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SECTION J

GEOTECHNICAL INVESTIGATION REQUIREMENTS

Please attachment J-1 for the Géotechnical Report.

J-1
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ENGINEERING CERTIFICATION

This Geotechnical Report (Report) was prepared specifically for the permit application prepared
for the expansion of the Hardee County Landfill. The geotechnical subsurface investigation, .
interpretations, and design recommendations were completed under my direct supervision and
have been reviewed by SCS Engineers for engineering accuracy and completeness. This Report
has been prepared in accordance with accepted professional engineering practices. -
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contained within this report. If there are revisions to the plans and recommendations for this
project or if deviations from the subsurface conditions noted in this Report are encountered, SCS

Engineers should be notified immediately to determine if changes in the project recommendation
are required.
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GEOTECHNICAL REPORT

This Geotechnical Report (Report) was prepared by SCS Engineers (SCS) for the expansion of
the Hardee County Landfill (Facility) located in Hardee County, Florida. The proposed
expansion includes development of a new double-lined disposal area and vertical expansion of
the existing landfill disposal area. The new double-lined disposal area is designated as Phase II
area and the existing disposal area was designated as Phase 1. The site investigation, soil boring
logs, laboratory data, calculations, and subsequent design recommendations outlined in this
Report were prepared to address the requirements outlined in Rule 62-701.410(2) and 62-
701.430,F.AC. '

SUBSURFACE INVESTIGATION BACKGROUND INFORMATION

Prior to conducting the site investigation, SCS reviewed previous geotechnical information that
had been collected at the Facility. The previous geotechnical information, reviewed by SCS,
included the following reports or boring logs:

1. November 1982,” Hardee County Landfill” — Envisors, Incorporated.

2. March 1997, “ Geotechnical Engineér_ing Services, Hardee County Sanitary Landfill,
PSI Report No. 757-75054”, PSIL. _ '

3. November 1997, “SPT Boring Log SB-01”, PSI.
Copies of the above information is contained in Attachment A of this Report.

SUBSURFACE INVESTIGATION PLAN OUTLINE

'SCS prepared a site specific geotechnical subsurface investigation for the area designated for the
expansion of the Hardee County Landfill. SCS subcontracted the drilling and laboratory
sampling to Professional Services, Incorporated (PSI) of Tampa, Florida. Based upon the
proposed limits of the expansion and previously collect boring information, SCS selected the
locations for seven geotechnical borings. The location for the seven geotechnical borings was
established to obtain subsurface information directly within the expansion footprint as well as to
estimate the perimeter subsurface soil strata conditions that may influence the design of the
expansion.

After reviewing the previously collected subsurface information, SCS estimated that the upper
soil strata consisted of approximately 15 feet of silty and poorly graded sands. The next soil
strata was a clayey sand, approximately 5 to 10 feet thick, above a stiff low plasticity clay.
Below the stiff clay layer, the previous investigations indicate a dense to very dense sand with
phosphate particles. SCS prepared a drilling and testing plan to classify the soils, estimate the
relative density of the subsurface soil layers using Standard Penetration Tests (SPT), estimate the
insitu permeability of the soils, and retrieving samples of the sandy clay and stiff clay layers for



shear strength estimations and consolidation properties. The soil investigation testing methods
are outlined below: :

Subsurface Soil Classification — Field classification, SPT N-values, grain size
analysis, atterberg limits. Based upon field classification, grain size and atterberg
limits the soils were classified using the Unified Soil Classification System (USCS).
Blow counts from the Standard Penetration Testing were used to estimate the in-situ
density of the soil layers. : '

Soil borings were conducted by PSI using a CME-45 drill rig capable of conducting
Standard Penetration Tests (SPT) and retrieving both spilt spoon samples and _
undisturbed Shelby Tube soil samples. Spilt spoon samples were used to field classify
the soils and Shelby tubes were used to recover undisturbed samples for the
laboratory sampling.

Permeability — A flexible wall perm'e'ameter'was-used to test the soil samples
retrieved from the Shelby tubes.

Tri-Axial Consolidated Undrained (CU) Testing — Samples retrieved from the Shelby
tubes were consolidated under various loads and then loaded until the samples
sheared under undrained conditions. The shear strength parameters, cohesion and phi
angle, were estimated over a range of loading conditions to estimate the soils

strength.

Consolidation Testing — The consolidation test conducted was to estimate the amount
of consolidation (settlement) in the soil layer that could be expected due to the
additional loading and stresses induced by the overlying landfill waste material.

A copy of the boring logs and laboratory test results prepared by PSI (April through September
2003) is contained in Attachment B of this Report.

‘SUBSURFACE SOIL BORINGS

" The field work for the expansion soils boring was conducted from April 22 through 24, 2003.
The drilling logs for the soil borings are contained in Attachment B of this Report. The seven
geotechnical boreholes were designated as Test Hole Numbers 1 through 7 (TH-1 through TH-
7). SCS has summarized the boring log information for each borehole below:

TH-1: From ground surface to approximately eighteen feet below land surface (bls) the
soils consist of poorly graded and silty sands. SPT N-values range from 8 to 13 with an
average of about 10. Based on N-values, this sand layer would be classified as loose to
medium dense soil layers. Groundwater was estimated to be approximately seven feet bls.
The next major soil stratum, from eighteen to twenty-eight feet bls, encountered was a
low plasticity clay. The upper five feet had a blow count of approximately 7 (a medium
stiff layer) over a very stiff lower five feet of clay with a blow count of 19. A Shelby
tube, Undisturbed Sample No.1 (US-1) was collected in the upper clay layer for tri-axial
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testing since the upper layer had a lower density and anticipated shear strength. A Shelby
tube were also taken in the lower stiffer clay to estimate consolidation however the
sample in the tube had too much silty sand, probably from miscellaneous drill cuttings,
and was not representative of the in-situ, stiff clay layer. Hence US-2, was disregarded.
The soils strata below the clay layer were generally sandy clays and clays with sand and
phosphates. The blow counts from approximately twenty-eight feet bls to seventy feet bls
(the end of the boring) had blow counts ranging from 19 to 50 blows per inch with the
majority of the blow county above 50. Below twenty-eight feet bls the soils would be

. classified as dense to very dense soils. Very high shear strengths and little settlement
would be anticipated in these layers due to the high density of the soils. Upon

completion of the boring the borehole was grouted, with portland cement and bentonite,
from boring terminus to ground surface.

TH-2: From ground surface to approximately eight feet below land surface (bls) the soils
consist of poorly graded and silty sands. SPT N-values range from 6 to 11 with an
average of about 11. Based on N-values, this sand layer would be classified as a medium
dense soil layer. Groundwater was estimated to be approximately six and half feet bls. A .
five- foot clayey sand layer was encounter next. From thirteen to twenty-three feet bls,
poorly graded to silty sands with SPT N-values ranging from 12 to 28 were encountered. -
From twenty three to thirty three feet bls, a very stiff to hard low plasticity clay layer was
encountered. From thirty-three to forty-five feet bls, the soils were generally sandy clays
and clays with sand and phosphates. The blow counts ranging from approximately 47 to
50 blows per 5-inches with the majority of the blow county above 50. The soils would be
classified as dense to very dense soils. Very high shear strengths and little settlement
would be anticipated in these layers due to the high density of the soils. Upon
completion of the boring the borehole was grouted, with portland cement and bentonite,
from boring terminus to ground surface. '

TH-3: From ground surface to approximately eighteen feet below land surface (bls) the
soils consist of poorly graded and silty sands. SPT N-values range from 5 to 20 with an
average of about 10. Based on N-values, this sand layer would be classified as loose to
medium dense layer soil layers. Groundwater was not measured in this borehole. A five-
foot highly weather fragmented limestone layer was encounter next. From thirteen to
twenty-three feet bls, low plasticity clay layer with SPT N-values ranging from 38 to 69
were encountered. This is would be classified as a hard to very hard clay layer. From
thirty-three to forty-five feet bls, a sand clay to clayey soils were encountered with blow
counts ranging from approximately 32 to 50 blows per 6-inches. These soils would be
classified as dense to very dense soils. Very high shear strengths and little settlement
would be anticipated in these layers due to the high density of the soils. Upon
completion of the boring the borehole was grouted, with portland cement and bentonite,
from boring terminus to ground surface. :

TH-4: From ground surface to approximately thirteen feet below land surface (bls) the
soils consist of poorly graded and silty sands. SPT N-values range from 6 to 21. Based
on N-values, this sand layer would be classified as loose to medium dense soil layers.



Groundwater was measured approximately five and half feet bls in this borehole. A five-
foot sandy clay layer with a blow count of 19 was encountered next. From eighteen to
twenty-four feet bls, low plasticity clay layer with SPT N-values of 10 was encountered.
This is would be classified as a stiff clay layer. A Shelby tube (US-3) sample was _
collected from this layer however insufficient sample material was retrieved to accurately
test. From twenty four to twenty eight feet bls, the clay transitioned to a more sandy clay
material with a blow county of 24. A Shelby tube (US-4) was collected from the lower
more stiff clays and this sample was tested for shear strength. From twenty eight to forty
five feet bls, clayey sands were encountered with blow counts ranging from
approximately 24 to 45 blows per 6-inches. These soils would be classified as dense to
very dense soils. Very high shear strengths and little settlement would be anticipated in -~
these layers due to the high density of the soils. Upon completion of the boring the
borehole was grouted, with portland cement and bentonite, from boring terminus to
ground surface. :

TH-5: From ground surface to approximately thirteen feet below land surface (bls) the
soils consist of poorly graded and silty sands. SPT N-values range from 8 to 27. Based
on N-values, this sand layer would be classified as loose to medium dense soil layers.
Groundwater was measured approximately five and half feet bls in this borehole. From
thirteen to twenty-three feet bls, a low plasticity clay layer with SPT N-values ranging
from 8 to 18 was encountered. This is would be classified as a stiff to very stiff clay
layer. A Shelby tube (US-5) was collected from the upper stiff clay for shear strength
testing. From twenty-three to forty five feet bls, a clayey sands were encountered with
blow counts ranging from approximately 21 to 51 blows. These soils would be classified
as medium to very dense soils. Very high shear strengths and little settlement would be
anticipated in these layers due to the high density of the soils. Upon completion of the
boring the borehole was grouted, with portland cement and bentonite, from boring
terminus to ground surface.

TH-6: From ground surface to approximately eighteen feet below land surface (bls) the '
soils consist of poorly graded and silty sands. SPT N-values range from 10 to 50 blows
for 6 inches. Based on N-values, this sand layer would be classified as a medium to very
dense soil layers. Groundwater was not measured in this borehole. From thirteen to
twenty-three feet bls, a low plasticity clay layer with SPT N-values of 5 was encountered.
This is would be classified medium stiff clay layer. A Shelby tube (US-6) was collected
from the upper stiff clay for shear strength testing. From twenty three to thirty five feet
bls, clayey sands were encountered with blow counts ranging from approximately 51 to
51 blows for 4 inches. These soils would be classified very dense soils. Very high shear
strengths and little settlement would be anticipated in these layers due to the high density
of the soils. Upon completion of the boring the borehole was grouted, with portland
cement and bentonite, from boring terminus to ground surface.

TH-7: From ground surface to approximately thirteen feet below land surface (bls) the
soils consist of poorly graded and silty sands. SPT N-values range from 7 to 28 blows.
Based on N-values, this sand layer would be classified as a loose to medium dense soil



layers. Groundwater was measured approximately six and half feet bls in this borehole.
From thirteen to twenty-three feet bls, a low plasticity clay layer with SPT N-values
ranging from 7 to 9 was encountered. This is would be classified medium stiff clay layer.
A Shelby tube (US-7) was collected from the upper stiff clay for permeability and shear
strength testing. In the upper portion of the Shelby tube a sandy clay sample was
identified for permeability testing as well as a clay sample for permeability testing. The
sandy clay transition was present at all the transition zones of the borings so the
permeability would transition from a clayey sand to a clay. A consolidation sample was .
also retrieved from the tube estimate the amount of settlement could be anticipated in the
medium stiff clays. From twenty three to thirty five feet bls, clayey sands and low
plasticity clays were encountered with blow counts ranging from approximately 22 to 50
blow for 5 inches. These soils would be classified very stiff to hard, very dense soils.
Very high shear strengths and little settlement would be anticipated in these layers due to -
the high density of the soils. Upon completion of the boring the borehole was grouted,
with portland cement and bentonite, from boring terminus to ground surface.

MUCK, PREVIOUSLY FILLED AREAS, SOFT GROUND, LINEAMENTS, AND
SINKHOLES |

A review of the all borings contained in Attachments A and B indicated no muck or high organic
soils layers are present within or adjacent to the expansion or existing landfill disposal areas.

