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November 30, 1920
Consultants in Solis, Hydrogeoltogy, File Number 90-9684
Foundations and Materials Testing

Hillsborough County
bepartment of Solid Waste
Post Office Box 1110
Tampa, Florida 33601

Atin: John Johnson

Subject: Report of Geotechnical Exploration, Proposed Leachate Treat-
ment Plant and Borrow Pit, Southeast ILandfill, C.R. 672,
Hillsborough County, Florida

Gentlemen:

Pursuant to your authorization given by Work Order No. TI-41-89-573, and
in general accordance with our proposal of August 23, 1990, our ‘f:,m has
completed the exploration of subsurface soil conditions baneath the pro-
posed leachate treatment plant area, and the borrow area, at the refer-
enced site. The purpose of this exploration was to detemmine the
stratification and engineering properties of subsurface soils, and to
provide recomnmendations for foundation deslgn and site preparation.
This study covers foundation soils well within the influence of building
loads, including the first rigid surface of urderlying bedrock strata.

This report was prepared for the exclusive use of Hlllsbormgh County,
Department of Solid Waste, and their consultants for use in the design
of a foundation system for the proposed leachate plant structures, in
accordance with generally accepted geotechnlcal ergineering practices.
No other warranty, expressed or implied, is made.

SC0OPE

The scope of our services has included the following items:

1. Reconnaissance of the site by a geotechnical engineer, using the
site plan provided by the design consultant, SCS Engineers, to
document surficial conditions at the time of our exploration;

2. Performance of six (6) Stardard Penetration Test borings (SPI}, to

determine the stratification and engineering properties of subsur-—
face soils at the proposed borrow pit location;
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3. Performance of two (2) SPT borings, to determine the stratification
of soils, as a check on a previocus exploration;

4. Performance of ten (10) Standard Penetration Test borings (SPFT), to
determine the stratification and engineering properties of subsur-
face soils at the leachate plant location;

5. Performance of eight (8) mechanical auger (MA) borings, along the
access roadway, to determine the stratification of soils proposed
for use as structural fill;

6. Review of each soil sample cbtained in our field testing program,
by a soils engineer in our laboratory, for verification of classi-
fication and assigrment of laboratory tests, as required;

7. Performance of routine laboratory soils classification tests, to
aid in confirming the classification of soils returned to our
laboratory, and to provide data necessary to estimate engineering
parameters;

8. Analysis of the existing building site soil and groundwater condi~
tions, as they relate to the proposed construction;

9. Preparation of this report, to document the results of ocur field
testing program, engineering analysis, and foundation design ard
site earthwork recommendations.

SITE LOCATTION AND CONDITIONS

The proposed leachate plant site is located within a tract of land
situated in the southeast one-quarter of the southeast one-quarter of
Section 14, Township 31 S§., Range 21 E., Hillsborough County, and more
specifically, north of the access roadway, in the vicinity of Florida
plane coordinates N 1252200, E 444300. The proposed borrow pit is
Jocated within a tract of land situated in the southwest one-quarter of
the southwest one-quarter of Section 13, Township 31 S., Range 21 E.,
Hillsborough County, Florida. This proposed borrow area lies approxi-
mately 500.0 feet east of the proposed leachate plant site. The access
roadway flanks the leachate plant on the south, and continues
east-southeast towards the main paved roadway of the landfill.

The treatment plant site was bare of trees and covered with weeds at the
time of our exploration. The borrow pit site was densely wooded, but
paths were cleared for access by our drilling equipment. The treatment
plant site lies on flat, south sloping topography, which allows moder-
ately good drainage. Corversely, the borrow pit area is located in a
low-lying basin, where water will tend to collect.
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FIEID EXPTORATION

- our field operations consisted of conducting eighteen (18) SPT borings,
using procedures similar to those outlined in ASTM D-1586, and eight (8)
MA borings, at the locations indicated on the attached Figare 1. ‘Test
locations and depths of the proposed borings were specified by previous
arrangement, between SCS Engineers and our firm, and were performed to
determine the stratification and engineering properties of the subsur-
face soils, to a maximm depth of 74.17 feet below the existing ground
surface. A continuous drilling and sampling procedure was performed
within the upper 10.5 feet of the SPT boring, to detect subtle changes
in soil stratigraphy, and pertinent engineering properties within this
critical depth. Furthermore, borings were located in the field by
survey crews from Hillsborough County. Original staking of the borings
was performed by SCS Engineers. The accuracy of the boring locations is
that implied by the measurement method used. Upon conmpletion, each
horehole was filled in with local soil, and sealed with cement slurry,
if necessary , in accordance with SWFD. A brief sumary of the
drilling and testing procedures utilized in the SPT and MA borings, is
included in the attached Appendix I.

TARCRATORY TESTING

The field soil boring logs and recovered soil samples were returned to
our Tampa office. At our soils laboratory, each soil sample was exa-
mined by a soils engineer, to cbtain an accurate definition of the soil
profile, and to assign pertinent laboratory tests. The visual classifi-
cation of the samples was performed in accordance with the current
Unified Soil Classification System (ASTM D-2487).

Twenty-three (23) moisture content, and twenty-three (23) percent fines
tests (the percent by dry weight finer than the U.S. No. 200 sieve) were
performed on selected soil samples, obtained from selected borings.
These indices are useful in estimating compressibility characteristics
of the clayey soils, and in confirming our visual classification of the
soils. The results of the tests are plotted adjacent to the final soil
boring logs, in the attached Appendix II, at the depth of the individ-
ually tested soil sample.

Four (4) Atterberg Limits test sets were performed on selected cohesive
soil samples, cbtained from borings TH~7, TiH-10, TH-14 and TH-17. The
tests were performed in general accordance with the procedures contained
in ASTM Standard D-4318. The results of these tests are useful in
establishing the classification of cchesive soils. Furthermore, corre-
lations have been developed, which enable estimates to be made for shear
strength, and consolidation characteristics of these soils. The results
of the Atterberg Limits test sets are plotted on the boring logs, at the
depth of the associated sample, in Appendix II.
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SOYY, OONDIITIONS

Delineation of soil strata, engineering properties, where applicable,
and soil descriptions, are given in the final soil boring logs, con-
tained in the attached Apperdix II. The final logs were prepared by a
geotechnical engineer, after review of the field logs, and exanination
and classification of the recovered soil samples, and analysis of
laboratory test data. The stratification lines shown are used to
indicate a transition from one soil type to another; however, they are
in no way intended to designate a depth of exact geological charge.
Purthermore, the recommendations contained in this report, are based on
the contents of the final logs. While the borings are representative of
subsurface conditions at their respective locations and vertical
reaches, local variations characteristic of the subsurface materials of
the region may be encountered.

The subsurface soil profile, based on the data obtained from eighteen
(18) SPT borings and eight (8) MA borings, is generally described below:

Borrow Pit Area

Figure 2 shows a linear profile, through borings TH-1 through TH-6,
which were drilled in the proposed borrow pit area. In sumary, the top
3.5 to 26.0 feet consists of a deposit of waste phosphatic clay soils.
The thicker deposits of this material are located in the vicinity of
borings TH-1, TH-5 and TH-6. A review of the topography shows that TH-6
is near the center of the depressed basin area on the site. In our
judgement, this is near the center of the previously existing waste pond
of the mine. Considering that the slopes of the surrounding cast spoil
dikes were probably steep, during the operation of the mine, we conclude
that the probable average thickness of phosphatic waste clay soils, in
this basin, is between 10.0 to 15.0 feet. The waste clay soils are,
commonly, extremely soft in consistency, below a surficial crust of more
consolidated or desiccated waste clay soils. Penetration of this mate-
rial generally required conly the weight of the sampler, and drill rods,
to accomplish.

A series of variably shaded sand, to sand with silt layers underlies the
" waste clay soils, to elevations ranging from 94.0 to 98.0 feet NGVD.
These sards vary from very loose to very dense, in consistency. Most
SPT values, however, were less than 20 blows per foot. A confining
layer of bluish-gray to grayish-brown clayey sand, with phosphate, was
discovered below the above described sand layers, to elevations of 84.0
to 85.5 feet, and was fourd to be loose to medium dense in consistency.

The surface of the bedrock layer was penetrated below the clayey sards,
in borings TH~1 and TH~3. In general, this material consists of a relic
rock matrix, weathered to resemble an indurated elastic silt. Hard rock
inclusions are contained throughout this matrix, in random locations.
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Teachate Treatment Plant Area

Borings TH-7 through TH-16 were drilled in the area proposed to contain
the leachate treatment plant, and storage tanks. Figures 3, 4, and 5
shwcross—sectlonsthrmlghﬁnsarea Muletm,sareawasalsousedm
the mining operation, to contain waste phosphate clays, the clays are
situnated below a surficial layer of light brown to light g}:‘aylshwbrown
fine sand, which is tailings from a separate operation of the mine. As
a result, the waste clay soils in this area are somewhat consolidated
from the weight of the overlying sards. Penetration resistance values,
in the tailings sands, typically range from 11 to 16 blows per foot,
while the phogphatic waste clays have been consolidated to a consistency
corresponding to an SPT value of of 1 to 3 blows per foot.

