compacted to 98% of the material standard Proctor maximum dry density. This will 
mitigate the high cost of isolated excavations in PWR and rock, avoid possible damage to piping 
laid over an irregular rock surface, and decrease the potential for abrupt differential settlement 
where footings transition from PWR or rock to soil. 
 
Surface water control should be maintained to prevent accumulation of water in footing 
excavations. Standing water in footing excavations should be removed promptly. Soil softened 
by the water should be removed, and the Geotechnical Engineer or his representative should re-
examine the area. Our representative must evaluate the storage tank footing excavations prior to 
concrete placement. The conditions observed should be compared to test boring data and design 
requirements. 
 
Caving Considerations 
 
Due to the presence of existing fill, some caving of excavations should be expected. Flattening of 
the excavation sidewalls and/or the use of bracing may be needed to maintain stability. All 
excavations must be performed in accordance with OSHA excavation safety standards. 
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LIMITATIONS 
 
This report is for the exclusive use of Rockdale County Water Resources, and the designers of 
the project described herein, and may only be applied to this specific project. Our conclusions 
and recommendations have been prepared using generally accepted standards of Geotechnical 
Engineering practice in the State of Georgia. No other warranty is expressed or implied. Our firm 
is not responsible for conclusions, opinions or recommendations of others. 
 
The right to rely upon this report and the data within may not be assigned without UNITED 
CONSULTING’S written permission. 
 
The scope of this evaluation was limited to an evaluation of the load-carrying capabilities and 
stability of the subsoils.  Oil, hazardous waste, radioactivity, irritants, pollutants, molds, or other 
dangerous substance and conditions were not the subject of this study.  Their presence and/or 
absence are not implied or suggested by this report, and should not be inferred. 

 
Our conclusions and recommendations are based upon design information furnished us, data 
obtained from the previously described exploration and testing program and our past experience. 
They do not reflect variations in subsurface conditions that may exist intermediate of our borings 
and in unexplored areas of the site. Should such variations become apparent during construction, 
it will be necessary to re-evaluate our conclusions and recommendations based upon “on-site” 
observations of the conditions. 
 
If the design or location of the project is changed, the recommendations contained herein, must 
be considered invalid unless our firm reviews the changes and our recommendations are either 
verified or modified in writing. When design is complete, we should be given the opportunity to 
review the foundation plan, grading plan, and applicable portions of the specifications to see if 
they are consistent with the intent of our recommendations.  
 
UNITED CONSULTING 
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EXPLORATION PROCEDURES 
 
Five (5) SPT (designated as B-1 and B-5) and eleven (11) offset borings were drilled during this 
subsurface exploration. The approximate locations of the borings are indicated on the attached 
Boring Location Plan (Figure 1) provided in the Appendix. The SPT borings were performed in 
general accordance with ASTM D 1586. Soil samples obtained using the split spoon sampler were 
visually evaluated by the Project Engineer and visually evaluated according to the visual-manual 
procedure described in ASTM D 2488. A narrative of field operations is included in The Appendix. 
 
Boring locations were determined in the field by the Project Engineer by measuring distances 
and estimating angles from existing site features and should be considered approximate. The 
elevations shown on the boring logs were obtained from the provided topographic site plan by 
interpolation and should be considered very approximate. 
  