The area within the Phase II area has remained undisturbed since operations began in 1983.
During the subsurface investigation conducted by PSI, SCS examined the spilt spoon samples
retrieved from the borings. The split spoon samples did not have multiple soils types or colors
that are generally found in filled areas. This indicates that the area has not been disturbed or
previously filled. '

No soft ground depressions or weak subsurface soil layers were noted in the borings.

SCS reviewed the sinkhole activity information that is currently available for Hardee County on
the Florida Department of Environmental Protection/Florida Geology Survey’s Sinkhole

Database. A copy of the sinkhole activity available for Hardee County is contained in
Attachment C.

FAULT AREAS, SEISMIC IMPACT ZONES, UNSTABLE AREAS

A review of the revised Seismic Impact Zone Map, contained with the Municipal Solid Waste
Disposal Facility Criteria Technical Manual published by the United States Environmental
Protection Agency, the Hardee County Landfill is not in a known fault area or in a high
probability seismic impact zone. A copy of the Seismic Impact Zone Map is contained in
Attachment D.

A review of the subsurface information contained in Attachment A and B indicates no unstable
subsurface soil layers were present within the proposed expansion area.



ESTIMATED AVERAGE AND HIGH GROUNDWATER TABLE ELEVATIONS
ACROSS THE SITE

To estimate the average and high groundwater table elevations across the site, SCS reviewed the
groundwater elevation data collected for the piezometers and groundwater monitoring wells on-
site. The period reviewed was from June 1997 to December 2003. The Facility had a leachate
spray irrigation system in operation until April of 1999. Consequently, groundwater elevation
data prior to April of 1999 may have been influenced to some extent by the underdrain system or
spray field operations. SCS also collected rainfall data from a NOAA weather station, Weather
station COOP ID # 089401, located in the City of Wauchula, Florida. The weather station is
approximately three miles of the landfill. The rainfall data reviewed was from January 1990
through December 2003. According to the NOAA rainfall data, the average yearly rainfall for -
the area is approximately 52.2 inches. It should be noted that during 1997, 1998, and 2002 the
yearly ramfall amounts were 65.8, 66.1, and 62 2 1nches respectively.

The estimated average groundwater elevations across the site range from approximately EL. 81.7
at MW-1 located on the north side of the site to approximately EL. 77.5 in MW- 7 located south
of the existing Phase I disposal area.

The high groundwater elevations across the site range from approximately EL. 84.1 at MW-1
located on the north side of the Facility to appr0x1mately EL. 83.44 in MW-6 located south of
the ex1stmg Phase I disposal area.

No piezometers or wells are located within the borrow pit area. To estimate the seasonal high
- groundwater table, SCS had the County dig test holes in five locations, several feet below
existing grade, surrounding the borrow pit. Soil staining observations, made in accordance with
SFWMD district guidelines, were used to estimate the groundwater elevations. Pits Number 1
and 5 were used to estimate the seasonal high water table. In Pits Number 2, 3,and 4 no distinct
soil staining layers were observed possibly due to the close proximity to the adjoining former
borrow pit. Groundwater is pumped out of the existing borrow pit into the former borrow pit so
the water levels are not representative of natural groundwater levels. The County surveyed in the
‘stained soil layer in Pit Numbers 1 and 5. Based upon the survey, the average groundwater
elevation in the borrow pit was estimated to be at approximately Elevation 78.53, which is
consistent with the elevations observed in the piezometers located on the southern end of the
former spray field, specifically piezometers P-13 and P-14.

SCS plotted the groundwater elevations within the proposed expansion area and checked the
geomembrane and six-inch subbase materials to make certain that the bottom of the subbase
material would above the average groundwater elevations. A groundwater control system was
designed to collect groundwater the rises above the average elevations within the expansion area.
The average groundwater elevations and the expansion cell elevations are shown Table 1.



TABLE 1. MONITORING POINTS, GROUNDWATER ELEVATIONS, and CELL

ELEVATIONS
. Average | Elevation Elevation of
Monitorin Elevation of of "~ bottom of "~ Location of Points on
| g Point Groundwater | Geomembrane | 6-in subbase Geomembrane
MW-5. 79.26 83.15 82.65 Leachate trench west of MW-5
MW-8 . 78.36 81.36 80.86 Leachate trench south of MW-8
MW-9 = 77.61 79.00 7850 Low Point of Cell — Sump Area
P-3 78.95 . 82.69 82.19 | Leachate trench south of P-3
P-4 77.57 79.70 79.20 Leachate trench east of P-4
P-5 78.40 81.75 81.25 Leachate trench north of P-5

Please refer to Attachment E for the estimated average and high groiindwater table elevation
maps, groundwater data, and rainfall information.

GEOTECHNICAL DESIGN RECOMMENDATIONS

Based upon the previously collected geotechnical information collected for the site and the
subsurface investigation plan outlined by SCS for the expansion area, SCS has prepared the
following geotechnical design recommendations for the construction and operations of the
expansion and existing landfill disposal areas.

ESTIMATED SETTLEMENT AT THE BOTTOM OF THE EXPANSION AREA ._

Two conditions were analyzed for the leachate collection and detection systems in the expansion
area. Settlement, due to the proposed waste loading, will influence the conveyance of leachate to
the leachate collection and detection pumps. The two bottom cell conditions analyzed are as
follows:

Leachate Collection/Detection Trenches --

¢ The leachate Collection/Detection trenches were designed to convey the leachate
collected from the geocomposite drainage layer to the leachate sump. The slope of the
trenches were designed to convey the high flow rates during the initial open cell
condition as well as retain sufficient slope after settlement to convey the estimated
flow rates as filling occurs in the expansion area.

Cross Slope of the Cell --

e The design of the bottom of the expansion area included a typical “saw-tooth” pattern -
or a series of peaks (ridgelines) and valleys (leachate collection/detection trenches).
This pattern, and the spacing of the trenches, was designed to limit the potential



hydrostatic head above the primary and secondary containment geomembrane. The
flow rate and transmissivity of the geocomposite drainage layer and cross slope
between the peaks and valleys was used in the USEPA’s HELP model to estimate the
potential head above the various geomembrane layers. As the expansion area is
loaded, settlement will decrease the initial cross slopes. Settlement of several cross
slopes was computed, the resultant slopes estimated, and the long-term slopes were
then'used in the USEPA’s HELP model to estimate the head of the geomembrane
layers.

Settlement Calculation Procedure

The estimated settlement of the subsurface soil layers in the expansion area was computed at
several points, specifically along the length of each segment of pipeline and at points in-the
trenches and nidgeline. The location of the points was selected in areas of maximum anticipated
loading (stress), along the tie-in between the existing and expanston area, at the sump, and along
the outer toe of slope. At these locations the deflection of the pipes in the trenches and the cross
slope of the cell was computed. '

At each selected point, the pre-existing (prior to excavation for the expansion) stress in the

~ various subsurface layers was estimated based upon the effective (buoyant) overburden stress at
the mid-point of each soil type. Soil layers were grouped together based upon similar soil
classification and blow counts. Settlement estimates were terminated in very dense layers since
these layers are at or near the maximum anticipated density for that layer. SCS estimated the
unit weight of each soil types over a range of relative densities that are representative of SPT N-
values recorded in the field. The unit weight of the clay soils was tested in the laboratory. The
soil stratification at each point was estimated using the nearest borehole. Groundwater levels
were estimated from the nearest monitoring well and the lowest water elevations taken to
maximize the overburden stress in the soil layers.

Next the SCS estimated the unit weight of the waste material to be placed in the expansion cell.
To conservatively estimate the anticipated settlement, SCS maximized the unit weight of the
waste material. In the settlement calculations, the waste material was assumed to be fully
“saturated. In addition, the drainage sand and cover soils were computed using saturated soil
weights. The incoming waste is compressed in a baler at the MRF. The baled waste has an
approximate unit weight of 43 pounds per cubic foot. The incoming moisture content was
estimated to be approximately 12 percent based upon estimated composition and average
moisture contents. The baled waste initial moisture content was then raised to approximately 40
percent. Above 40 percent moisture is generally considered for very wet waste materials that are
associated with a bio-reactor landfill. Hardee County is not considering a bio-reactor cell
however using a 40 percent moisture content is a very conservative estimate for the moisture
content and unit weight of the material. In addition, the daily cover soils were computed as
saturated soils. A composite unit weight of 56 pcf was estimated for fully saturated waste
materials and daily cover soil. This was rounded up to 60 pcf for settlement calculations.



SCS computed the maximum anticipated settlements for the leachate collection trenches and

cross slopes based upon the procedures outlined. Refer to Attachment F for the settlement

calculations. The locations of the settlement points is shown on Figure 1 and 2 within
Attachment F. The results of the settlement estimates are summarized in Tables 2 and 3.

TABLE 2.

SUMMARY OF ESTIMATED SETTLEMENT AND SLOPES

LEACHATE COLLECTION/DETECTION TRENCHES

Initial Conditions

Final Conditions

g , Long Long
Initial Distance Initial | Settlement Term Term
Points | Elevation | Between Points Slope Elevation Slope
(ft NGVD) (ft) (%) (fv) (ft NGVD) (%)
9C 79.0 0.53 78.5
3249 0.52 _ 0.24
11C 80.7 1.45 79.2
326.2 0.28 0.41
5C 81.6 1.01 . 80.6
' 433.0 0.24 0.37
3C 82.6 0.45 82.2
597.9 0.26 0.26
1 84.2 0.48 83.7
12 79.7 0.53 79.2
385.9 0.49 0.33
8C 81.6 1.15 80.5
386.1 0.50 : 0.66
6 83.5 : 0.53 83.0 .
10 80.0 0.44 79.6
408.9 0.50 .0.48
8A 82.1 0.54 81.5
332.0 0.50 0.51
7 83.7 0.53 83.2
10 -80.0 0.44 79.6
90.0 0.33 ' 0.43
12 79.7 0.53 79.2
116.0 0.60 _ 0.61
9C 79.0 0.53 78.5




TABLE 3. SUMMARY OF ESTIMATED SETTLEMENT AND SLOPES
CROSS (PERPENDICULAR) TO TRENCHES

Initial Conditions Final Conditions
Initial _
Points { Elevation | Difference |Distance| Slope |Settlement| Elevation |Difference| Slope
(ft NGVD) (ft) (ft) (%) (ft) ftNGVD)| () | (%)
8A 82.1 - . ' 0.54 81.5
: 1.3 472 | 2.84 ' 1.0 202
gB 83.4 - 0.92 82.5
1.8 63.7 2.81 ' _ 2.0 3.17
8C 81.6 ‘ ' 1.15 80.5 -
_ 1.2 440 | 2.70 0.9 211
8D 82.8 1.41 81.4 .
' 2.1 67.0 3.13 . 2.1 3.20.
11C 80.7 . 145 79.2 _
1.0 45.6 2.19 ' ' 0.9 2.04
81.7 1.52 80.2

2.0 708 | 2.75 T 1.7 237
3C 82.6 | 0.45 822
1.9 681 | 2.75 2.0 3.00

2B 83.7 _ ©1.09 826 :
2.0 73.9 2.75 25 | 3.34

'Results: Based upon the maximum anticipated settlements in the Phase II area, the designed
leachate collection and cross slopes are adequate maintain the flow within the pipelines and
minimize the head over liner.

EFFECT OF VERTICAL EXPANSION ON THE EXISTING LEACHATE
COLLECTION '

To estimate the effects of adding additional waste on top of the existing Phase I landfill’s
perimeter leachate collection system, SCS computed the anticipated settlement along the western
and southern sides of the Phase I disposal area. Using the estimated settlement at points along the
leachate collection system, the anticipated long-term slope of the pipeline was computed. The
maximum settlement occurs along the south side. After settlement, the slope on the pipeline
between Manhole No. 7 and Manhole No. 8 (the lift station) will essentially be flat. In addition,
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a pipe separation was noted during the latest video inspection between Manhole No. 7 and
Manhole No. 6.

Results: The recommendation is to repairs the pipe separation and install a new leachate
collection line extending from Manhole No. 6 to Manhole No. 8. After settlement, the long-term
slope on the new leachate collection line will be sufficient to carry a maximum flow rate that can
be handled by the two pumps located in the lift station. A pipe crushing analysis was also
computed to ensure the proposed 10-inch SDR 11 HDPE pipe has sufficient strength to carry the
maximum loads anticipated during the final buildout of the Phase II area.