The base of the previously existing waste clay basin, is judged to have
existed at elevation 115.0 to 120.0 feet NGVD. The cast spoil dikes,

which surrounded the basin, are thought to begin east of borings TH-12,

14 and 15, and south of boring TH-15. BPBorings TH-7, 8, 9, and boring
TH-16, were drilled in the vicinity of the cast spoil dlkes as shown by
the abrupt change in stratigraphy from TH-10 to TH-16, in Figure 3.
Essentially, the cast spoil pile consists of light brown to grayish—
brown clayey sand, at about the same elevation of the phosphatic waste
clay layer, as shown in borings TH-7, 8, 9 ard 16.

The soils that underlie the waste clay basin, and cast spoil dike soils,
consist of native, loose to dense, variably shaded sand, to sand with
silt soil layers. This soil extends to the surface of the underlying
light gray to greenish-gray, or blm.sh-gray clayey sand with phosphate
layer, which was fourd at elevations ranging from 88.9 to 103.5 feet
NGVD. This is essentially the same layer that overlies the bedrock in
the borrow bit area, described previcusly. Penetration resistance
values indicate that it is generally loose in consistency.

The bedrock unit was discovered at elevations ranging from 82.6 to 86.1
feet NGVD. The higher rock surface is located near the southeast corner
of the study area, and appears to slope uniformly towards the northeast.
The rock unit consists of a light gray elastic silt matrix, with indu-
rated rock fragments. It is variably weathered by the action of acidic
water, which results in a randomly hard rock unit.

Confirmation Borings

Bor:.ngs TH~17 and TH-18 were drilled, as directed, at locations where
previous explorations were perfomied as an independent check. Based on
the results of the borings, TH-17 is located within a cast spoil area,
consisting of cohesive sand, above a layer of light brown sand at 9.0
feet. In our judgement, the native soils begin at a depth of 23.0 feet,
at this location.
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Approximately 6.5 feet of very dense sand tailings, or cast spoil
overlie the top of waste phosphatic clays in TH~18. The waste clay
soils were found to be extremely soft, and extended to a depth of 18.0
feet in this boring. The native sandy soils were penetrated below a
depth of 18.0 feet.

Roadway Borings

Borings AB~3 through AB-10, were performed at selected locations, along
the access road. Preliminary plans called for the mining of the sand
tailings in the leachate plant area, and replacing the mined clean sand
soils with roadway soils, for structural f£fill beneath the plant
structures.

The stratigraphy, revealed by these borings, indicate that a variety of
soils was deposited here, in a random fashion. In general, about 50
percent of the soils consist of clean sands, which are free of signifi-
cant amounts of clay or silt. The remaining half of the soils are
generally composed of clayey sand soil, with some instances of waste
phosphatic clays in borings AB-3, 4, 7, ard 8.

GROUNDWATER CONDITIONS

The groundwater level readings were cbtained in the borehole, upon com-
pletion of testing, where possible, and are plotted adjacent to the
final logs. If a water table is not indicated, it does not necessarily
mean that grourdwater does not exist within the vertical reach of the
borehole. It must be noted that fluctuations in the grourdwater level
may occur, due to variations in rainfall and other envirommental or
physical factors, at the time measurements are made.

The measured borehole grounxiwater table level ranged from 8.67 to 12.67
feet below land surface at the time of the field exploration. The level
of the surficial aquifer in this area is very complex, since perched
water levels exist above the waste clays, and flow through the more
permeable cast spoil area.

EVATDATTON AND RECOMMENDATIONS

Proposed Development

Based on information provided by SCS Engineers, it is our understanding
that the proposed development will consist of the construction of a
prefabricated metal building, with miscellaneous tanks, pumps, and
blowers, a 45-foot diameter PACT unit (weighing 1,700 kips), a 70-foot
diameter leachate storage tank (weighing 4,500 kips), and an enclosed
tank containment area.
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Preliminary plans included excavation of the existing tailings sands,
for use in the landfill operations, and replacement of that material
with structural fill, obtained from regrading and excavation of the
south perimeter roadway embankment.

Iastly, the proposed development included the establishment of a borrow
pit, east of the proposed plant, to provide daily cover for the
landfill.

Fourdation loads for the metal building are expected to be light to
moderate. Individual columns, supporting up to 60 kips, were considered
for our analysis. Moreover, we have assumed that the existing grades at
this site, will remain essentially the same as during this exploration.

Soil Evaluation - Proposed Borrow Pit

our exploration shows that phosphatic waste clays exist, in this area,
from the surface, to an average of 10.0 to 15.0 feet below the ground
surface. Native sand, and sand with silt soils, underlie the phosphatic
waste clay soils, which, in turn, overlie native phosphatic clayey sand
soils.

By and large, the phosphatic clay soils are extremely soft. This
material would be very difficult to handle in any earthwork operation,
without mixing the soil with the underlying sand soils. If you desire
to use this material in the landfill operations, we recommend that the
clay soils be mixed with the clean sand soils, which were found below
the clay soils, or with similar, off-site soils. The mixture propor-
tions should be established to attain a workable soil, which has the
consistency of a clayey sand soil. A fifty-fifty mixture of these
materials is suggested, with the addition or deletion of sand, as
necessary, to achieve a workable material.

Alternatively, if mixing of the soils is not economical, the sand solls,
located below the phosphatic clays, can be used, directly, for daily
fill cover. Excavation of this material will be below the surficial
aquifer level. Consequently, provision for dewatering of the excavation
should be anticipated, or wet excavation technigues should be used. If
dewatering will be used, we recommend that the dewatering system be
designed, assuming no flow will occur through the native bluish—gray
clayey sand stratum. Moreover, 3we13. point spacings should be based on
an assumed permeability of 1x10 ~ cm/secC.

Soil Evaluation — Proposed Ieachate Treatment Plant

Much of the plant area is underlain by a layer of highly compressible
waste clay soils. The thickness of this soil increases from a few
inches, near the perimeter berms, to as much as 14.5 feet, in the
vicinity of boring TH-10. Our analysis shows that, if the leachate
storage tank were placed directly above boring TH-10, settlement in
excess of 2.5 feet is predicted to occur, below the center of the tank.
Corversely, if the tank is placed near boring TH-9, the estimated
maximm settlement is slightly under 6.0 inches.
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Notwithstanding the predicted settlement at boring TH-10, the possibi-
lity of a bearing capacity failure (tank rotation), is possible because
of the very low shear strength of the phosphatic waste clays. There-
fore, in developing our recommendations, we concluded that, in the event
that tanks, and the other structures must be located over areas contain-
ing phosphatic waste clays, both the compressibility and the shear
strength of this material, must be improved. The alternatives for the
foundations for this plant, including the tanks, building, and miscel-
laneous structures are as follows:

1. Installation of piles, tipped on the surface of the bedrock
formation. Based on an installed cost of $15.00/linear foot,
for a light capacity pile, and on an average pile spacing of
7.0 feet, we calculate that the cost of pile installation will
be approximately $ 95,000.00, for the leachate tank;

2. Removal of phosphatic clays by over-excavation, ard replace-
ment with granular fill soils. Based on a construction cost
of $ 5.00 to $ 10.00 per cubic yard, the cost of this alter-
native would range from from $ 19,000.00 to $ 38,000.00, for
the excavation of the leachate tank;

3. Relocation of the plant to areas not underlain by phosphatic
clay soils. This would be the least expensive alternative,
since no special site preparation would be necessary. Within
the explored area, the best chance of finding such a location
is close to the east side berm;

4. Improvement of the phosphatic clay soils, by low slump grout
injection. Discussions with a specialty grouting contractor
indicate that this method of improvement would be advisable
for a clay thickness of 4.0 feet, or less. The degree of
improvement is largely indeterminate, however, past experience
in similar situations shows that settlement can be reduced by
about 1/2 to 2/3 of that settlement expected, before improve-
ment. The cost of such a technique is estimated to be
$ 30,000.00 to $ 50,000.00, for the leachate tank.

Soil Evaluation - Roadway Borings

As indicated in the summary of subsurface conditions, earlier, the soils
in the rovadway areas are a random mixture of sand, clayey sand, and
phosphatic waste clay layers. The use of this material as structural
fill is not recommended, unless the clean sand soils can be easily
segregated from the remaining material. The information revealed in the
borings indicates that it can not be easlly segregated.

Soil Evaluation - System Recommendations

Of the four alternatives presented above, the most desirable is to
relocate the plant to a stable soil area. The extreme east side of the
explored basin, appears to show the most promise. If this alternative
is selected, confirmatory borings should be performed, to assure that
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the plant area, and tanks, are not underilain by these clay soils. A
series of borings, spaced not greater than 50.0 feet apart, along the
western perimeter of the relocated area, should be performed. 1In
addition, if possible, the plant area should cut into the eastern berm,
where soil conditions are likely to be favorable.

The second-best alternative is the use of over—-excavation, to remove the
phosphatic clay soils below the plant area. If the plant must be
located in the basin, this alternmative provides a very positive, direct
method of eliminating the troublesome soils. Backfill may consist of
the on-site tailings sands, which are plentiful in this area.

In our judgement, the use of piles should not be considered, unless our
estimate of the cost of excavation is grossly underestimated. The
piles, if considered, should be driven to the surface of the bedrock
unit. We recommend that concrete piles be used, with a minimum design
axial capacity of 30 tons. ‘Twelve-inch sguare piles should be adequate

for this purpose.
Iastly, because of the potentially highly variable cost, amd because the

success of grout injection is not as certain as the other alternmatives,
we recommend that the fourth alternative be discarded.