The loading across the western and southern sides of the Phase I area will be uniformly
distributed along the perimeter and along the interface between the Phase I and II area. No
differential settlement is anticipated along the length of the pipeline or along the interface
between the Phase I and II areas.

Calculations for the existing landfill and collection system are contained in Attachment G of this
Reéport. '

BEARING CAPACITY

The estimated foundation bearing capacity of the foundation soils beneath the expansion area
estimated to be a minimum of 4,800 pounds per square foot. This is based upon a very
conservative estimate for the unit weight of the waste material (60 pcf at 40 percent saturation)
and a maximum depth of waste, sand, and cover materials of approximately 75 feet at the center
of the expansion. |

Results: The results of the slope stability analysis of the foundation soils and the maximum
anticipated settlements indicate that the design of the expansion area meets regulatory
requirements. Therefore, the foundation soils have sufficient bearing capacity to support the
proposed final buildout plans presented with this Permit Application. .

SLOPE STABILITY

A circular and non-circular slope stability search was conducted on the existing slope with
various waste shear strength properties. The circular analysis was analyzed to identify potential
global circular failure planes extending through the waste material and foundation soils. The
non-circular block models were used to analyze the horizontal bale to bale interface friction
shear strength properties or potential defined failure planes.

To compute the slope stability of the expansion, SCS first modeled the existing conditions, as of
March 2003, to estimate the baled and loose waste shear strength properties. The existing
conditions of the landfill were taken from the aerial topography survey conducted by L.F. Rooks,
and Associates. The existing southern sideslope was modeled with the CAT D7R Series Il dozer
on the top of the landfill at the edge of the upper slope. Since no slippage or failures have been
observed when the dozer is operating on the slope, the slope stability models were run to
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estimate the minimum waste strength properties that would be needed to maintain a minimum
factor of safety equal to 1.0. The minimum waste shear strength values estimated from the
existing conditions would be used for the basis of all other models. The slope stability analysis
models are contained in Attachment H.

Slope Stability Analyses

Two cross section were modeled for the expansion area. One cross section runs north and south
through the highest buildout elevation of the expansion. The other cross section runs east and
west through the middle of the westside of the expansion. The followmg potential failure planes
were analyzed;

Potential Failure through the waste mass — A circular failure analysis was conducted from
outside the toe of slope to the upper surface. All failure planes passed through the foundation
soils and waste material. Non-circular (block) models analyzed potential failure planes '
extending through the baled and loosed waste and extending honzontally along potential bale to
bale failure planes.

Potential Failure along the liner system — A non-circular (block) failure analysis was performed
~ along the liner system to simulate potential shp failure planes between geosynthetlc components
of the liner system.

Potential Failure through the foundation soils — A circular failure analysis was performed from
outside the toe of slope to the upper surface. All failure planes passed through the foundation
soils and waste material. Non-circular (block) models analyzed potential deep fa11ure planes
along the expansion foundatlon

Potential Failure along the liner interface along the existing slope — A non-circular (block) failure

analysis model was performed to simulate various pieces of equipment that may be traversing the
sideslopes during construction and operations of the expansion area.
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TABLE 4. SUMMARY OF SLOPE STABILITY EVALUATIONS

SLOPE STABILITY WITH EQUIPMENT LOADS

Phase II Section I ®

Potential NS E/W
Failure Surface Circular Block Circular Block -
Pass through waste mound 1.9 1.7 1.6
Along liner system' NA 1.7 NA 1.5
Pa'ss through foundation 1.9 1.7 16 1.6
soils ,
Liner interface with
| existing slope with D7R? NA 15 NA L5
Liner interface with . )
| existing slope with D6’ NA 1.5 NA 15
| Liner interface with _
| existing slope with D5SN* NA 1> NA 1.5
Initial Filling of 15 15
Phase II Section I - E1 96 ° ’ i
Filling Phase II Section I
| B1110° 1.8 1.8
'| Filling Phase II Section I
E1150° 2.2 22
Initial Excavation of 16 17 NA NA

"Minimum interface friction angle of 15 degree along the bottom; 15 degrees on the sidéslope

’Minimum interface friction angle of 26.9 degree peak ; equipment pressure 1617.6 psf

*Minimum interface friction angle of 26.5 degree ; equipment pressure 983.4 psf

~*Minimum interface friction angle of 26.3; equipment pressure 945.4 psf
’ Minimum interface friction angle of 26.5 degree; equipment used CAT D7R

The N/S and E/W direction are the same since filling will occur in any direction

¢ During Excavation of Phase II Section I CAT D6 (construction) and CAT D7 (operations)

Results: Based upon the results of the slope stability analysis the following recommendations are

proposed for excavation, equipment loading, and geosynthetic interface friction properties;

e Excavation of the Phase II Section I and II areas; Prior to excavation, the

groundwater control system should be installed, at a minimum, and the contractor

should provide additional dewatering of ponded surfacewater. This will keep the

excavation dry for subbase placement as well as improve the stability of the north and

east sideslopes.

e The north and east sideslopes were designed to keep construction equipment away -
from the existing geomembrane that forms the southern barrier wall for the Phase I



disposal area. When excavation of the Phase II cell begins, only equipment (total _
operating weight of 44,000 pounds and a contact pressure less than 6.6 psi) such as a
CAT 6R Series dozer are recommended near the top of the excavation of the Phase II
Section I cell. The recommendation also applies to placement of sand over the
geomembrane on the sideslopes.

During operations, the existing D7R dozer for operations should only be used on the
Phase II cell ramp. Waste placement should begin along the northern and eastern toe
of slope to form a buttress to improve stability. Once the waste has reached Elevation
86 then, equipment can traverse the site freely: '

Geosynthetic interface friction requirements;

1. Upon final buildout of Phase I and II, the minimum friction angle needed for a
factor of safety above 1.5 is approximately 15 degrees on the both the sideslope
and bottom liners. The low interface friction angle is due to the toe buttress '
provided by the western and southern berms of Phase II.

2. During filling of Phase II Section I and construction of Phase II Section II, the
berm between the two section will be removed and the liners system connected.
This will form a long slip plane with minimal cover over the geosynthetic
materials. To provide stability during operation of Phase II Section I and
construction of Phase II Section II, a minimum interface friction angle of 26.5
degrees is recommended to achieve a minimum factor of safety equal to 1.5.

3. During placement of sand over the geomembrane cover on the sideslope of the
Phase I, the slope stability analysis indicated the minimum interface friction angle
recommended for both construction and operations is 26.9 for a factor of safety
equal to 1.5.

4. Asrequired by FDEP regulations and SCS, the interface friction angle testihg
should be conducted and approved prior to construction in accordance with
ASTM D 5321. The following testing requirements are recommended;

- Initial loading Interface Friction Angle (ASTM D 5321) test: One
representative test with the proposed geocomposite and the geomembrane
material. The testing criteria is as follows: The direct shear box shall be a
minimum of 12 inches by 12 inches. Each normal load shall be preload at the
specified normal load, for a minimum of 1 hour, prior to testing. Each test
shall be conducted under fully saturate conditions for each normal load. The
specified testing Normal Stresses are 1000, 3000, and 6,000 psf. The strain
rate is1 mm/min (0.04 in/min). The minimum PEAK interface friction angle
shall be 26.9 degrees. The interface friction angle shall be the result of a linear
regression line drawn continuously through the three shear strength results
obtained for the normal loads specified following the procedures outlined in

14



ASTM D 5321. Provide the results of peak and residual values. Adhesion
value may be considered in determining the effective interface friction angle.

Based upon the above recommendations, the estimated shear strength properties of the waste
materials, the foundation soil test results, the proposed geosynthetic materials, and the slope -
stability model results, the design of the expansion cell will meet the regulatory requirements.

GROUNDWATER CONTROL PLAN

A groundwater control system was designed to control and minimize the upward migration of the
groundwater into the subbase layer of the expansion area containment layers. As discussed
previously in this Report, the average groundwater elevation for the expansion area varies, but
the Seasonal High Groundwater Table (SHGWT) is at approximately Elevation 77.6 NGVD in
the area for the proposed leachate collection sump. However, high groundwater elevations,
recorded as a result of heavy rainfall in December of 2002, indicate that groundwater levels
within the area of the sump have been recorded as high as Elevation 83.5 NGVD.

The proposed elevation of the top of geomembrane in the sump of the expansion cell is Elevation
79.0 NGVD. The bottom of the 6~inch subbase would therefore be at Elevation 78.5 NGVD.

The proposed groundwater control system was designed to collect groundwater if it rises above
the SHGWT elevations across the expansion area and minimize the amount of groundwater
entering the 6-inch subbase soil materials.

The groundwater control system is a series of collection trenches and pipes spaced at selected -
intervals to collect the rising groundwater. The collection trenches and pipes are spaced so the
mounded groundwater between the trenches and pipes is below the bottom of the subbase soil
materials. The closer the spacing, the lower the mounding of groundwater between the pipes arnd
likewise the farther the spacing, the higher the groundwater will mound between pipes The

spacing of the pipe was design to keep the highest point of the groundwater from rising into the
-subbase materials.

The collection trenches and pipes are sloped to allow for gravity collection of the groundwater.
The groundwater will be conveyed to a central groundwater pump station. As the groundwater
collection pump station fills, the groundwater will be pumped into the stormwater collection
swale located immediately east of the station. The anticipated pumping rate (only when
groundwater elevations rise above the SHGWT elevations in the expansion area) will be
approximately 600 to 700 gallons per minute. The stormwater collection system will convey the
collected groundwater toward the former borrow pit area located on the southern side of the
Facility. The former borrow pit will be converted into a wet detention stormwater management
area. The stormwater management area will be designed as a detention system and discharge
from the stormwater management area will be in accordance with the water quality criteria
established for the Facility.

The pipelines for the groundwater collection system will have cleanouts at the end of the
individual pipelines. The cleanout will allow access to the pipeline for periodic maintenance
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jetcleaning to ensure the pipeline remain in operation. To ensure long-term operation of the
collection system, the slope on the pipelines was checked to ensure proper flow capacity. Pipe

crushing analyses were also computed for construction and final buildout loading on the
groundwater collection pipelines.

Calculations for the groundwater control system are contained in Attachment I of this Report.
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NOTES

THIS FIGURE . REPRESENTS THE RESULTS: OF A
REFRACTION SEISNIC SURVEY OF THE NORTHMEST
CORNEN OF THE SITE, PERFORMED BY ARMAC ENGI-
NEERS, IN., 8430 NORTH 40TH STREET, TAMPA,
FLORIDA $3604. THIS SURVEY WAS PERFORMED 1IN
ORDER TO ESTASLISH THE EXISTENCE OF AND
ESTIMATE THE DEPTK TO THE UNDERLYING CONF IN=
ING CLAY LAYER. CORRELATION WITH KNOWN SOIL
DEPTH DATA WAS ESTABLISHED BY PERFORMING THE
SURVEY (N CLOSE PROXIMITY O PREVIOUSLY PER-
FORMED "SPT BORINGS B-2 AND B-3. CHARACTER-
ISTIC COMPRESSIVE WAVE VELOCITIES  WERE
ESTABLISHED FOR BOTH THE UPPER SURF ICIAL
SOILS AND UNDERLYING CLAY SOILS.  TMESE

AVERAGE COMPRESSION WAVE VELOCITIES WERE .

FOUND TO BE 1362 AND 4824, RESPECT)VELY.
THIS HIGH VELOC!ITY DIFFERENTIAL WAS USED TO
1DENTIFY THESE SEPARATE SOIL STRATA, .

THE FIGURE SHOWS THE RESULTS OF THIS SEISMO-
GRAPH INVESTIGATION WHICH INDICATE THAT THE
UNDERLYING COHESIVE CLAY LAYER IS ESTIMATED
TO LIE AT DEPTHS RANGING FROM ABOUT 8.4 TO
18.0 FEET BELOM GROUND SURFACE (ELEVATION
67.8 10 77.3 FEET MSL). THE COMESIVE SOIL
STRATA WAS FOUND TO BE CONTINUOUS N THE
SUBJECT AREA, BUT POSSIBLE HIGH VELOCITY
HARDPAN OR SURF[C1AL CLAY LAYERS WERE FOUND
TO EXIST AT THREE OUT OF 22 SWRYEY GRID
LOCATIONS. THESE NEAR-SURFACE HIGH YELOCITY
SOIL LAYERS PRODUCED ANOMALOUS WAVE REVERS-
ALS PREYENTING DEEPER SOIL ANALYSIS AT THESE
LOCATION.
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March 10, 1997

Post, Buckley, Schuh & Jernigan, Inc.
1560 Orange Avenue, Suite 700
Winter Park, Florida 32789

Attention:  Mr. Bob Mackey, P.E.
- Project Manager

RE: Report
Geotechnical Engineering Services
Hardee County Sanitary Landfill
PSI Project No.: 757-75054

Dear Mr. Mackey:

In accordance with our proposal to you dated February 5, 1997, Professional Service
Industries, Inc. (PSI) has provided geotechnical engineering services in connection with the
referenced project. This report includes an overview of the field work and laboratory testing
that we completed for the assignment. Also provided are preliminary recommendations for
site preparation and foundation design of the leachate storage tanks.

PROJECT CONSIDERATIONS

The Hardee County Sanitary Landfill is located in northeast Hardee County, east of U.S.
17 and north of County Road 636. The property is located in Section 35, Township 33
South, Range 25 East. The landfill site is generally rectangular in shape occupying a plan
area of approximately 100 acres. 3

At the present time, geotechnical engineering services have been directed at the northwest
corner of the site, where a liner wall will be constructed as well as above ground leachate
storage tanks. The liner wall will be located south of the existing dewatering ditch and will
consist of installing a High Density Polyethylene (HDPE) liner in a trench. The HDPE
liner will be keyed into low permeable clays at depth providing a hydraulic cut off barrier.

The leachate storage tanks are to be built near the maintenance building. They will
comprise two 50,000 gallon above ground tanks. It is proposed that the tanks be supported
on a shallow foundation system. _

A generalized plan view of the facility and the area of interest at this time is included on
Sheet 1. ' '

Information To Build On

PSl« 1675 Lee Road + Winler Park, FL 32789 « Phone 407/645-5560 « Fax 407/645-1320
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SUBSOIL AND GROUNDWATER CONDITIONS
General

To evaluate subsoil and groundwater conditions in the area of interest to this assignment,
we drilled/sampled six Standard Penetration Test (SPT) borings. These borings were
completed in general accordance with the procedures outlined in ASTM D-1586. The -

borings were advanced to depths in the range 25 to 40 feet below grade. The approximate
locations at which the borings were drilled are indicated on Sheet 1.

In the upper 10 feet, SPT samples were recovered continuously then at S foot centers
thereafter to boring termination. Samples recovered from the borings were visually
stratified in the laboratory by a geotechnical engineer, following guidelines contained in the
Unified Soil Classification System (USCS). Records of the materials encountered in the
borings are presented as soil profiles on Sheet 2. Sheet 2 includes a legend describing the
various materials in USCS format. .

tratigra

The borings disclosed reasonably consistent subsoil conditions in the area of evaluation. For
the purpose of discussions, these conditions have been generalized as follows. From the
ground surface to deptbs in the range 12 to 18 feet below grade is a varying sequence of fine
sands. These sands grade from being relatively clean to slightly silty and silty/clayey in
composition (i.e. SP, SP/SM, SM and SC materials). Based on the SPT blow counts, these
materials are in a loose to medium dense condition.

Underlying the upper sands is clays. These clays grade from being sandy to silty in.
composition and from soft to extremely hard in consistency. There are clay zones that are
primarily derived from weathered limestone, with SPT blow counts in excess of S0 blows for
a few inches. All four of the proposed liner wall borings were terminated in clay. .

. Groundwater

' Groundwater level measurements were made in the borings at the time of drilling. These
measurements disclosed the water table at depths in the range 4.0 to 7.8 feet below grade.
As a result of recharge during the rainy season, the water table will rise some 2 to 3 feet
above current levels. The groundwater levels at the site will also be impacted by
construction activities. : '

LABORATORY TESTING

As noted earlier, the Jaboratory testing work included the stratification of all soil samples
in accordance with USCS procedures. Additionally, we carried out four laboratory
permeability tests plus nominal classification tests to determine pertinent engineering
characteristics/parameters. All permeability tests were performed in a triaxial cell at a

[B5E



4 UdL, DUCAIEY, DLuUL & JCiiligally Mt dees v sy as e s

PSI Project No. 757-75054 S Page 3 of 4

confining pressure of S psi. Results of the laboraiory tests are presented in Table 1. This
table also includes details on boring numbers and sample depths for the test specimens.

SUMMARY OF FINDINGS AND RECOMMENDATIONS

General

" The results of the borings and laboratory testing indicate low permeable soils at depth in

the area of the proposed liner wall. Subsoils at the site of leachate storage tanks are
considered generally suitable for grade support of these structures. In order to enhance
foundation performance, the tanks should be supported on subgrade soils that have been
densified by surface proof rolling. A design bearing value of 3000 pounds per square foot
can be used to size foundations. :

Site Preparation For Storage Tanks

At the outset of construction, the site should be stripped of the existing vegetation cover and
topsoils. Next, the subgrade soils should be compacted in-situ by surface rolling with a large
self propelled vibratory roller. The roller should be capable of imparting a dynamic drum
force of at least 36,000 pounds. The tank subgrade soils should be uniformly compacted
with the roller to attain a degree of densification that is at least 95 percent of the materials
ASTM D-1557 maximum dry density for a depth of 2 feet.

Proof rolling operations should be observed by a representative of this office. Observations

would be made as to the general stability of the subgrade in response to rolling. In the

event that yielding/pumping soils are encountered during vibratory compaction, such

materials should be removed and replaced with clean granular fill. The replacement fill
should also be thoroughly compacted to provide a stable subgrade. '

Fill required to raise site grades should comprise clean sand with less than 12 percent by
dry weight passing the U.S. Standard Number 200 sieve. The fill should be placed in one
foot lifts and be compacted to 95 percent or more of the materials ASTM D-1557 maximum
dry density.

Foundation Support

Results of our evaluations indicate that the subsurface materials have adequate shear
strength to support fully loaded tanks. We estimate that foundations designed for a bearing
pressure of 3000 psf will have a factor of safety against a bearing capacity failure in excess
of three. This value is based on the assumption that the structures will be founded on
thoroughly compacted native soils and/or engineered fill. The outside foundations/edges
of the tank should be adequately protected by soil as to prevent undermining.
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Based on our current understanding of the general loading conditions for the tanks, we
anticipate settlement performance being within tolerable structural limits. We would be
pleased to address settlement matters more fully when actual design loads are known.

PSI appreciates the opportunity to be of service to you on this assignment and we trust that
the foregoing and accompanying attachments are of assistance to you at this time. In the
event that you have any questions on the report or if you require additional information,
please call. '

Very truly yours,

PROFESSIONAL SERVICE INDUSTRIES, INC,

Ian Kinnear, P. E.
Senior Geotechnical Engineer
FL Registration No. 32614

IK:cd
IK\75775054311

Attachments
° Table 1
J Sheets 1 and 2
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TABLE 1

SUMMARY OF LABORATORY TEST RESULTS
HARDEE COUNTY SANITARY LANDFILL

rmeabi

Permeability
Wet Density
Moisture Content
Confining Pressure

33 x 107 cm/sec

104.4 pcf
56.4 %
5 psi

ring TB-2

Permeability
Wet Density
Moisture Content

Confining Pressure

7.7 x 10® cm/sec
89.0 pcf

112.7 %

S psi

Permeability
Wet Density
Moisture Content
Confining Pressure

4.3 x 107 cm/sec

93.5 pcf
80.7 %
S psi

Permeability

Wet Density
Moisture Content
Confining Pressure

6.1 x 10® em/sec
118.9 pcf

30.8 %

S psi




————— e eee- . - .. - - . . _m

.
B-1 TB—-2 B-3 TB—4 TB-5
N N[ N N GEND
0 - ARSI ' 8 1ot @ ”J“ g Llrjl_ GRAY TO BRO\.‘%;EHNE SAND TO SUGHTLY SILTY
— 11 © : — @ 1] ¢ _| [ @ #ne' sto Teace roors, (se), (spooi o
- HL._ o 11 16 ® . 29, (2) UGHT Gray FINE SAND, (sP)
— ot B - T —==L (3 UGHT BROWN FINE SAND, (SP)

w
[ =
©
ﬁ:‘flml
©
ﬂ

[ N L [[]] (® SRAY To BROWN SILTY AINE SAND TO CLAYEY FINE
e » 26 SAND, (SM), (SC)
— 1] 7.6y LY = — =
e _— = ] A [/] (5) SREEN TO GRAY CLAY WITH SAND SCAMS OCCASIONAL
B I E 12 RTY 5] PHOSPHATES, (CL)

Q
|
|

®

/1 ® oreen cuav, (cH)

[ L] |
\\KW:;':f:f:;':;':f:f:;':f:;':;':f:f:f:;': s

611111 EL ol s o] o)z

' , 10" HW -
10 : ; :
| | il ® It - | UGHT TO DARK RED—GROWN SUGHTLY SKTY TO
1+ - I - @ 5 815 25y ey oo
— —l —: — /J i
N i ]J;’ 1 —d ] Ml ® o Veiiteds Unesone 0 SAY/ST
15 — " ;/; """"""""""""" Bl @ 20 /é 7 /—Q = 2 ] (SP)  UNIMED SOIL CLASSIAICATION GROUP SYMBOL
5 B __4/ —~;£ :% @ ] % : 7.67 igr»p;.}éc}gc;gouwownm LEVEL IN FEET: 2/13/97
LJ — __‘ﬂ L _ i T
b B 1 © :}%/J ] :;(; ] N STANDARD PENETRATION RESISTANCE IN BLOWS
Z 50 17%’/ 12 47 Tl © s FER FOOT
I B - [/ / 2 50/5"  NUMBERS OF BLOWS REQUIRED (50) TO DRIVE
X ~ — ;//f —~-—? @ ] @ ——% — SAMPLING SPOON § INCHES
N — ~— —] — — - .
4 a7 7 ~ mz = L sz o T 00 S L St s o
25 19 @ 5—6— A 2—4— E‘é B 2_\—34

!
KL

S
L
e
f——ee
—_—— )
—
30 ——
T,
——
S
.
—
S
o
P——
—
.

___;’; @ ( GEOTECHNICAL ENGINEERING SERVICES R
:% HARDEE COUNTY LANDFILL
35 19 % ! WACHULA, FLORIDA
% = ¥y Envi-onmental
-—% 24 Conetruction
L / ConsUting » Englnesting * Teeling
40 28(r1 (») PROJL. NO: 789_75054

D K ONE  2-21-97 |SHER: - 4




PSI BORING (NOV 1997)




DEC 12 '27 14343 MR DI LlwWiR SUVIRUNENME D40 2J0 SEHY 1U Lol oo

wk TOTAL PAGZ. A1 ¥

B T 99/99033.09
- 69"[ 'ﬂJ I‘y
, - : - s _Jeckor ofsite
$ . ' -
SITE LOCATION: Hordee County Londfill PAGE: 1 OF: 3
JECT NO: 778-72070 BORING/WELL®: 8B-01
DATE BEGAN: 11-20-97 DATE FINISHED: 11-24-S7 GEOLOSIST: C,_Cumine
PERMIT® : BECTION: — . CHECKED BY:
BROUND GURFACE ELEY.» — TOUNSHIP: — GWL DEPTH: 1.5
DRILLING METHOD: Mud Rotory, 10 7/675it _RANGE: -- DRILL EQUIP: Districh
.CONTRACTOR: PSI_____ GWL-DATE/TIME: 11-20-97
| P — WELL
) &]Eh_DE S RONITOR WELL NO.: '
A H ASTH DESCRIPTION BIRFACE CASDS:
HATER | %) AFEa | "N £ SONDI LDWTW
I AL TV
L DEVELDWENT TS+
K .
L Gt SAND: Quartz, white, Fine groined, eubrounded
< 4 to ~oundec, mcderate eorting. -
- SILTY SAND: Quortz, brown Fine to very Fine
grained, subrounded, poor to modergte sorting,
.- minor omount of roots( 1.5-2.5 ft.].
144 je2 CLAYEY SAND: Cuartz, gray/browy, Fine
5.0 - 6[4“ "y ;o :‘; = grained, rounced to &rgmdeq ncdercts to
j peor sor4img mincr omount of phosphorite.
.9 /%
T 7,10 /7
1 . a, 10 /9
I ib ¥ = 1020 :
Jue 1 [AA Y SARDY CLAY T0 LAY LTht gromn,_sart:
uartz on osphorits o motrix: med um
12 1272 o very f‘ing grained rounded ta subrounded
g r sorting; very etiff oranga\brown clay
enss 19.0- 19.33 Ft.
4 {({
Lsw 470
o
=20.00 bbl&‘
i
éj.- i(,a"_ - - -
SANDY CLAY: Light green, stiff, frichis;
1 %:dn:*mx&rim ired oond to pebbiea,
r © subrou por sorting:
s o (o \ refusai ot 24.33 Ft. P ™
1 NO SAMPLE: .!
CLATEY SAND: Ouo-tz, light green to . ‘
d o:;ge/bran sottled Fine grained .
rounced to eubroundec, poor sorting: dry;
14c Friable; refueal at 26 Ft.
Law { G NO SAMPLE : i
SANOY CLAY: Crange/ light green mottled, )
1 - etiff, Friocble; quartz sans motrix: sediun to Fine |
glj':med rourded to subrounded poor sorting: ! o
igh sand contant; refueal ot 28.5 ft. ; . _
A NO SAMPLE : | i |
ESf| SANDY CLAY: Light orange/ brown 1o light ‘ : i |
.00 - 24| green, stiff, Fricble phosphotic. f : . ! |
i34 BANDY CLAY: Light oronge/ bromn to light i !
| green, stiff t5 very etiff; cbundont gronuie to i : : !
| . 4 =07d sized phosphorite: thin lense of hord cloy : : 1
! == a3 ot 35 4. refusnl ot 36.5 Ft. |
.' ! | N0 SAMPLE - _
. %1-\. s B N SANDY CLAY: groy/geen, hord, phasphatic. 7
~4).00 . '