Site Preparation Recommendations

The following site preparation recampendations were developed for the
case of over-excavation of the phosphatic clay soils. If the first
alternative is successful, the portions concerning over-excavation arnd
dewatering may be deleted from that described below:

The existing natural, and fill surficial soils, should be prepared prior
to placement of engineered fill, and foundation construction on the
soils, in accordance with the following site preparation recomrenda-
tions. The recommended procedures should be covered in the project
specifications, and completed prior to construction of the foundation
system.

1. The building area, plus a margin of 5.0 feet beyond the perimeter
of the foundation system, should be cleared and grubbed of any
vegetation, stumps, tree root systems, and sod. Organic topsoil
should be excavated and removed. Strippings, debris, and organic
soils should be disposed in accordance with the owner's instruc-
tions. Any hole larger than 3.0 feet in diameter, resulting from
the removal of any tree, should be ramped, to aid in the compaction
of the bottom and sides, with mechanical eaquipment, prior to
filling;

2. It is our opinion that the natural and fill soils encountered at
the site, with the exception of buried phosphatic waste clay
strata, are capable of supporting the anticipated loads on a
conventionally designed, shallow foundation system, provided that
surface re-working, phosphatic waste clay soil removal and replace-
ment, and compaction are performed.
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Complete removal of the unsuitable phosphatic waste clay strata,
and replacement with compacted grammlar fill in the buried phos-
phatic waste clay areas, will be necessary, in order to allow safe
structure support, by a conventional shallow foundation system.
The phosphatic waste clay material should be removed from beneath
the entire structures area, and any other area that will be
adversely affected by differential settlement, caused by consoli-
dation of the highly compressible phosphatic waste clay layer under
the weight of new fill, and applied surface loads. Excavation
limits should include a suitable margin beyond the perimeter of the
foundation system, that will be dependent upon the excavation
depth. As a minimm, the excavation margin should extend 5.0 feet
beyond the edge of structure or footing, or a horizontal distance
of 1.0 foot for every 2.0 feet of vertical cut below the founda-
tion, as measured from the outer edge of the footing bottom,
vhichever is greater. A portion of the existing soil cover, if
any, removed from above the phosphatic waste clay stratum, may be
stockpiled and reused as engineered fill, under the direction of
the soils engineer or his representative;

Based on the groundwater table levels encountered during the field
exploration, it should be assumed that dewatering will be required
in any excavation, penetrating a depth of 8.0 feet below existing
grade. This can be accomplished with a rim ditch and sump pamp, in
excavations that penetrate 2.0 feet, or less, into the water table.
Deeper excavations should not proceed until dewatering, to a depth
of 2.0 feet below the bottom of the excavation, is accomplished
with well points. The permeable soil s,txata3 should be considered
as having a permeability coefficient of 1x10 ~ cm/sec.

After clearing, grubbing and organic topsoil removal, the entire
building area, plus a margin of at least 5 feet beyond the founda-
tion 1limit, as measured at the bottom of the cut, should be exca-
vated to the base of the phosphatic waste clay layer, as described
above. The exposed soils within the construction area, plus the
margin, should be campacted with a steel-wheeled, self-propelled,
vibratory roller having a minimm drum centrifugal force of 25,000
pourxis to a depth of 12.0 inches below stripped grade, toa
minimm of 98 percent of the Standard Proctor (ASTM D-698) maximum
dry density. 'This density level should be measured by a qualified
soils technician, us;ing procedures described by ASTM D-2937 or an
approved equal prior to commencement of subsequent procedures. A
minimum of siw (6) overlapping passes of the self-propelled,
vibratory roller shall be applied in the compaction process. In
the event that initial rolling results in unstable yielding or
pumping conditions, the soils engineer shall be contacted to
determine the cause of the problem, and make recomendations for
remediation. As a ninimm, soft, yielding, excessively wet, or
otherwise unsuitable material shall be cut, out and replaced with
compacted clean sand. In the event that applied water does not



Hillsborough County November 30, 1990
leachate Treatmwent Plant Page -11-
File Number 90-9684

penetxate sufficiently deep into natural soils, to act as a lubri-
cant in the compaction process, it will be necessary to disk or
otherwise break up the soils before and during application of
water.

The steel-wheeled, vibratory roller should be operated at a forward
speed not greater than one (1) mile per hour. Furthermore, this
roller should not be operated within 25.0 feet of any e}clstmg
structure. In the event that the equipment vibrations result in
incipient instability of the excavation sides or base, a static
method of site compaction shall be substituted, at no extra charge
to the owner;

4. cContinuous wall footing trenches and individual footing pits should
be excavated to footing line and bottom grade. Foundation soils
should be moisture conditioned with water, and compacted with
suitable mechanical equipment, to achieve the specified level of
density to the required depth. Foundation bottom grade should be
tested to confirm that a minimm density of 98 percent of the
Standard Proctor maximum dry density, exists to a depth of 24.0
inches below footing bottom. If necessary, the bottom of the
footing excavation shall be over-excavated, vrefilled, and
re—conpacted with mechanical eguipment, to achieve the necessary
minimm field density to the required depth;

5. Foundation backfill on sides of formed footings, and building slab
subgrade fill, should consist of clean sand, free of roots and
debris, which is placed in 12-inch lifts, and compacted to 98
percent of the Standard Proctor maximum dry density;

6. Ardaman & Associates, Inc., Tampa office, should be engaged by the
owner prior to site preparation to provide field cbservation of
site preparation steps, compaction operations on natural and fill
soils, and conduct field in-place density testing to confirm that
the specified requirements are met.

If the cost to dewater the excavation becomes prohibitively large,
minimal dewatering (i.e., by perimeter ditches and sumps) can be accom-
plished, and the initial backfill placed in a wet condition. In this
event, the initial backfill should consist of granular soil, having less
than 5 percent fines content, by weight, to facilitate compaction of
thicker, saturated soils. Campaction should commence as soon as it is
practical to operate a vibratory roller in the excavation.

Fourdation Recommerndations

For miscellanecus building foundations, placed on the soils prepared as
previously recomended, using either the over-excavation technique, or
by relocat.mg the plant the foundations may be proportioned for a
maximm net allowable soil bearnxg pressure of 2,500 pourds per sguare
foot. We anticipate the maximm settlement to be on the order of 0.5
inches for the contimuous wall footings, and 1.0 inch for the individual
pad footings, supporting up to 60 kips. We also anticipate that the
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settlement would occur almost immediately as the loads are applied, due
to the gramilar nature of the modified foundation soils. Settlement of
the storage tanks is estimated to be 6.0 inches at the center of the
leachate tank, and 4.0 inches at the perimeter.

A soil cover of 18.0 inches, as measured from the bottom of the founda-
tion system to finished grade, should be provided. Spread footings
should be at least 2.5 feet wide. Also, for any contimicus wall founda-
tions, a minimum lateral dimension of 18.0 inches should be provided.
The foundat:s.on should be designed for equal dead-load distribution, in
accordance with Standard Building Code requirements.

Tank Containment Area

We recommend that the tank contairment area be constructed of earthen,
or synthetic liner materials, to reduce the potential impacts of diffe-
rential settlement of a concrete slab for this use. Moreover, the use
of a liner, rather than a concrete slab-and-parapet wall, will allow for
a reduced excavation volume for the fourdations. ‘tThe liner should be
keyed into both the tank structures, and the perimeter berms, to prevent
seepage into the underlying soils.

Field Observations

Site preparation, including preparation of foundation bearing surfaces
and compaction of any structhural f£ill, should be observed by a soils
engineer or his representative from Axdaman & Asscciates, Inc., to
verify that conditions are as anticipated in the design, and completed
in accordance with the recommendations contained in this report.

Closure

The analyses and recommendations submitted in this report are based on
the data obtained from eighteen (18) SPT borings and eight (8) MA
borings, performed at the locations indicated on the attached Figure 1.
This report does not reflect any variation which may occur in-between
the borings. The nature and extent of variations may not become evi-
dent, until during the course of construction. If variations then
appear evident, it will be necessary for a re-evaluation of the recom-
mendations of this report, to be made after performing on-site observa-
tions during the construction period, and noting the characteristics of
any variations.

When the final design and spec;xfmatmns are completed, we would like
the opportunity to review them, in order to determine whether changes in
the original concept may have affected the validity of our recomenda-
tions, and whether these recommendations have been implemented in the
design and specifications.
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The recovered soil samples are available for examination at our Tampa
office. Unless otherwise instructed in writing, the soil samples will
be discarded 60 days after issuing this report.

It has been a pleasure assisting you with this phase of your project.
If there are any questions, or when we may be of further assistance,
please contact the undersigned at 813/654-2336.

Very truly yvours,
ARDAMAN & ASSOCTIATES, INC.

frispd 4 S
Joseph A. Eduardo, P.E. .

Senior Project Engineer
Florida Registration No. 33318

-‘jkm ! Lﬁi)@
Thomas pg&hato, P.E.
Princi

Florida Registration No. 12458

JAE/TJL:paw Enclosures
ssel9/90~-9684 . s8¢

&l Ardaman & Associates, Inc.
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BORING ILOGS
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- GROUND WATER
LEVEL

T sucker avsen

¥ - ESTIMATED SEASONAL
HIGH GHL
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SILT 0.002mm TO 0.074mm : : . ‘
h W . Cony Engiitert In Soll-Maechanics
CLAY SMALLER THAN 0.002mm Eon 4':‘3,_‘,';“' e Motern Teating

COHESIVE S0 .

MN24568



FINAL BORING LOG

SHEET 1 OF 1
BOAINB NUMBFR _TH~4

PROJECT _Southesst lLandfill

CLIENT Hillshorough County

FILE NO. 90-9684

DATE STARTED 9-14-90

BORING LOCATION As Per Plan

COUNTY/CITY _Hillsborough

SLETED _9-141-80

STATE _Fiorida 12523 '
- E NTTERBAG
g g w 138 B 15 LINITS
5@ g 2 |3 ig|® 2 LJE .8
> g g g is -
S 5 |- 7F
» §
i-2-2 s % ch " light brown silty CLAY [phusphate mining wastel )
§-1/12" | ; - i
ch
1/48* ] - .
wor wor B i
wor war - ]
war war - light srangish-brawn silty CLAY \V4 1
‘ war wor —  iphosphate mining waste) = i
N E wor war / N ]
15 7 _
_ 25974 _
n i ) ) E
oo i 3 |4-1-2 3 F brown SAND with cemented SAND inclusions ]
aﬁ—jﬁ 4 |1/19" 0 very dark brown SAND with silt ]
] " dark brown SAND with silt and cemented SAND
30 i § 1142 3 | frageents 1
g B 5 112 3 i | ]
7 - light grayish-brown clayey SAND with cemented SAND ‘
i - fragments ]
40— i 7 19-2-3 5 - i
- - light gray elastic SILT with limestone fragaents :
wih,&:ﬁ:ﬁﬂ/ﬁ' 50/5° - ]
4 L Notes: .
4 - . Boring terminated at 44.92 feet
m . -
50 = ]
DRILLER/RIG 1. Baker WATER TABLE DBEPTH:
BORING TYPE ..SPI 1s¢ _9°9°  DATE TIME _8-11-90
LENGTH/TYPE CASING Nene 2nd . DATE TIME




FINAL BORING LOG
SHEET 1 OF 1

“FuOJECT _Southeast Landfill BORING NUMBER _TH-2
EIENT Hillshorough County BORING LOCATION As Per Plan
FILE NO. 890-9684 DATE STARATED _8-12-30
COUNTY/CITY Hillsborough LETED 9-12-90
STATE Florida 127.40
Ltr
. @ E ATTERBURG
g] 2 w |3 ao1E LINITS
E f g g - 2 |8 W e L o
9 |y [
diEENL 2 358
= s |-
4 % ch | | |
4 / | 1ight grayish-brown silty CLAY ]
] L [phosphate nining waste) i
12 //5 - ]
6 bt P gray SAND with roets ]
Seeysp i i
8 [ | light gray SAND 7 j
e L ge /N tark brown SAND with silt ) ]
i T Notes: 1
i " 1. Boring terminated at 10.5 feet 1
15 = |
201 -
25— |
30 - |
K =
A0 — |
45 = ]
50— - ]
BRILLER/RIG D. Baker WATER TABLE DEPTH:
BORING TYPE _SPT 1st _9'4° DATE TIME _8-12-90
LENGTH/TYPE CASING None end DATE TIME




FINAL BORING L.OG
SHEET 4 OF 4.

PAOJECT _Southeast iandfill BORINS NUMBER _TH-3
CLIENT _Hillsborouch County BORING LOCATION _As Per Plan
FILE NO. 90--9684 DATE STARTED 8-14-90
COUNTY/CITY .Hillsborough ETED _8-44-90
sTATE _Florida 127.27
) " & ATTERBURS
o = w |3 % @ iF LINITS
E E é s 3 % o 2 2] z e
BER1& § g % g = § 2 8K !5
: &
5|2 § 3 |Ba3
4-1-2 3 L yery light brown CLAY (phosphate mining waste) ]
213 | 4 - e e i’ S j
4-a-a 18 LA T pown SAND with silt - fill ]
3-8-10 18 sk : ]
10-7-8 15 f gray and 1ight gray sottled SAND J
5-2-3 pp V4 2
) -1/1° 7] [ derk brown and brown mottled SAND With silt ]
loo s [swer s EEd ot ]
45— o | dark brown SAND with silt and cemented sand nodules ]
: £ | :
ao—: E 6 140-16-43 ] 29 - very dark brown silty SAND with cemented SAND j
A oI [ nadules _
] Bar ]
i o ST L ]
EEME 7 |2-1-3 4 gf | 1ight hrown silty SAND with trace of CLAY 4
] s ]
a0 Bl & |44 10 % - ]
35_:5 g [4-1-1 2 Z 8 blyish-gray clayey SAND with phosphate ]
40_: ﬁ 10 j2-1-2 3 é :_ :.
] 4L ]
i 1 |50/4° 50/4” gy mh i light gray sandy elastic SILT with limestone ]
N = fragments - weathered bedrock .
45+ | Notes: ]
i | 4. Boring terminated at 43.83 feet i
. P, 30% fluid loss @ 43.0 feet .
5O - ]
DRILLER/RIG _D. Baker WATER TABLE DEPTH:
BORING TYPE _SPT 1st _B'9" _ DATE TIME _8=11-80

LENGTH/TYPE CASING _Nong end e DATE TIME




FINAL BORING LOG

SHEET 4 OF 4
PROJECT ._Southeast Landfill BORING NUMBER _TH-4
CLIENT Hillsborpugh County BORING LOCATION As Per Plan
FILE NO. 80-9684 DATE STARTED _9-12-80
COUNTY/CITY Hillshorough DATE COMPLETED 8-12-390
STATE _Florida ELEVATION 124.82
" & NTTERBURG
wmSl B w | 3 3 E & LIMITS
E@ §§ 5 12|82 SOIL DESCRIPTION e P L
=1 [ t;
1%5) 2 | * %8 2 ERat
= & &
- ’
j-2-4 3 % eh L ]
1-1-1 2 / 3 )
Her war . .
war wor / [~ - o ]
| light grayish-brown silty A ]
wor wor % : iphosphate nining waste) _
wor war B i
yor wor % = .
-El 3-4-3 7 % E ‘ ]
4 - a7 ap | - ]
15 /N dark brown SAND with silt and cemented sand nodules ]
7 " Notes: ]
] 4. Boring terminated at 14.5 feet ]
20 - .
285 - N
30— = .
35— -
A0 -
A5 -
50—
DRILLER/RIB [}. Baker WATER TABLE DEPTH:
BORING TYPE .SET 4st _None  DATE TIME _89-12-90

LENGTH/TYPE CASING .Nong ond . DATE TIME




FINAL BOBING L.OG
SHEET 4 OF 1

MOJECT Southeast landfill BORING NuMBER . TH-B
CLIENT Hillsborough County BORING LOCATION As Per Plan
FILE NO. .80-9684 DATE STARTED _8-12-90

COUNTY/CITY Hillsborough TED 9-12-80

sTATE _Florida 12542
ATTERBURG
wgl E w 514 % & g LINITS
E E g & 218 ! g 1. .8,
E - 8 . ___; (=3 L3 a a
o= m§ 5 it g g 2 g8 8%5%
3 £ |3
-4/12* | 4 7/ ch L ]
1/48" 0 ;ﬁdfg } ]
wor »or - :
yar Hor N
wor Wor - .
Nor wor " light grayish-brown silty CLAY ]
wWor W - : Cd
451 § wor ¥or / B ]
: 74 ¢ ]
i B gark brown SAND with silt and cemented sand nodules ’
Eo_ﬁ 4 |4-2-3 5 |
] "L Notes: .
. - 1. Boring terminated at 20.¢ fept .
25 - 4
] ! ]
30 —
85 -
401 -
A5 -
50 »
DRILLER/RIG 0. Bakep WATER TABLE DEPTH:
BORING TYPE .3PT \ ist _None DATE TIME _8-12-80

DATE TIME

LENBTH/TYPE CASING .None _ : 2nd



FINAL BORING LOG
SHEET 4 OF 4

BPROJECT Sgutheast landfill BOAINS NUMBER _TH-8
CLIENT Hillsborough County BORING LOCATION As Per Plan
FILE NOD. 90-9684 DATE STARTED 9-12-390
COUNTY/CITY .Hillsborough TED _8-12-80
sTATE _Elorida 124.29
@ é £ | ATTERBURG
o w | B 5 E LIMITS
E E g g % g i 3 ﬁ » = e : vy
i i 2 18 8 Hoihe
al3ag| 5 | (5|8 2§ 2 553 Bl
= < g
0 .
221 3 % ch L i
1-1-4 2 A i
Nor war - E
5] 1-0-1 1 N ]
1-1-0 i B i
Hor wor i |
10 Nor war / = -
h % B 1ight grayish-brosn silty CLAY E
15 i Hor wor % B ]
20 E ¥or wor % -
N ﬁ 5 {wor war //// B
25 ) A ]
b A - dark brown silty SAND with cemented sand nodules .
:ao——-ﬁ § 223 ]
. - Netes: R
. - 4. Boring terminated at 30.0 feet &
a5 - ]
40 " 4
45_.. . -
B - 4
DRILLER/RIG . Baker NATER TABLE DEPTH:
BORING TYPE _E8PT i1st _None DATE TIME .9-42-80