L B

SITE LOCATION: Hardee County Landfil |

-81.00

PAGE : 2 oF: 3 |
1
PROJECT NO: 778-72070. _ ' BORING/WELL*: 8B=01 |
DATE BEGAN: 11-20-97 DATE FINIBHED: Li-25-37 GEOLOGIST: C. Cummins
PERMIT®: SECTION: =— CHECKED BY:
BROUND BURFACE ELEV.: - TOHNNBHIP: = G DEPTH: LS
DRILLING METHOD: MWud Roto~y, 1D 7/E">it RANGE: — DRILL EQUIP: OQietricn
CONTRACTOR: PSI P GUL-DATE/TIME: !1-20-97
- L COETRCTION ]
B : e
WAT H ae 0 o S
I OESCRIPTION GURFACL CAGTNG !
TASLE | ) Ao, | 2 > SCREEN LDGTH:
| AL TYPEs
- CEYELOPMENT TDE:
4 [PS. o7 BN ELMEY SAND T0 'q;uorv_ Gtg\l'
RSere ro en, stiff, Fr.chle; phosphorite and
43 S0k qucgfgﬂszand motrix: f.ne ts 5eryp!‘ ins grained,
) : rounded, poor eorting, thir lenss of mcderctaly
P
indu~ated cementsd sand ot <2 ft.. refusai ot -
] 12, s 4 ft. .
1 ' na' NO SAHPLE : _
6.0 - 12, 10 R : SANDY CLAT: Groy/gresn to buf, etiff, Fricble:
. i vaphorite ond quortz sond motrix: Fine to very
2o, Sos ine groined, rounded poecr sacting: *hin lense of
: noderote!g indurated aydetone ot 45 Ft.; refusal
_ at 46.7S Ft. )
20 SR B2 NO SANPLE : ' .
..o rESEEGis SANDY CLAY: Gray/gresn mottied, stiff, Fridble; -
-30.00 - ‘1 ph ic; relatively high cloy content: refusatl !
at 43.5 Ft. '
ND SAMPLE: i
LR SANDY CLAY: Gray/green mottied otiFf. friable;
20, o3 [FolimiBld phoopharite ord quartz sond mot~ix: Tine grained,
=0 4 g e rounded, poor sarting.
. NO EAMPLE:
o
L
1 =0, 13 w SANDY CLAY: Light g~agy, stiff, Friable:
Fijnospho.ﬂited'nn qug";‘z sand Mtt;@x: ”? ‘;olvaf
ina grained, roundsd, pocr sorting. refueal a
6000 1 E.lf!gr:t. ' S
NO SAMPLE:
10, 28 |- CLATEY 8AND: Guartz_ono prosphor:te, Iight
i gray, Fine to very F:na groined, rounded, pocr
500 - 9073 sarting; refusal ot 64.5 Ft.
i ] NO SAMPLE:
) o SANDY CLAY: Light gray, hord, fricble,
! phosphatic, refuecl ot 68.33 Ft.
Lm0 4 ‘ ND SAMPLE:
|
'Lw.aa “1 SANDY CLAY: Light ?ruy, hard Fricble, -
\phosphutic, rerusal ot 73.33 Ft.
5.0 NO SAMPLE:
4 .
50/ .33 SANDY CLAY: Light gray hard, Friabls,
ghosphatic, refusal ot 78.33 Ft.
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L N A A A PR L

TE LOCATION: Hardee County Land®il | PAGE: 3 OF: 3
f  TCT NO: 778-72070 BORING/WELL®*: 8B-01
Drni € BEGANS 11-20-97 DATE FINISHED: 1l1-29-97 GEDLOGIBT: L. Cummins
PERMIT®: SECTION: — CHECKED BY:
GROUND BURFACE ELEY.: — TOWNBHIP: — Bl DEPTH: 1.5
DRILLING METHOD: Mud Rotory, 10 7/8%hit RANGE- — ORILL EOUIP: Districh . i
CONTRACTOR: PSL _ SHL-DATE/TIME: 11-20-97 !
= W"
FIZLD R _
JALER | e o ASTH 9 DESCRIPTION wmm
| N T SCRIEN LENGTH:
L EAL TYPE
E DEVELOPMENT TDIE
R N3 SATPLE
! ] 50/ .33 M SANDY CLAY: Li @, hard, Tricbls,
| photic, r ?‘ ot 83.33 !
~85.00 =~ NO SANPLE : %
1 :
)L
‘ /5 FREERESTTS SANDY CLAY: L , t1ff, friabl :
i P\ Shoochof e, Feluscl of Bb S Fe. e |
2.0 4 : ND SAMPLE: l
lom, ew. pRERELLECEN SANDY CLAY: L oy. herd fr-able,
o/ s & T ;hmtic uuu?-oz 94.5 F+.
35,00 - NO SAPLE:
] !
so- .= rpRlEoRAARTREE CANJY CLAY: Light ray, hnr¢ Fr'able
phosphatic, usal at 98.5
-106.00 NO 3APLE:
Pl
7 0s.13 SANDY CLAY: Li oy, hord, frichle,
phosphatic, r a?hmn?ruz 103.13 ft.
s md ND SAPLE -
1s, S0/ ey 34 SANDY CLAY: Ly *? 6tifF, Fricble,
T \ phosphatic, re’usa ot 108 5t
-110.00 4 | ND SAPLE:
Termination of Ber:ing.
]
-115.00 =
120,00 i

ek TITHL PRAGE.B3 &+



ATTACHMENT B

PSI GEOTECH REPORT (2003)




GEOTECHNICAL ENGINEERING
SERVICES REPORT

For the

PROPOSED LANDFILL EXPANSION
HARDEE COUNTY, FLORIDA

Prepared for

SCS Engineers
3012 US Highway 301 North
Suite 700
Tampa, FL 33619-2242

Prepared by

Professional Service Industries, Inc.
5801 Benjamin Center Drive
Suite 112
Tampa, Florida 33634
Telephone (813) 886-1075
Fax (813) 888-6514
Engineering Business No. 3684

PSI Project No. 775-35140

September 25, 2003

!—n = 1 ] [nformation
’ﬂlTo Build On

Engineering » Consulting » Testing

ﬁy/
Larry P. Moore, P.E.

Vice President
Florida Regi

Mj:

7 U

v 4 ) ” n ‘
Martin E. Millburg, P.E. - 9/%u7
Geotechnical Department Manager) -
- Florida Registration'Na. 36584




1.0 PROJECT INFORMATION

- TABLE OF CONTENTS

1.1 PROJECT AUTHORIZATION

2.0 SITE AND SUBSURFACE CONDITIONS
2.1 SITE LOCATION AND DESCRIPTION

2.2 SUBSURFACE CONDITIONS
2.2 SUBSURFACE CONDITIONS

3.0 REPORT LIMITATIONS
LIST OF SHEETS
BORING LOCATION PLAN
SOIL PROFILES
TABLES

APPENDIX |
GRAIN SIZE ANALYSES

APPENDIX I
CONSOLIDATION TEST RESULTS

APPENDIX Il
MOISTURE- DENSITY (PROCTOR)

APPENDIX IV

TRI-AXIAL STRENGTH TEST RESULTS

SCS Engineers -
Proposed Hardee County Landfill Expansion
PS| Project No. 775-35140



1.0 PROJECT INFORMATION

1.1 PROJECT AUTHORIZATION

Authorization to proceed with this project was provided SCS Engineers in the form of
Work Order Hardee-01, which was executed 5/1/2003. This study was conducted in
accordance with the Scope of Work outiined in the PSI proposal for these services dated
April 17, 2003, PSI Proposal No. 775-3G0159.

1.2 PROJECT DESCRIPTION

The existing Hardee County landfill is planned to be expanded. Geotechnical data is
required to design the planned expansion. A geotechnical study with soil borings and
laboratory testing has been performed to provide data to assist with the design of the
planned landfill expansion.

If this information is incorrect, PSI should be notified to determine if either changes in the
recommendations are required or additional deeper borings may be necessary.

1.3 PURPOSE AND SCOPE OF WORK

The following services have been provided in order to provide the requested geotechnical
data:

1. Executed an program of subsurface exploration consisting of subsurface
sampling and field testing. PS! performed seven (7) Standard Penetration
Test (SPT) borings. One of these borings was extended to a depth of 70
feet below the ground surface. Four borings were advanced to a depth of
45 feet, and two borings were advanced to a depth of 35 feet. In each
boring, samples were collected and Standard Penetration Test resistances
have been measured virtually continuously for the top 10 feet and on
intervals of 5 feet thereafter.

2. After the performance of the soil borings, five soil borings were performed
by drilling without sampling to various depths. At those various depths, thin-
walled (Shelby) tube samples were obtained. A list of the samples obtalned
is presented in the table below:

BoringNo. | Depth, feet Sample Name

TH-1 18.0-20.0 US1

TH-1 23.5-25.0 UsS2

TH-4 23.0-24.0 Us3

TH-4 23.0-24.0 US4

TH-5 13.0-15.0 US5

TH-6 18.0-20.0 US6

TH-7 13.0-15.0 us7
Fz; 1 SCS Engineers
H@l A : Proposed Hardee County Landfill Expansion
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3. Visually classified representative soil samples in the laboratory using the
Unified Soil Classification System (USCS). In addition to the visual
" classifications, an extensive laboratory testing was performed to help define

the characteristics of the subsurface materials at this site.

4, Collected groundwater level measurements and estimated normal wet
seasonal high groundwater tables.

5. The results of the exploration were used in the engineering analysis and the
formulation of recommendations. The results of the subsurface exploration,
including the recommendations and the data on which they are based, are
presented in this written report prepared by a professional engineer.

The scope of our services did not include an environmental assessment for determining
the presence or absence of wetlands or hazardous or toxic materials in the soil, bedrock,

groundwater, or air, on or below or around this site. Any statements in this report or on

the boring logs regarding odors, colors, unusual or suspicious items or conditions are

strictly for the information of our client. It is our understanding that an environmental site

assessment is currently being performed at this site. '

2.0 SITE AND SUBSURFACE CONDITIONS

2.1 SITE LOCATION AND DESCRIPTION

The site is located at the existing Hardee County landfill located on Airport Road,
approximately 2 miles east and 2 miles north of Wauchula, Fiorida.

2.2 SUBSURFACE CONDITIONS

The subsurface conditions were explored using seven (7) Standard Penetration Test
(SPT) borings drilled depths ranging from 35 to 70 feet below the existing ground surface.
The borings were located in the field by SCS personnel who directed the location and
depth of each soil boring. The approximate boring locations and soil profiles are

‘presented on Sheet 1 in the Appendix of this report.

'SPT soil borings were advanced utilizing rotary mud drilling methods and soil samples

were routinely obtained at select intervals during the drilling process. Drilling and
sampling techniques were accomplished in general accordance with. ASTM standards.

Select soil samples were returned to our laboratory for visual classification and laboratory
testing. After the performance of the SPT borings, soil borings were advanced without
sampling until desired depths were attained. Then, 3 inch diameter thin-wall (Shelby)
tube samples were obtained at depths ranging from 13 to 25 feet.

A generalized description of the subsurface stratigraphy at this site is presented in the
table below: '

[ ]
(2 Y J | 2 SCS Engineers
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Depth, Feet Description | Range of N-values

0-18 Sand, slightly silty fine sand, and silty 5->50
sand (SP/SP-SM, SM) -

18-70 Clayey sand, silty clay, sandy clay 5->50

' (8C, CL/CH) . '

Exceptions to this general pattern occurred at boring TH-3, where highly weathered
limestone was encountered from 18 to 23 feet. Also, at TH-2, a clayey sand (SC) was
found from 8 to 13 feet. B

The previous descriptions are of a generalized nature to highlight the major subsurface
stratification features and material characteristics. The soil profiles included on Sheet 2
should be reviewed for specific information at individual boring locations. These profiles
include soil descriptions, groundwater levels, stratification, and penetration resistance.
The stratifications shown on the boring profiles represent the conditions only at the actual
boring locations. The stratifications represent the approximate boundary between
subsurface materials and the actual transition may be gradual.

2.3 LABORATORY TESTING PROGRAM

Laboratory testing was performed as directed by SCS. Laboratory testing included
moisture content, Atterberg limits, sieve analyses, tri-axial strength, permeability, standard
Proctor and consolidation testing. :

A summary of laboratory test results is presented in the Appendix of this report. Detailed
laboratory reports are also presented in the Appendix of this report.

2.4 GROUNDWATER INFORMATION

Groundwater levels were recorded immediately after drilling, during the time of the
subsurface exploration and corroborated through a visual examination of the obtained soil
samples. Groundwater was found at a depth of 5 %2 to 7 feet below the current ground
surface.

It should be noted that groundwater levels tend to fluctuate during periods of prolonged
drought and extended rainfall and may be affected by man-made influences. A seasonal
effect will ocour in which higher groundwater levels are normally recorded in rainy.
seasons. Groundwater levels presented in this report are the levels that were measured
at the time of our field activities. Based on the upper limit of the iron oxidation and the
observed groundwater levels, the seasonal high depth to groundwater at this site is
estimated to be on the order of 3 ¥ feet below the existing ground surface at the boring
locations.

[ ]
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3.0 REPORT LIMITATIONS

The Geotechnical Engineer warrants that the findings, recommendations, specifications,
of professional advice contained herein have been made in accordance with generally
accepted professional geotechnical engineering practices in the local area. No other
warranties are implied or expressed.

The recommendations submitted are based on the available subsurface information
obtained by PSI and design details furnished by SCS Engineers for the proposed project.
If there are any revisions to the plans for this project or if deviations from the subsurface
conditions noted in this report are encountered during construction, PSI should be notified
immediately to determine if changes in the foundation recommendations are required.
The State of Florida is underiain by a soluble limestone formation. This limestone can be
dissolved, resulting in the formation of sinkholes. An evaluation for the existence of or the
potential for sinkhole development was not a part of the scope of services for this project.

After the plans and “specifications are more complete, the Geotechnical Engineer
should be retained and provided the opportunity to review the final design plans and
specifications to check that our engineering recommendations have been properly
incorporated into the design documents. At that time, it may be necessary to submit
supplementary recommendations. This report has been prepared for the exclusive use of
SCS Engineers in Hardee County, Florida.

—vYv-Y] 4 SCS Engineers
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‘ f — TH— — - — — — )
. TH-1 2 TH=-3 TH—-4 TH-5 TH—6 TH-—-7 LEGEND
N
B N 8596 , 87064 " 87,3 " Set N &3 " d)&m? " l &% /6
Or— - — @ Gray, brown SAND to slightly silty SAND (SP/SP—SM)
— . e —/ o o — oS — II Gray, brown, yellow silty SAND (SP—SM /SM)
0[] 13 0 : 18] 131 7}
— I _/ Sy -200=8  —.y—-200=12 —.}" RO ae RO >
| —1—;.‘: "I -200=13 —47? —7'/® ?‘/G) —6:::};,__20%14 E:ff—-—zoo=3 ;5—:: 5 —;:;/__200:6 @ Gray, brown, yellow clayey SAND (SC)
i > [ I 1 . . 1k ¥‘/’7/(;, __f:\— ~200=19 | 7846 @ c b ’ ity CLAY (CL/CH
L. — St . % Al g, s ol . T C_%j 7128 ol 1] ol T 4 ray, brown, yellow silty (CL/CH)
—._ .- — — _.'... .‘ C
B — T g ;- ”/ " ’ @ ” =t | @ P @ Gray silty to clayey SAND (SM/SC)
| — 507/ —A o —} —1- ‘
_ 10 b— — 1@ —é " ——Z@ — — © —1 1 Le —- ® @@ Highly weathered LIMESTONE (LS)
f — —t — — — —1 — - — 1 — —
- [~ 1| —éj _% i @ e X0 —:-::: — —:: :: @ Gray to tan phosphatic clayey SAND (SC)
B [ | — —1- 1R - ;| —
’ ] [ 1_.:: :: Soﬁé 5 ::: - ::: TQ_Z ;/5_"’7 —8% ~200=14 -27./_ —2oc;1=§1~17 — 'ISILZ__=O§C;1;24 Q Gray to ton phosphatic sandy CLAY to CLAY (CL/CH)
15— | T —200=16" | R |77 -200=18 7 ] PI=63  —.7. Cowso - -
e — —I- —é® —11] — 1 —é® —% —::f::: %;jr —% I;II_Z_=02§)g_M @ Gray to tan phosphatic silty to clayey SAND (SM/SC)
— —| —1 —11: —] — 1 —14 4
- 1. _/ ] @ A _/® - __/® sp Unified Soil Classification System (ASTM D 2487)
— _— V5| _7}_ ~200=41 S_é - _:: 5075 To_é 1_? VS~ —si g,l_z_céoggm _g_g group symbol as determined by visual review
g E_I\ 20— 7wy “—/ —é —'.‘T“—ZOO 25 @A _—é@ —¢ i _/C‘D _¢ < Groundwater level, April 2003
r“‘ ~_\LL; I _éG} _é — — _é/_ 200263 _% __é _é q) Groundwater level not measured
= E — _/ ZEs I o . N SPT N-value in blows/foot
a —  US2 = = 7 5377 Bt : =1t Y7 o
. o 9 5073 / 69/ 35/ ve-y 24— _o00-45 2I|Lf 5074 |—] 5075 / . L
. O 25— A — — — — . — — 5 —- so/6" Fifty blows for six inches
SamiE M -200=35 / / .y \ IR -— /
» — r —é Bizes _é _é _\@ ] = 1/ l Shelby tube sample location
N | 4 _é® _Z® § _ f _? A With phosphate fragments
” [ W% ﬁ“% E/ ﬁg B ?g@ ﬁ'? B  With grass roots
= 30— == —% -200=62 %— -200=88 :@ T HN— —200234 _"/ i i .
g - — _/ LL=152 Z Ig“||_==122_§324 — —[1 —= _/ C  With trace organic soil
[ —g@ _/ _// — T = 1] D  With troce cemented sand
§ _— 652 SOFé _37/ H E@ 51§ D ﬁ? E  With chert fragments
35— —_— ~200=21 —/ F _? T ke T H ” F With limestone fragments
| _é 1/ _? _ —Ih -200 Fines passing No. 200 sieve (%)
| -] dES I I ..
] T THT A : - L Liquid Limit (%)
- 5075} E] = E? = ® B B "
— ——? = — — i Pl Plosticity Index (%)
— —] — — : —4 | 4 ) Y
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— ' o r_' Information
0 5 SOIL PROFILES NOTED En, meerln. Z:J(r)lsulj;uyugest(l)nn
e
VERTICAL SCALE L ) D‘_\TE JUNE 03 |™™ M 775-35140 SHEET 2




TABLES



TABLE 1

: SUMMARY OF LABORATORY TEST RESULTS'
"~ 'PROPOSED LANDFILL EXPANSION
HARDEE COUNTY, FLORIDA
PSI PROJECT NO. 775-35140
ey Atterberg Limit
0. |- #40 | #60_ | #100 #200 S~ Lbo o PE
TH-1 40-6.0 98 93 75 48 13 - - SP-SM/SM 2
TH-1 13.5-15.0 99 71 36 22 17 - - SP-SM/SM 2
TH-1 18.0 - 20.0 - 100 - 85 41 - - CL/CH 4
TH-1 23.0-250 85 74 67 58 36 92 47 CL/CH 4
TH-1 335-350 - 99 89 64 24 21 - - SC 7
TH-2 20-4.0 100 95 76 50 8 - - SP/SP-SM 1
TH-2 18.5 - 20.0 100 81 41 27 25 - - SP-SM/SM 2
TH-2 28.5-30.0 100 100 98 87 61 152 86 CUCH 4
TH-3 20-4.0 100 95 75 50 12 - - SP/SP-SM 1
TH-3 13.5-15.0 100 88 47 22 18 - - SP-SM/SM 2
TH-3 28.5 - 30.0 100 99 97 95 87 204 152 CL/CH 4
TH-4 40-6.0 100 93 A 48 17 - - SP-SM/SM 2
TH-4 23.0-24.0 100 100 - 95 63 111 82 CL/CH 4
TH-4 24.0-25.0 - - - - 45 - - SM/SC 5
TH-4 38.5-40.0 99 86 93 25 23 - - SM/SC 9
TH-5 20-4.0 100 93 70 43 8 - - SP/SP-SM 1
TH-5 13.0-15.0 92 50 - 27 14 84 63 CL/CH 4
TH-5 28.5-30.0 - 99 81 49 36 34 - - SM/SC 9
TH-6 40-6.0 100 95 78 .56 23 - - SP/SP-SM 2
TH-6 13.5-15.0 100 72 31 16 12 - - SP/SP-SM 1
TH-6 18.0 - 20.0 100 98 - 82 76 109 84 CL/CH 4
TH-7 4.0-6.0 : 99 95 7 52 10 - - SP/SP-SM 1
TH-7. 13.0-14.0 100 96 - 32 24 61 39 CuUCH 4
TH-7 14.0 - 15.0 - - - - 41 50 26 CL/CH 4

Table/Table 1
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: - TABLE3 - .. . . D '
=RD PROCTOR COMPACTION TEST RESULTS

P OPOSED LANDFILL EXPANSION ' -

HARDEE; FLORIDA -

Sl PROJECT NO.: 775-35140

Optlmum Mmsture USGS
_Content (%) . ;j' Group -

105 SPSWiSM | 2

35140 tab/Table 3



TH-1 Bulk 0.0-4.0 100 2.1 SP-SM/SM 2

TH-7 US-7 13.0- 14.0 98 0.039 CLICH 2 70 I

TH-7 US-7 14.0 - 15.0 98 0.0003 cuCH 2 45 i
TH-1 Bulk sample remolded to 95% of 112.1 pcf. ' ' 3

*Permeability test performed on remolded sample placed in permeameter to attain required unit weight, no confining pressure imposed.

35140tab/Table 4



- TABLES ' S

OMPRESSION TEST (CONSOLIDATED UNDRAINED) RESULTS

POSED LANDFILL EXPANSION

HARDEE COUNTY, FLORIDA .
PSIPROJECT NO. 775-35140 _

- Effective Stress -

Cohosion [ Angleot | oo

Sl (psf) . - |- Friction" ' -+
TH-1 US-1 18.0-20.0 0 13 CL/CH
TH-4 US-4 23.0-24.0 300 9 CL/CH
TH-5 Us-5 13.0-15.0 0 28 CL/CH
TH-6 US-6 18.0-20.0 0 30 CL/CH

Sample | Stress -~ - ‘
T Angeor | UscS

- (feet) - . Friction "

TH-1 US-1 18.0-20.0 500 7 CL/CH
TH-4 US-4 23.0-24.0 300 5 CL/CH
TH-5 US-5 13.0-15.0 0 16 CL/CH
TH-6 UsS-6 18.0-20.0 500 13 CL/CH

35140tab/Table 5
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JUN @3 20@3 12:18 FR PSI 4873045561

4@73945561 TO PSI-TAMPA
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Praject:

Date:

® lLocotion:
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THL o polas §mﬁgc€_

5-19-2003

GRAIN SIZE DISTRIBUTION TEST REPORT

W— gy, g ——

2_/. :
ya
\IN SIZF EST REPORT
.. . .E £ : -
£ &8 ES £ ' o g g
100 ) n oo~ _g\ g Q t‘-' E g‘: Sz - ~ E‘:
90 : .
80
70
04
I}
& 60 ] |
U. :
Z so 5
1 ;
Q ‘\j
& 40 * )
a.
30 1 —
20
10
O . : . 5 H R .
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm '
Test|7 +3" % GRAVEL % SAND 7 SILT | % cLay
ol 2 0.0 1.7 85.3 13.0
LL PI Oas Dgo Dsp-| Dzp D15 D10 Ce Cy
. 0.316 {0.186 | 0.154 | 0.105 {0.0781
MATERIAL DESCRIPTION uscs AASHTO
® LTGHT BROWN SLIGHTLY SILTY FINE SAND SM A-2-4(0.2)
Project No.: 761 Remarks:




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

" Project No. 35140 Date: - 5/20/2003

Project. Hardee County Landfill

Sample Location:. TH1 1%’

Soil Description: 0

Soil Classification: 0 LL Pl
GRAIN SIZE DISTRIBUTION
Sieve 3/8 4 10 20 40 60 100 140 200
100.0 g » .
4‘\
\
80.0 \\\
o _
% 60.0 - \
\
O
£ oo \\
200 \\o__,
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel - % Sand  %-200
0.0 83.0 17.0

D60 D30 D10 CC Cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140  Date: 6/11/03

Project:  Hardee County Landfill

Sample Location:  TH1 18-20'

Soil Description: 0

Soil Classification: 0 LL Pi

GRAIN SIZE DISTRIBUTION

Sieve 3/8 4 10 20 40 60 100 140 200
100.0 g _ . * 4\
Ne_
80.0 | \’\
| o
H | \
v _
2 a00 '
> \\
2
2 400 :
20.0
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel ) % Sand : %-200
0.0 59.3 ' 40.7
D60 D30 D10 - CC Cu




GRAIN SIZE DISTRIBUTION TEST REPORT
PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 775-35140 Date: 6/10/03

Project:  Hardee County Landfill

Sample Location:  US-2 TH-1 @ 23.5-2%

Soil Description: Tan and Light Green Clay With Rock

Soil Classification: 0 LL 92 Pl 47

NMC % 47.4

GRAIN SIZE DISTRIBUTION

Sieve 3/8 4 ,10 20 40 60 100 140 200
100.0 F
80.0 _ <o
|
S~
¢ R\
Z 60.0 ™\
(V9
=
2
w
[&]
&
W 400
e
20.0
0.0
10 1 0.1 0.01

GRAIN SIZE, mm

% Gravel - ' % Sand' %-200
5.5 59.0 35.5
D60 D30 D10 CcC Cu




. 1

GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 Date: 5/23/2003

Projecf: Hardee County Landfill

Sa'mple Location:  TH1 3%

Soil Description: 0

Soil Classification: 0 LL Pl .

PERCENT FINER

GRAIN SIZE DISTRIBUTION

Sieve 3/8 4 10 20 40 60 100 140 200 -

100.0 @ »> ‘g\

\

o)}
o
o

A

S
o
[=)

20.0 ' : \\. -

0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel % Sand %-200
0.0 79.5 20.5
D60 D30 ' D10 CC CcuU




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 | Date:  5/23/2003

Project:  Hardee County Landfill

Sample Location:  TH2 4'

Soil Description: 0

Soil Classification: 0 | - LL - Pl
GRAIN SIZE DISTRIBUTION
Sieve 3/8 4 10 20 40 60 100 140 200
100.0 r . ’ v\\
800 '
< \
Z 60.0 :
£ .
4
3 \\
[v4
W 400 \
20.0 _ \\
0.0
10 1 " 0.1 0.01
GRAIN SIZE, mm
% Gravel ' % Sand  %-200
0.0 88.1 11.9
D60 D30 D10 CcC CcuU




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESS‘ONAL SERVICE INDUSTRIES, INC.

Project No. 35140

Date: 5/23/2003

Project: = Hardee County Landfill

Sample Location:  TH2 20'

Soil Description: 0

Soil Classification: 0 - LL - P

Sieve 3/8

GRAIN SIZE DISTRIBUTION

4 10 20 40 60 100 140 200

1000 g * *
80.0
&
E 60.0
5
& \
o
W 40.0
\‘\4—-0
20.0
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel ' % Sand %-200
0.0 75.3 24.7
D60 D30 D10 cC cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

" Project No. 35140 Date: 5/21/2003

Project:  Hardee County Landfill

Sample Location:  TH2 30'

Soil Description: 0

Soil Classification: 0 LL Pl
GRAIN SIZE DISTRIBUTION
Sieve 3/8 q 10 . 20 40 60 100 140 200
100.0 r * * * —
80.0 \
'3
2 60.0 \
[T
-
z
w
Q
[ 4
& 400
20.0
0.0 .
10 1 0.1 0.01

GRAIN SIZE, mm

% Gravel - % Sand C 9-200
0.0 388 61.2
D60 D30 D10 cC cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140

Project: Hardee County Landfill

Date:  5/22/2003

'Sample Location: TH3 4'
Soil Description: 0
Soil Classification: 0 LL - Pl
GRAIN SIZE DISTRIBUTION
Sieve 3/8 4 10 20 40 60 100 140 200
100.0 o . * \\
80.0
g \
< 60.0
-
&
: \
& 400 \
200 \\
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel % Sand %-200
0.0 86.3 13.7
D60 D30 D10 CC

- Ccu




GRAIN SiZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES,'INC.

" Project No. 35140

Project:

Hardee County Landfill

Date: 5/22/2003

Sample Location:  TH3 15’

Soil Description: 0
Soil Classification: 0 LL Pl
GRAIN SIZE DISTRIBUTION
Sieve 3/8 4 10 20 40 60 100 140 200
100.0 g
80.0
i \
Z 60.0
=
8
o
w400 \
20.0 —a—y
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel % Sand - %-200
0.0 82.1 17.9
D60 D30 D10 CC Ccu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 Date:  5/22/2003

Project: Hardee County Landfill-

| Sample Location:  TH3 30'

Soil Description: 0

Soil Classification: 0 LL Pl

GRAIN SIZE DISTRIBUTION

Sieve 3/8 4 10 20 40 60 100 140 200

1000 g o - - \
80.0
1 4
w
Z 60.0
w
'—
Zz
w
O
o
W 400
20.0
0.0 _
10 1 0.1 0.01
' GRAIN SIZE, mm
% Gravel % Sand %-200
0.0 13.5 86.5

D60 D30 D10 ' CcC Cu




GRAIN SIZE DISTRIBUTION TEST REPORT .

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140

Date: 5/23/2003

Project: " Hardee County Landfill

Sample Location:  TH4 5'
Soil Description: 0
Soil Classification: 0 LL - Pl

Sieve 3/8 4

10

GRAIN SIZE DISTRIBUTION

20 40 60 . 100 140 200

100.0 o »
80.0
% \\
Z 60.0 -
8
[+4
& 40.0 \
20.0 \\‘ |
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel % Sand . %-200
0.0 83.2 : 16.8
D60 D30 D10 CcC - CU




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 Date: 6/11/2003

Project.: = Hardee County Landfill

Sample Location:  TH4 23-24'

Soil Description:

Soil Classification: - LL Pl
GRAIN SIZE DISTRIBUTION
Sieve 3/8 4 10 20 40 60 . 100 140 200
_ 100.0 : Op——— .
800 \\
N
4 N
2 600 o
W
'—
=
w
O
14
Wao0
20.0
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel % Sand - %-200
0.0 38.0 62.0

D60 D30 D10 CC Cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 Date: 6/11/03

Project:  Hardee County Landfill

Sample Location:  TH4 24-25'

Soil Description: 0

Soil Classification: 0 LL Pl
GRAIN SIZE DISTRIBUTION
) Sieve ¥8 4 10 20 40 60 100 140 200
100.0 K\\ .
| ’\w\\\
80.0 \’\\
S
& \\
= 600 ¥
E N\
W N
© N>
& 400 -
. 200
|
0.0 5 .
10 _ 1 0.1 0.01
GRAIN SIZE, mm’
% Gravel ' % Sand %-200
0.8 54.6 447
D60 D30 D10 cC Ccu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 Date:  5/22/2003

Project:

Hardee County Landfill

.Sémple Location:  TH4 40'

Soil Description: 0
Soil Classification: 0 ' LL Pi
GRAIN SIZE DISTRIBUTION
Sieve 3/8 4 10 20 40 60 100 140 200 -
. 100.0 g ———
80.0 \
: \
Z 60.0
-
i \\
(8]
[v4
w400 \\_‘
20.0 —*
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel ) % Sand %-200
0.0 77.4 22.6
D60 D30 D10 CcC Cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 Date: ~ 5/27/2003

Project: | Hardee County Landfill

Sample Location: THS 4'

Soil Description: 0

Soil Classification: 0 LL Pl

" 100.0 g 9 v\
80.0

GRAIN SIZE DISTRIBUTION

Sieve 3/8 4 10 20 40 60 100 140 200

\

[+)}
=
o

PERCENT FINER

;

N
o
o

20.0 \

0.0

GRAIN SIZE, mm

0.01

% Gravel . %Sand %-200

0.0 91.9 - 8.1
D60 D30 D10 CC - CU




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 | | Date: 6/11/2003

Project: Hardee County Landfill

Sample Location:  TH5 13-15'

Soil Description:

Soil Classification: LL Pl

- 1000
80.0
N\
5 N
2
2 600 N
[
= \
w
[&)
2 \
& 400 \\\
00 BN
| - Ne
0.0

GRAIN SIZE DISTRIBUTION

10 1 - 041
GRAIN SIZE, mm

0.01

% Gravel o % Sand %-200
1.0 85.0 14.0
D60 D30 D10 cC cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 Date:  5/23/2003
Project:  Hardee County Landfill
Sample Location:  THS 30'
Soil Description: 0
Soil Classification: 0 LL Pl
100.0 ‘<BAIN QI1I7F DISTRIRUTIQON
80.0
14
‘é‘ 60.0
)
i
® 400
\’\_*ﬁ
20.0
0.0 ¥
10 1 GRAIN SIZE, mm 0.1 0.01
% Gravel % Sand %-200
0.0 ~65.9 34.1
D60 D30 D10 CC Cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 | Date: 5/22/2003

Project:  Hardee County Landfill

Sample Location:  TH6 &'

Soil Description: 0

Soil Classification: 0 L Pl
100.0 * * (e SIZE DISTRIBUTION
80.0
[+ 4
2 60.0
=
3]
i
& 400 \
20.0 \
0.0 »
10 1 GRAIN SIZE, mm 0.1 _ . 0.01
% Gravel ' ~ %Sand %-200
0.0 77.3 227
D60 D30 D10 cC cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRlES, INC.

Project No. 35140 Date: 6/11/2003

Project:  Hardee County Landfill

Sample Location:  TH6 15'

Soil Description:

Soil Classification: LL Pl
GRAIN SIZE DISTRIBUTION
100.0 g
{ ) =y
. . ™~
\
80.0 _ - \

D
o
o

PERCENT FINER

B8
(=]
"

\\

200 - N

0.0

10 1 0.1
GRAIN SIZE, mm

0.01

% Gravel ' % Sand %-200
0.0 88.0 12.0
D60 D30 D10 cC cu




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 Date: 6/11/03

Project:  Hardee County Landfill

~ Sample Location:  TH6 18-20'
Soil Description: 0
Soil C)assification: 0 LL Pl
GRAIN SIZE DISTRIBUTION
Sieva 3/8 4 10 20. 40 60 100 140 200
100.0 pgom | L,
i \\
80.0 : - \\
g
v
2 60.0
w
s
ul |
[
2 400
20.0 :
|
|
|
10 ' 1 0.1 0.01
GRAIN SIZE, mm
% Gravel % Sand %-200
0.0 245 75.5
D60 D30 D10 - CC CuU




GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, |NC.

Project No. 35140

Project: | Hardee County Landfill

Date: 5/27/2003

Sample.Location: TH7 5'

Soil Description: 0

Soil Classification: 0 LL

Pl

IN SIZE DISTRIBUTION

100.0

80.0
14
2 60.0
=
5
&
& 400
20.0 \\
0.0
10 1 GRAIN SIZE, mm 0.1 0.01
% Gravel ' % Sand %-200
0.6 89.3 - 101
D60 D30 D10 CcC "CU




ZEE BN e

GRAIN SIZE DISTRIBUTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES, INC.

Project No. 35140 | Date: 6/11/2003

Project: Hardee County Lahdfill

Sample Location:  TH7 13-15' CONSOL

Soil Description:

Soil Classification: ' LL 61 Pl | 39

Sieve 3/8

GRAIN SIZE DISTRIBUTION

i
e
o

20 40 60 100 140 200

100.0 Pe————: ~
80.0 \\
E
=< 60.0
i
&
Q
£ 0o \
\\”
20.0
0.0
10 1 0.1 0.01
GRAIN SIZE, mm
% Gravel ' % Sand - |  %-200
0.0 76.0 24.0
D60 D30 D10 cC — CcU




GRAIN SIZE DISTRIBUTION TEST REPORT _

PROFESSIONAL SERVICE INDUSTRIES, INC.