LENGTH/TYPE CASING None 2nd —  DBATE TIME




FINAL BORING
SHEET 1 OF 2

LOG

epT  _Southeast Landfill BORING NUMBER _TH-7
CLIENT Hillsborough County BORING LOCATION As Per Plan
FILE No, _80-8684 DATE STARTED _9-13-80
COUNTY/CITY Hillsbaorauagh DATE COMPLETED 9-13-90
STATE Florida ELEVATION 148.07
wn 2 E w §
B g | 3 |=a -7
g g g 5 1 %|8 SOIL. DESCRIPTION TH
2|38 § | * 3|8
T H A
f-18
7 Eg‘ . light brown SAND with siit 774 il
10 H '..':‘__ sp -
12 - AT
1 [ —  1light grayish-hrown SAND /\i/‘ J"A -
g | i AT P {aw
14 1 - ]
] 10 ; "~ light gray SAND Nith phusphate )
] / =3 %P I gdark brown SAND ]
i /7] 8¢ | ]
LB | PATL ]
] / | brown clayey SAND ]
20— ﬁ 5 |1/42°-2 2 // S€ I gray and 1light brown mottled clayey SAND with ]
- . / . phosphate |
. @ 6 |1-2-1 - light grayish-brown clayey SAND
25 —  {with chemical odor}
18] 7 {7-8-40 i
30~ C Ry [~ dark brown SAND with silt
35;5 8 |g-13-22 i with strong chemical odor in sasple 8
:ﬁ - f:f‘ " brown SAND with silt and cemented SAND nodules
so B 13112 | 23 P L
i I
. 7 8¢ 1
:ﬁ / - light brown clayey SAND with cemented SAND nodules
451 19 |2-3-3 B "
1 <"
1 A EN
1 / " greenish-gray clayey SAND
3_Eﬂ 2-2-3 5 A 36.4|30.5
DRILLER/AIG 0. Baker WATER TABLE DEPTH:
BORING TYPE _SET ist _None DATE TIME ..9-13-90
LENSTH/TYPE CASING None 2nd DATE TIME




SHEET 2 OF 2

WJECT _Southeagt Landfill RORIND NUMBER _TH-7
CcLIENT _Hillsborgugh County COUNTY _Hillshorough
FILE ND. 90-9684 5TATE _Florida
& 5 | ATTERGIRG
ng| 2 i @ & Iz LINITS
E 2 = 4 :—} ‘ g 18 &
E §§ 5 1% 2 50IL DESCRIFTION e
o= L] -4 [
3 £

8C greenish-gray clayey SAND i

2-33 8

bluish-gray clayey SAND with phosphate fragrents

TR

2-2-3 5 3 |
1 MmEeal
| . Haily | light brown and light gray mattled clayey elastit
g 14 | 6-50/8" | 50/8” [ oI T ]
55— N il
. . Notes: ‘ i
o " i, Boring terminated at B64.42 fest .
70— - i
75— - ]
BO— -
B5-] -
90 -
95— - ]
4 3y — _




FINAL BORING LOG
SHEET 4 OF 1

PROJECT _Southeast Landfill BOAING NUMBER _TH-B
CLIENT _Hillsborough County BOAING LOCATION _As Per Pian
FILE NO. _90-9684 DATE STARTED _8-14-90
COUNTY/CITY _Hillsborough DATE COMPLETED _8-14-80
sTATE _Elorida ELEVATION . 151.59
i o & ATTERBUAB
g 'Fé’ 3 g @ |5 LIHITS
EE gg 8 g g2 SOIL BESCRIPTION i P e
&z 5 I % 8 § 12 BElsE
= a ¥ ) S
‘ A REEL
0 .
§-2-2 4| - ]
4-5-7 13 i i ]
7-9-7 16 . - .
5] 8-7-8 15 |- N )
§-6-7 12 I - :
7-5-8 13 o [ light brown SAND with trace of phusphate ]
10— Eo §-5-8 i3 [+ - 1
iﬁ_jﬁa 6-5-7 2 [ [ 1
] 7 oy = |
) [ light brown clayey SAND i
aowﬁs 2-2-3 5 A i
. - Notes: i
. - 4. Boring terminated st 20.0 feet .
25 - e
30— -
35— -
40— L
45 —
50— N
DRILLER/RIG .J. Baker WATER TABLE DEPTH:
BORING TYPE _SPI 45t _MNone  DATE TIME _Sz14-90

LENGTH/TYPE CASING _None ongd  — enme—  DATE TIME



FINAL BORING LOG

SHEET 1 OF 2

pPROJECT _Southeast Landfill BORINB NUMBER _TH-3
CLIENT Hillsborough County BORING LOCATION Ag Per Plan
FILE NO, _90--8684 DATE STARTED _8-13-80
COUNTY/CITY _Hillsborgugh DATE COMPLETED _8-13-80
STATE . Elorida El EVATION 156.05
g @ : ATTERBUSE
o S £ w [ S| 9 B 1% LINITS
E ] =1 3 5 2 _|= ©
E gg ; = | &8 ; SOIL DESCRIPTION i P b R
oF 1 % § |2 2E5H
z| 4 g 5" 5532
233 6 fooodspl 1ight brown SAND i
5-6-6 e [P )
6-5-6 TR A . light grayish-brown SAND with phosphate i
5-7-7 VR N ]
6-5-6 1 ppse .
6-5-7 13 b i i
. N = dark brown SAND with phosphate .
6-6-8 4 00 = .
] :'-’?"'J 8p L i
. o sm 5 ; ; i
(5 B ¢ 147 1 fff - Light brown and dark brown mottled SAND with silt ]
i 7 sc | |
0] ﬁ § |1-2-2 4 % " very light brosn clayey SAND i
i S 80, ]
25 ﬁ 6 11-2-1 3 /é = .
. / - 1ight brown clayey SAND with phosphate .
30; § 7 [2-1-2 3 é B
i sp |
451 Bl o3 g % rd il
) / ~ dark gray SAND with clay
40-] B |4s5e g / g
_ 7
’ S spF
E s R
s |08 9 (1327716 43 [-2-f L reddish-brown SAND with silt
] il L _
] r
o lEe |2 3 [FAZE gt brom silty SHD
DRILLER/RIG D, Baker WATER TABLE DEPTH:
BORING TYPE S8BT 1st _Nong DATE TIME _9-13-80
LENBTH/TYPE CASING None Znd DATE TIME




SHEET 2 0OF 2

PROJECT Southegst Landfill S0RING NUMBER _TH-8
CLTENT Hillsborough Ceuynty COUNTY _Hilisbprough
FIL.E NO. 90-9584 STATE _Florida
— - % £ | ATTERBUAG
es| & |y |3|% g |5 E LIHETS
EE gg S 2 |8 > SOIL DESCRIPTION i e
= 1 o — 2 -l
il ERRLIE 2 [ g 555
= g =
50 - i
. B A . ]
] ] sm | light brown silty SAND _
& 7 sc 4
5] ﬁu 5-6-6 12 % B ]
2-4-4 B é i 1
. % - greenish-gray clayey SAND with phosphate
434 7 é g '
8-7-1 14 % B ]
7 |&1d4 mh :
4 » L 2 light gray and brewn mottled clayey elastic SILY .
A8 1a | 46-R0/2" | B0/2T B S 8 {(neathered rock) with limerock fragments J
75 —  Notes: y
. B i. Boring terminated at 74.47 feet 1




FINAL BORING LOG
SHEET 4 OF 2

BORING NUMBER _TH-410

PROJECT Southeast tandfill
CLIENT Hillsborough County BORING LOCATICN As Per Plan
FILE ND. _80-9684 DATE STARTED _9-13-90
COUNTY/CITY .Hillsborough DATE COMPLETED .8-13-90
sTATE _Elorida ELEVATION _ . 146.43
, - % & | ATTERBUES
g| £ w |51 4 H |3 g LINITS
E | c 3 2 = s
E g o = b g S0 DESCAIPTION facuuua
3 =1 i - M
=|3% 5 | 1|58 2 [ 2 |25z
3 g |-
4-4-5 g [ %P 1 pight brosn SAND
G-6-7 13 [ ep [
7-7-8 15 b0 b
1-1-1 14 [0 N
1-7-1 14 - 1light grayish-brown SAND with phosphate
5-4-5 g i - y.
346 0 |~ b
] o
188 + |-1/12 | 1 % oL Toc \BRAS
15 % - Bod nWa.uD
] 5 |4-1/12" i / - very light grayish-brown silty CLAY 757848
20~ /A -~
i % [~ (phosphate mining wastel
i / [ 819|904
R TREEVEIN % -
o lE T es | 2 (5] 3 wlack SAND with s11€ cesented SAND fragaents
) "-'-_}_.': i )QE_L wa.ua 1
] ¥ | TG e, g PETY CAVUA |
35”5 6 [43-22-34 | 56 [fo3 o
] [L1 [ reddish-roxn SAND with silt
| £ B
N E'a 12-22-41 | 63 f-.'-‘fi -
40- o -
b f_}’ N
6] Bl o 20003 | & | -
] | dark brown SAND with silt
50«: E“ {-2-2 4 - light trown SAND with trace of phosphate
DRILLEA/AIG _D. Baker WATER TABLE DEPTH:
BORING TYPE _SPT 1st _8'8" DATE TIME _9-43-80
LENGTH/TYPE CASING _None ond DATE TIME




SHEET 2 0F 2

PROJECT _Southeagt lLandfil] BORING NUMBER _TH-40
CLIENT Hillisborough County COUNTY Hillgboraugh
FILE NO. 90-9684 STATE _Florida
[rEg
- = £ |arTeraoms
a9 E w 1 S19 ,E,‘ % |5 | s
E = g o 1815
E gg ; = ] ; SOIL BESCAIPTION fu:ngum
&| & + 2 |2 84 @
& g i 5 E
50 ]
R R i
L 2t L iight brown SAND with trace af phosphate
. 211 2 1 L ]
o~ /://-: Bc -
0] Em 10-9-43 | 22 % B ]
j 774 | 1light gray clayey SAND with phosphate ]
55 ﬁ 7-9-14 23 é B
. / a
1 ls0/or 50/0° L1434 8 T\ light brown and light gray clayey elastic SILT
701 B (weathered rock} with limestone fragments
. L. Notes:
4 L 1. Boring terminated at 68.5 feet
751 — .
80— - ]
a5 - :
G0 .
95— — :
ADD =




FINAL BORING LOG
SHEET 4. OF 2

PROJECT _Southeast Landfill BORING MUMBER _TH—-41
CLIENT Hillsboropugh County BORING LOCATION As Per Plan
FILE NO. _80-8684 OATE STARTED _8-13-90
COUNTY/CITY _Hillsborough DATE COMPLETED .S5-43-90
STATE _Elgrida ELEVATION _. 149,66
& LATTERBUAS
wg| 3 y | 8 2 E & E LINITS
EE gg S 2 (8)°® SOIL DESCRIPTION o A P
3 & g 2 L
1122 4 [ 3Pk yight gray SAND with trace of phosphate
M2i358 | 13 [T sp L ]
6-7-7 14 bt - :
5-§-7 13 B ]
il 3 [5-7-6 13 - ]
§ (578 15 i
7-1-9 16 -
] [ light grayish-brown SAND with trace of phosphate j
| RECESUNN ST -
201 E 5 {3-4-2 6 B 1
: : 1ight brown silty SAND with trace of cla
25— E 61332 5 -~ 'rogc. 23 e ! ' 47.2145.8
4 » o WRB. bin 1 b
i - ]
~ - 1ight grayish-brown silty CLAY
30; E 7 |1-1-2 3 N {phosphate nining waste) 67.4192.7
] N A ]
| A - BoTTOn W AT & ]
i | dark gray SA = ]
s | H e 11220 | 32 " =l W Bl _
o B9 13108 | 19 " black SAND with silt ]
o |Hlv 13118 | 7 N ]
. - peddish-brown SAND with silt
o BBy 16206 | 80 [FoA T '
DRILLEA/RIG  .D. Baker WATER TABLE DEPTH:
BORING TYPE _8PT 1st _Nome ____ DATE TIME _8-13:90

LENSTH/TYPE CASING None end . BATE TIME




PROJECT

Southeast Landfill

SHEET 2 OF 2
BORING NUMBER _TH-i4

CLIENT Hillsborpugh County

COUNTY Hillsboratah

FILE No. .S90-86B4 sTATE _Florida

W [

m 5 & | ATIEBBURE
wel £ w | S8 B |3 (g | umms

E E 8 3 |g|2 SOIL. DESCRIPTION R 1| ™ |

= o % = $ T “u 2 18 8 * a8 Bl 25
= [+ -

=173 4 :| 8 E ¥ g 5322
P 1= - .
7 533 T Z
i AN reddish-brown SAND with silt i
- L .
o e : . sp | 4
55 ﬁ 4-6-3 15 kR brown SAND :
= ;/‘.:. sp -y
. ﬁ 2 l6-3-4 7 / light gray SAND with clay and phosphate 1
50 / |
] ) ]
. ", ml -
) ﬁ 433 6 light gray clayey SILT with phosphate ]
65— -
] [P T Tignt brown and light grey clayey elastic SILT ]
| iiﬂ 17-24- | 50/3 4 {weathered rockl with limestone fragments and i
70— 50/3" phosphats i
7 Naotes: i
. 1. Boring terminated at 69.75 feet :
75 .
BO- .
85— 4
90 .
95— .




FINAL BORING LOG

SHEET 1 OF 41
PROJECT _Southeast landfil] HOAING NUMBER _TH-42
CLIENT Hillsbharough County BORING LOCATION As Per Plan
FILE NO. 9Q-9684 DATE STARTEDR 8-414-380
COUNTY/CITY .Hillsborough DATE COMPLETED _8-14-80
STATE _Florida ELEVATION 15166
& & |arreane
o S g ” 814 § 5 |g | toars
& = | & SOIL BESCAIFTION R s e i
4z 5 |28 2 |18 B Bolpl
= g8 g T |z 2E3%2
£ g |H-="
445 g [P} .
6-8-9 1 I A B i
8-7-8 15 [ F .
7-7-8 15 oo | very light grayish-brown SAND with trace of phosphats ]
8-6-7 13 b .
7-1-6 kI SO I ’
§-5-6 Ho[i — i
- ;'..‘:"..: sp [ -
15_- E 2 {7-8-8 1% :, light grayish-brosn SAND with trace of phosphate i
> % - 1ight grayish~brown sandy ELAY .
Eo;ﬁ 3 |2-4-2 3 W - [phosphate mining waste] with chemical ador 90.4|63.4 i
R - Notes: e
. o {. Bering terminated at 20.0 feet 4
25— - -
30~ - .
35-4 - »
40~ - g
461 - "
50— - .
IS mmamamae i
DRILLER/RIG _0. Baker WATER TABLE DEPTH:
BORING TYPE _SPT {st _None DATE TIME _8-14-30
LENGTH/TYPE CASING None end DATE TIME




FINAL BORING LOG

SHEET 4. OF 1
'PRAOJECT _Southeagt tandfill BORINS NuMBen _TH-13
CLIENT Hillsbeprguah County BORING LOCATION As Per Plan
FILE NO. _90-8684 DATE STAATED _9-14-90
COUNTY/CITY _Hillsborgugh DATE COMPLETED _S8-14-80
STATE _Florida ELEVATION 148.98.
_ - E ATTERBURG
ne| g w |38 b |& LINITS
EE %g B N SOIL DESCAIFTION o P A "
A= il 8 |2 Slg
o
3 3| § N B CEE
] 8Pt -
12 i ]
{3 - 1
13 N ]
14 -
17 " 1ight grayish-brown SAND with trace e¢f phosphate
14 - 1
415 ﬂ 2 {9-7-8 15 B ]
: (R |
;] o | light gray silty SAND with trace of clay ]
oo B 3 222 4 B F §2.2]27.1 ]
. - Notes: ]
s - 1. Baring terminated at 20.0 feel 4
25— — b
30 —
35 — J
40— =
454 — ]
50— —
DRILLEA/RIG _D. Baker WATER TABLE DEPTH:
BORING TYPE _SPT 1st _None DATE TIME _9-14-80
LENGTH/TYPE CASING _None and DATE TIME




FINAL BORING LOG

SHEET 4 OF 3

proJeECT  _Southeast landfill BORING NUMBER _TH-i4
CLIENT _Hillsborough GCounty BORING LOCATION .As Per Plan
FILE NO. .20-9684 DATE STARTED ..8-14-80
COUNTY/CITY _Hillsborough DATE COMPLETED .9-14-90
STATE _FElorida ELEVATION 156,31
- g NTTERBURG
Eéf w | 3 g @ % LINITS
5] 2 |g8|®° SOIL DESCAIPTION 2 on}™ 2e] 2e
= 3 9 2 18 8 Bxle
5 8 2 ¥ |5 2535
= g5 |0
§-4-4 8 [-::1 5P b 1ight gray SAND with trace of phosphate
3-6-6 12 [P L :
7-6-6 @[] F 1
7-8-9 7 ]
§-9-7 16 }n - 1
9-8-9 7 g L ]
7-6-6 IR S . ) with trace of phosphate 4
465 I 3 |lost B
] 7 ch | . i
o0 11 4 |1ost % light grayish-brown silty CLAY 106.76.3 113 {98
3 e ™\ [phosphate mining ¥aste) ]
/l - Notes: .
- 4. Boring terminated at 20.0 feet .
a8 B 2. Samples lost at 44.0 and 19.0 fest iy
A _
s%a@‘” o *
2
3¢ -
3F -
A0 I— E
45 — -
50 ! - E
DRILLER/AIG D. Baker WATER TABLE DEPTH:
BORING TYPE _SPI 1st . None DATE TIME _8-14-90
LENGTH/TYPE CASING .None and DATE TIME



FINAL BORING LOG

SHEET 4 OF 1
PROJECT _Southeast lLandfill BORINS NUMBER _JH-iB
CLIENT _Hillsborough County BORING LOCATION _As Per Plan
FILE NO. .20-3684 DATE STARTED .8-14-80
COUNTY/CITY Hillsborough DATE COMPLETED Qg 480
STATE _Elorida ELEVATION 147.48
" E NTTERBURG
gs| 2 w | 3 ' g |3 LIMITS
EE % B 2|8 SOIL DESCRIPTION R sl ® ael e T
3k 2 12 g g§ B Bylg
i vIg B |3 =

A-5~5 i4 4
6-7-7 14 1
7-8-6 14 .
658 16 |- |
8-0-7 16 ;%2: trace of phasphate ]
6-8-7 15 fo :
7-7-5 12 .

light grayish-brown silty CLAY
{phasphate sining waste) 49.8{86.4

Notes:
1. Boring terminated at 15.0 feet

1B i2y | 3 WA

3 [ | N I I

< =
Z
T

t 1
< |

S

lilllii!i%ll

6]
i3}
i
[

FUNE T TV T WU S T SHEE ST WU S S

1
I(I(‘!]ll[lll

PR SN T TS SO S 1

DAILLER/RIG 0. Baker ‘ WATER TABLE DEPTH:
BORING TYPE .SPT ‘ 1st _Nope  DATE TIME .8-14-90

LENGTH/TYPE CASING _None end — . DATE TIME




PROJECT

Southeast Landfiil

FINAL BORING LOG
SHEET 4 OF 2

BORING NUMBER _TH-1B8

CLIENT Hillshorouah County

BORING LOCATION As Per Plan

FILE No. _.80-96B4 DATE STARTED _9-14-80
COUNTY/CITY _Hillsborough DATE COMPLETED _S-14-30
sTATE _Elopida ELEVATION _ 146,89
) @ < NTTERBURG
0 g S|4 & |5 LINITS
E g g 0o o
L= = 2 S5SNI DESCAIPTION E fu]™ pe|™ 2
A g8 8 Boe
2 3% |38 2% 5 |25[a5
‘ = g |4~
0- — ]
5-5-5 14 [ \am -\
isp L
6-6~7 13 o B )
5-5-6 ETI AT ]
7] 5-4-4 8 (o1 [ :
444 8 ': ‘ i =
§-4-3 7 %P 1
10~ 343 7 | = ]
o z :
& 7 /] on - grayish-brown silty CLAY [phosphate mining waste]
1B 6 |1-2-1 ' .
15 £ _ \\ 'd brown SAND with silt interbedded 1
i -heown silty clsy lenses
M~
< .
3-3-4 [990 05( 23.7|11.0 ]
i AND with siit
4 C\'f"\l\
1B 8 j1-21
25+ @ tlayey SAND ]
301 ﬁ 3-2-3 @
o5 |H 8 |57-13 ith silt 26.36.1
40 B |7-e- 19 FE4 L 1
§ B o 1
1 7 sc | ]
] &m 343 7 / N ]
45 ) é | light brown clayey SAND 1
50 ﬁu 4-3-4 7 é i ]
DRILLER/RIG _D. Baker WATER TABLE DEPTH:
BORING TYPE _SPT 45t _None DATE TIME _9-14-80
LENGTH/TYPE CASING None 2nd . DATE TIME




PROJECT

Southeast Landfill

SHEET 2. OF 2
BORING NUMBER _TH-i6

CLIENT Hillshoraugh County

COUNTY Hillisborough

FILE NO. _80-8684 sTATE _Florida

N @ & | KTTERBURS

- % w | 3 g @ |5 LINITS

E E g g - = | & o SOIL. DESCAIPTION [ e T I
dzl3 1% g |2 BEGE
@l = 2 E "3 E43Y

50 2

] :/'/.’ 8G light brown clayey SAND ]
=71 8t ]
5 ﬁ 2-3-6 g % ]
. / greenish-gray clayey SAND with trace of phosphate +
o] §m 3-3-8 12 // ]
: Eic mh :
| 4 b light brown and light gray clayey elastic SILT ]
| ,2’; (weathersd rock} with limestone fragments and ]
Sﬁ_ﬁis 12-25-35 | 64 19 phosphate |

Nates:
1. Boring terminsted at B65.0 feet




FINAL. BORING LOG
SHEET 4 OF 1

PROJECT _Southeast [andfill BOAING NUMBER _TH-17
CLIENT _Hillsborough County BORING LOCATION _As Per Plan
FILE NO. a90-96684 DATE STARTED 9-14-50
COUNTY/CITY _Hillsborough OATE COMPLETED _9-14-90
STATE _Florida ELEVATION 134.51
o | E E NTTERBRS
; @ .
E - g w |3 % : a g g LINITS
E 3 s 12 |g|° SOTL DESCRIPTION 2 we[Z 2] S [T
| Q 5 ilz|8 g7 12 258
o @ [ 3 g g a5 E &
e -
1}13—15 29 - brown SAND with cemented sand nodules ]
6-8-9
B light breown clayey SAND ]
6-5-5 i ig yey i
5 2-3-3 ~ ]
3-3-2 - light brown SAND with clay 1
3-3-2 o/ ]
10~ O e 1

2-1-2

light brown SAND

151 ﬁ 1-1-3 4

36.6/33.8 42 20 ]

i
ll‘li_lllllilif

light grayish-brown clayey SAND

20_‘@5 -1/12" 4 7 s
/)

'ﬁ 6 |7-12-18 | 30 f ;’ gg- - very dark brown SAND with silt

Nates: 1
{. Boring terminated st 25.0 feet :

Tt 1

o
=
H

i

E-9
o
I
L L ALAS LA INL A BNLUL N S S S S S S

DRILLEA/RIG _0. Baker WATEAR TABLE DEPTH:
BOAING TYPE _SPT 4st _None  DATE TIME .9-14-90

LENGTH/TYPE CASING _None 20t e DATE TIME



Aty A

verremind

FINAL BORING L.0G
SHEET 1 OF 1

PROJECT _Southesst bandfill BOAING NUMBER _TH-48
" CLIENT _Hillsborough County BORING LOCATION _As Per Plan
FILE No. _90-8684 DATE STARTED _8:-14-80
COUNTY/DITY Hillsborouagh DATE COMPLETED 5-14-90
STATE _Florida ELEVATION __.  136.18
. 2| g 5 E ATTERBURG
2 3 o & LINITS
1 g 2l = d|ald o BT
¥ I g 3 § B Bslbg
= 3 a % 3 |2 213
125 | 27 o _
24-23-26 | 48 [0 trace of phosphate ]
15-16-14 | 20 17 . -
7-7-6 13 ",:"-"2._1', 59 of phosphate J
34/420 i ?’:’% ch | 1
wor wor / - 138.4|50.6 :
Hop wor = )
] / . light grayish-brown silty CLAY {phosphate mining i
. / - waste} with chemical sdar in sample 4 ]
15] B 5 |wor Wor 5 749 |98 :
i 7/ ]
’"_@ 6 lword2™-3 | 3 1,_3‘_1 ;% - very dark gray SAND with silt and lenses of grayish-|q4 qol5.5 .
20 N\ brown clay
- - Noetes:
" - {. Boring terminated at 20.0 feet
o8- .
30 -
a5 -
40 - ]
45 - .
501 - ]
ORILLER/RIG 0. Baker WATER TABLE BREPTH:
BORING TYPE SPT 48t _None = DATE TIME g9-14-30

LENGTH/TYPE CASING _hong 2nd . DATE TIME




FINAL BORING LOG
SHEET 4 OF 4

PACJECT _Southeasi Landfill BORING NUMBER _AB-3
CLIENT _Hilisberaugh County BORING LOCATION _As Per Plan
FILE NO. 90-96584 DATE STARTED 9-12-50
COUNTY/cITY _Hillsborough : s S S
oTATE _Floriga e AR
[4+]
2 £ w [ 3 3
5@ g 8 2 |8
b .
T S4se L ]
4 ol osmoL 4
410 P f{//’% ch s
5 / - rayish-brown sandy FAT CLAY with trace of phosphate ]
i // - y PROSERAYe | 64.7] 66.3 i
11 a / » i
- ’/’ se P .
o] / B brown clayey SAND ]
b il | . N
i /] 86 L il
i / | light brown clayey SAND with gravel
] S 26.9]25.6 N
158 4 ee L :
] : / 2 gresnish-gray clayey SAND with phosphate 4
4 L/ 5 .
A1 8 - d
N S Rl | aray SAND N
20 i
. - Notes: J
4 - 1. Boring terminated at 20.0 feet -
25-] N .
30 u ]
35— - ]
40-] _ i
45- . ]
50— _ .
DRILLEA/RIG 0. Baker WATER TABLE DEPTH:
BORING TYPE .Mechanical Auger 4st .None = DATE TIME _8-12-90

LENGTH/TYPE CASING _None end — .. DATE TIME



FINAL BORING LOG
SHEET 4 OF 1

PAOUECT _Southeast tandfill BORING NUMBER _AB—4
CLIENT _Hillsborough County BORING LOCATION _As Per Plan
FILE NO. _90-8684 DATE STARTED _9-12-80
COUNTY/CITY Hillsborguygh - DATE COMPLETED _89—¢
STATE .Elorida ELEVATION _N/A
B & Aﬂm
s| § w |58 E |5 LINITS
E E g - 3 g1° = 2e}™ 2 3 »n :
"= g & i % 8 4 18 |8 Bolgx
Z! & a : | é E2 g c
9 ] b 1 . ".'. am i :
J Qo - .:.__': ',.’ sp o 4
5_: Jak B % ch R :
. % B grayish-brown sandy FAT CLAY .
4 4 /% L with traces of phosphate 1
10— é - )
] 7 [ ]
‘:l: 5 7 sc L ]
15—— / B light gray clayey SAND with shell fragaents J
11 %‘ - ]
i LA S yory dark brown SAND with silt ]
20 ZE i
- L Notes: _
. - {. Boring terminated at 20.0 feet .
25 » ]
30— - J
N L ”
A5 - N
40— C ]
451 B ]
50— B ]
DAILLER/RIG _D. Baker WATER TABLE DEPTH:
BOAING TYPE Mechanical Auger ist None DATE TIME 9-42-90

LENGTH/TYPE CASING None end —  DATE TIME




PROJEGT _Southeast lLeandfill

FINAL BORING LOG
SHEET 1 OF 1

BORING NUMBER _AB-5

CLIENT Hillshorough County

BORING LOCATION As Per Plan

FILE NO. _90-8684

DATE STARTED _8-12-90

COUNTY/CITY .Hillsborough

DATE COMPLETED _8-!

STATE Florida

ELEVATION _N/A

m & ATTERBURS
ngl E w |98 12 15 LIHITS
EE %Q 8 2 18 g SOIL. DESGRIPTION 0 el e
a = any .
5% 3|2 |e|E 2 ¥\ 25l
é —d o.
OA_L.I 3 - 7
1o s . dark brown SAND with silt )
. - brown SAND with silt .
13 .
5__4 . 3
] - dark brown SAND with silt 7.4 15.8 '
10— L g
1= 4 - }
7 - gark brown SAND S;Z k
18- 8 - ' .
i i " gray SAND ]
20 - ]
e - Notes: J
. - i. Boring terminated at 20.0 feet .
25— - ]
30 — ‘ 1
35— = .
A0 ; )
45— - ]
50~ . -
DRILLER/RIG .[..Baker WATER TABLE DEPTH:
BORING TYPE Mechanical Auger 15t i2'B*" DATE TIME 9-12-80
LENGTH/TYPE CASING None end i DATE TIME




PROJECT Southeast Landfill

FINAL BORING LOG
SHEET 4. OF 1

BOAING NUMBER _AB-G

CLIENT Hillshorough County

BORING LOCATION _As Per Plan

FILE NO. 90-4684

DATE STARTED . 9-12-

COUNTY/CITY Hillshorough

DATE COMPLETED . 3=12: SO

STATE Florida

ELEVATION N/A

@ % ATTERBUAE
ag| E w | = g s 15 LIHITS
E = 2 lg|o SQIL DESCRIPTION £ 0™ | 1
= - = 9 4 18 18 Eg:; - 15
= g = é & g 9 2 |8 3
= = = SR
S & |4
Lt o g | ]
. - grayish-brown clayey SAND with phosphate -
12 J
& - brown SAND "
5] |
1= 3 )
] " brown clayey SAND with shell fragments 14.3/19.5 ]
10 — -
— .
B | E_Z -
i B dark brown SAND with silit - 1
15—:}:5 - ]
! ~ light gray SAND i
¥ .
i 3 dark brown SAND with silt .
20 E
- - Notes: E
. - {. Boring terminated at 20.0 feet .
25— -~ -
30~ — 4
35 - .
40 - .
A5 - 4
50— oo E
PRILLER/BIG 0, Baker WATER TABLE DEPTH:
BORING TYPE Mechanical Auger 1st _A2:87 ... DATE TIMF _8-12-80
LENGTH/TYPE CASING _None ond __ DATE TIME




Sputheast Landfill

Hillsborough_ County

COUNTY/CITY Hillsborough

FINAL BORING LOG
SHEET 4 OF 1

BORING NUMBER _AB-7

BORING LOCATION _As Per Plan

DATE STARTED .8=i2 —_—
DATE COMPLETED .924
ELEVATION _N/A

BLOW COUNT

N-VALUE
BRAPHIC LDB

SOIL. DESCRIPTION

~200 WASH
%

MATURAL MOISTURE] I'ex:
CREANIC CONTENT

grayish-brown SAND with clayey sand lenses

I I I L

L i i i L 1 L 1 P I | L 1

iil[lll|l|ll

light grayish-brown silty CLAY
{phosphate mining waste)

T

i. Boring terminated at 20.0 feet

T ‘ H 1 i 1 l i 1 ! 1 I 1

jiiii;liilll!l

[N W N A S SR N NN SR DU VU P

| 1 1 i 1 1 i i i 1 " i

DRILLER/RIB
BORING TYPE
LENGTH/TYPE CASING

Mechanical Auger

WATER TABLE DEPTH:
1t _44°0"  DATE TIME _8-12-80
end ... DATE TIME




FINAL BORING LOG
SHEET 4 OF 1

PROJECT _Southeast lLandfill BORING NUMBER _AB-8
CLIENT Hillsborough Gounty BORING LDCATION As Pepr Plan
FILE NO. _80-9684 DATE STARTED .8:42:80
COUNTY/CITY _Hillsborough DATE COMPLETED _9-12-80)
STATE _Florida ELEVATION _N/A
[T¥]
ATTERBURG
g = ” 8 3 E % E LINITS
EE g 8 318 SOIL DESCRIPTION e e e S
&3 g 5 3 & 12 & G i
3 g : g 285
ot =
2
c HL. : -
] - brown SAND J
{—. -
B o .u
& - 1ight brown SAND with silt :
10~ — -
] . AV 4 |
T3 - = _
4 . light brown SAND with silt and trace of phosphate N
4 5 - o29182 ]
dor g » .
A _ 1ight grayish-brown silty CLAY 1
b N {phosphate mining waste) R
20 b
. L Notes: i
- - §. Boring terminated at 20.0 feet .
25 - .
30— b 4
35— - 4
40~ — E
45 - -
50 - .
DRILLER/RIG _D. Baker WATER TABLE DEPTH:
BORING TYPE .Mechanical Auger ist 422" DATE TIME .8-12-80

LENGTH/TYPE CASING _Nene end . DATE TIME



PROJECT Soputheast Landfill

FINAL BORING LOG
SHEET 1 OF 4

BORING NUMBER _AB-8

CLIENT _Hillsborough County

BORING LOCATION As Per Plan

FILE NO. S0-9684

DATE STARTED g9-12-90

COUNTY/CITY Hillsborough

DATE COMPLETED 9-42-9 ;

STATE Florida

ELEVATION _N/A

g - @ é NTTERBURG
si E w | 3 g o oi% LINITS .
EE gg S 2 |8|° SOIL DESCAIPTION %n:uzna
I=3 [y T
A% 83 | £]5/8 2 F | 12548
L o T .
: R SB 1 reddish-brom SAND with silt :
1T 2 ,:_..':’:: on | .
. .‘_-.'_-.‘;_*_.‘ | grayish-brown SAND with shell fragments A
5 Ay — ..
I3 3 . = N
Jor s ? :z . dark brown clayey SAND i
i A [ 1light brown clayey SAND with phosphate |
I R o) [ ]
10 i ﬁ’-ﬂ S® " dark brown s5ilty SAND ]
i ndi M - i
i o reddish-brown SAND with silt and cemented send i
=7 CoANSIN  nodules
i5 i g Nl & ]
e b=~ TR — k
i g 7 sp _\ light grayish-brown clayey SAND u
] AR N i
N / m.\ yellowish-brown SAND with clayey sand lenses g
20-] A  light brown clayey SAND ]
] I Notes: 7
i " {. Boring terminated at 20.0 feet ]
2 = ]
20 - .
35 - ]
40— = ]
AB— - ]
50 - -
DRILLER/RIG . Basker WATER TABLE BEPTH:
BORING TYPE Mechanical Auger ist _None = DATE TIME 9-12-80

LENGTH/TYPE CASING _None

end . DATE TIME




FINAL BORING LOG

SHEET 4 OF 4
PROJECT _Southeast landfill BORAINS NUMBER _AB-10
CLIENT _Hillsborough County BORING LOCATION _As Per Plan
FILE NO. 903684 DATE STAHRTED _8=242-80
COUNTY/CITY Hillsborouach DATE COMPLETED _9-42-90
STATE _Florida ELEVATION ._N/A
2 = | ATTERAURG
si & |y |38 5 g [E | coms
EE §§ S | €1%g|3 SOIL DESCRIPTION i e
[ = =] o . )
7 3 | 13|8 ¥ 2 2539
; % -t fi Y
O—1 ) .
: L g% ~ dark brown SAND with silt .
1 [ - -
B b sl gz " 3
5] " brown SAND i
1= - ]
10: o dark brown SAND with silt and gray clay layer ]
114 ‘ ]
h 5 dark brown SAND with silt =
§ — ﬂ
15 - i
T - brown and orangish-brown clayey SANG “
20 i
g - Notas: 4
. - 1. Boring terminated at 20.0 feet E
25 e .
30— - .
35 - ]
40— - 4
45 - .
50— - .
DRILLER/RIG _D0. Baker NATER TABLE DEPTH:
BORING TYPE: MEChaniﬂal Auqef‘ 1$t Nﬁne DATE TIME 9“12"—90
LENGTH/TYPE CASING None and. DATE TIME