* Project No. 35140 | Date: 6/11/2003

Project:  Hardee County Landfill

Sample Location:  TH7 13-15' PERM

Soil Description:

Soil Classification: LL 50 PI ~ 26

©100.0 o

GRAIN SIZE DISTRIBUTION

B ey
\\
89.0 - AV
5 N
Z 600 3
3 \\
3
ﬁ 40.0 \\'*‘
20.0
.o.o
10 1 C04 0.01
GRAIN SIZE, mm '
% Gravel o % Sand %-200
1.0 59.0 40.0
D60 D30 D10 CC Cu




APPENDIX I

CONSOLIDATION TEST RESULTS



Hardee County Landfill e-log p Curve
TH-1, 23.5-25
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Sample 1.D.: Us-7 13-15" - _ before test
Sample Classification: Moisture, %: 48.8
Liquid Limit: 61 Void Ratio: 1.279
Plasticity Index: ' 39 Saturation, %: 100.0
Dry Density: 73.9 pcf Specific Gravity: 2.7
PROJECT: ' FILE NO:
Hardee Landfill 775-35140
DATE: _
6/10/03




APPENDIX III

MOISTURE-DENSITY (PROCTOR)
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Project: HARDEE COUNTY LANDFILL " FILE#3B2




APPENDIX IV

TRI-AXIAL STRENGTH TEST RESULTS



Triaxial R Test US-1 18.5'-20'
(Effective Stress) ASTM D-4767
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Triaxial R Test US-1 18.5'-20'
(Total Stress) ASTM D-4767
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Triaxial R Test US-4 23'-24'
(Effective Stress) ASTM D-4767
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Shear Stress (ksf)
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Shear Stress (ksf)

10.00
9.00
8.QO
7.00
6.00
5.00
4.00
3.00
2.00
1.00

0.00

Triaxial R Test US-5 13.5'-15'
(Effective Stress) ASTM D-4767
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Triaxial R Test US-5 13.5'-15'
(Total Stress) ASTM D-4767
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Triaxial R Test US-6 18'-20'
(Effective Stress) ASTM D-4767
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ATTACHMENT C

FLORIDA GEOLOGICAL SURVEY
SINKHOLE DATABASE



Florida Geo

Sinkhe

Survey
ex

Page 1

DATE LOCATION

Reference | Date Added | Date Revised | Month Day Year Time Longitude Latitude Location Qtr. Qtr. USGS Topographic

Number Oceur | Ocour Oceur | Occur | Degrees  Minutes  Seconds | Degrees  Minutes Seconds County Township Range - Section Section of Section Quadrangle
REF_NUM DATE_ADD DATE _REV _MONTH DAY YEAR TIME LONG DCLONG_MMLONG_SS LAT DD LAT MM LAT_SS co TWNSHP RANGE _ ECTIOI QTRSECT QTRSECT QUAD
06-001 1 1 60{999 81 49 3 2 34 23{HARDEE 338 25E 28 SwW WAUCHULA(CC37)
06-002 5 23 89(999 81 40 20 27 29 45|HARDEE 348 26E 25 NW SWEETWATER(DD38)
06-003 5 ‘23 89/999 81 40 20 27 29 45{HARDEE 348 26E 25 Nw SWEETWATER(DD38)
06-004 5 23 89(999 81 40 20 27 29 45|HARDEE 348 26E 25 NW SWEETWATER(DD38)
06-005 5 23 89999 81 40 20 27 29 45|HARDEE 348 26E 25 NW SWEETWATER(DD38)
06-006 5 23 89/999 81 40 20 27 29 45|HARDEE 34S 26E 25 NW SWEETWATER(DD38)
06-007 5 23 891999 81 40 20 27 29 45|HARDEE 34S 26E 25 NW SWEETWATER(DD38)
06-008 5 23 89999 81 40 20 27 29 45|HARDEE 348 26E 25 NW SWEETWATER(DD38)
06-009 5 23 89999 81 40 20 27 29 45|HARDEE 34S 26E 25 NW SWEETWATER(DD38)
06-010 5 23 891999 81 40 20 27 29 45|HARDEE 348 26E 25 NW SWEETWATER(DD38)
06-011 5 23 89999 81 40 20 27 29 45[HARDEE 34s 26E 25 NW SWEETWATER(DD38)
06-012 5 23 89999 81 40 20 27 29 45|HARDEE 348 26E 25 NwW SWEETWATER(DD38)
06-013 5 23 891999 81 40 20 27 29 45|HARDEE 348 26E 25 NwW SWEETWATER(DD38)
06-014 5 23 89999 81 40 20 27 29 45|HARDEE 348 26E 25 NwW SWEETWATER(DD38)
06-015 5 23 89[999 81 40 20 27 29 45/HARDEE 34S 26E 25 NwW SWEETWATER(DD38)
06-016 5 23 89{999 81 40 20 27 29 45|HARDEE 348 26E 25 NW SWEETWATER(DD38)

Source: FDEP Sinkhole Database as of 8/12/02

Page 1

SINKHOLED81202




ragc 1 vi i

SNR271-01 SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT 01-03-03
22:08:43 REGULATORY DATA BASE SYSTEM PAGE: 1

SINKHOLE INFORMATION REPORT

COUNTY: HARDEE OCCURRENCE
T/R/S  ADDRESS CITY DATE SITE #
332431 FORT GREEN RD WAUCHULA . 02/10/1997 335
332431 FORT GREEN ROAD WAUCHULA 06/30/1996 2072
332528 OLD BRADENTON RD & SMITH RD WAUCHULA 03/02/1989 319
342625 CLIFTON BRYAN RD/DEER RUN ESTATE ZOLFO SPRINGS ' ' 05/23/1989 320
342625 CLIFTON BRYAN RD/DEER RUN ESTATE ZOLFO SPRINGS 05/23/1989 322
342625 CLIFTON BRYAN RD/DEER RUN EST. ZOLFO SPRINGS 05/23/1989 324
342625 DEER RUN ESTATES ZOLFO SPRINGS 05/23/1989 325
342625 DEER RUN ESTATES ZOLFO SPRINGS : 05/23/1989 326
342625 CLIFTON BRYAN RD ZOLFO SPRINGS 05/23/1989 327"
342625 DEER RUN ESTATES/CLIFTON BRYAN  ZOLFO SPRINGS 05/23/1989 328
342625 DEER RUN ESTATES ZOLFO SPRINGS 05/23/1989 329
342625 DEER RUN ESTATES ZOLFO SPRINGS 05/23/1989 330
342625 DEER RUN ESTATES " ZOLFO SPRINGS 05/23/1989 331
342625 DEER RUN ESTATES ZOLFO SPRINGS 05/23/1989 332
342625 DEER RUN ESTATES ZOLFO SPRINGS ' 05/23/1989 334
352716 6126 SR 66 E . ZOLFO SPRINGS 04/12/2000 2130

http://www.swiwmd.state.fl.us/sinkdata/hardee.htm



COUNTYNAME
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE
HARDEE

http://www.swiwmd.state.fl.us/sinkdata/hardee.dat

S , ADDRESS
"FORT GREEN RD
"FORT GREEN ROAD

, 2431,
, 332431,
, 332528,
. 342625,
, 342625,
, 342625,
, 342625,
, 342625,
, 342625,
, 342625,
, 342625,
, 342625,
, 342625,
, 342625,
342625,
, 352716,

"OLD BRADENTON RD & SMITH RD

14

CITY

", "WAUCHUL
, "WAUCHULA
, "WAUCHULA

"CLIFTON BRYAN RD/DEER RUN ESTATE",
"CLIFTON BRYAN RD/DEER RUN ESTATE",

"CLIFTON BRYAN RD/DEER RUN EST.

"DEER. RUN ESTATES
"DEER RUN ESTATES

"CLIFTON BRYAN RD
ESTATES/CLIFTON BRYAN

"DEER
"DEER
"DEER
"DEER
"DEER
"DEER
"6126

RUN
RUN
RUN
RUN
RUN
RUN

ESTATES
ESTATES
ESTATES
ESTATES
ESTATES

SR 66 E

-

"ZOLFO
"ZOLFO
"ZOLFO
"ZOLFO

, "ZOLFO
, "ZOLFO

"ZOLFO
"ZOLFO
"ZOLFO
"ZOLFO
"ZOLFO
"ZOLFO
"ZOLFO

SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS

, LAT , LON ,LL S
", 27332900,81571900, UNKN
", 27332907,81571921,FIEL
",27342300,81490300, UNKN
",27294500,81402000, UNKN.
",27294500,81402000, UNKN
",27294500,81402000, UNKN
",27294500,81402000, UNKN
",27294500,81402000, UNKN
*,27294500,81402000, UNKN
",27294500,81402000, UNKN
",27294500,81402000, UNKN
",27294500,81402000, UNKN
",27294500,81402000, UNKN
",27294500,81402000, UNKN
",27294500,81402000, UNKN
",27270307,81391337,FIEL



NR271-0
2:08:43

/R/S

32431
32431
32528
42625

42625

42625
142625
142625
142625
142625
142625
342625
342625
342625
3142625
152716

1

COUNTY: HARDEE
ADDRESS

FORT GREEN RD
FORT GREEN ROAD

OLD BRADENTON RD & SMITH RD

SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
REGULATORY DATA BASE SYSTEM

SINKHOLE INFORMATION REPORT

CITY

WAUCHULA
WAUCHULA
WAUCHULA

CLIFTON BRYAN RD/DEER RUN ESTATE ZOLFO SPRINGS
CLIFTON BRYAN RD/DEER RUN ESTATE ZOLFO SPRINGS
CLIFTON BRYAN RD/DEER RUN EST. ZOLFO SPRINGS
DEER RUN ESTATES ZOLFO SPRINGS
DEER RUN ESTATES ZOLFO SPRINGS
CLIFTON BRYAN RD ZOLFO SPRINGS
DEER RUN ESTATES/CLIFTON BRYAN ZOLFO SPRINGS
DEER RUN ESTATES ZOLFO SPRINGS
DEER RUN ESTATES ZOLFO SPRINGS
DEER RUN ESTATES ZOLFO SPRINGS
DEER RUN ESTATES ZOLFO SPRINGS
DEER RUN ESTATES ZOLFO SPRINGS
6126 SR 66 E ZOLFO -SPRINGS

ittp://www.swfwmd.state.fl.us/sinkdata/hardee.htm

OCCURRENCE
DATE

02/10/1997
06/30/1996
03/02/1989

05/23/1989
05/23/1989

05/23/1989
05/23/1989
05/23/1989
05/23/1989
05/23/1989
05/23/1989
05/23/1989
05/23/1989

© 05/23/1989
-05/23/1989

04/12/2000

Page 1 of :

01-03-03

1

SITE #

335
2072
319
320
322
324
325
326
327
328
329

. 330

331
332
334

2130

3/11/200:




‘OUNTYNAME
‘ARDEE
:ARDEE
[(ARDEE
(AR’
[ARD L
|ARDEE
IARDEE
IARDEE
IARDEE
IARDEE
IARDEE
"1ARDEE
IARDEE
IARDEE
IARDEE
IARDEE

ittp://www.swfwmd.state.fl.us/sinkdata/hardee.dat

+ TRS ,ADDRESS
, 332431, "FORT GREEN RD
, 332431, "FORT GREEN ROAD

; 332528, "OLD BRADENTON RD & SMITH RD

, 342625, "DEER RUN ESTATES
, 342625, "DEER RUN ESTATES

, 342625, "CLIFTON BRYAN RD
ESTATES/CLIFTON BRYAN

342625, "DEER
, 342625, "DEER
, 342625, "DEER
, 342625, "DEER
» 342625, "DEER
, 342625, "DEER
,352716,"6126

RUN
RUN
RUN
RUN
RUN
RUN

ESTATES
ESTATES
ESTATES
ESTATES
ESTATES

SR 66 E

,CITY

", "WAUCHULA
", "WAUCHULA
", "WAUCHULA
, 342625, "CLIFTON BRYAN RD/DEER RUN ESTATE", "ZOLFO

.,342625,"CLIFTON BRYAN RD/DEER RUN ESTATE", "ZOLFO
, 342625, "CLIFTON BRYAN RD/DEER RUN EST.

", "ZOLFO
", "ZOLFO
", "ZOLFO
", "ZOLFO
", "ZOLFO

", "ZOLFO

", "ZOLFO
", "ZOLFO
", "ZOLFO
", "ZOLFO
", "ZOLFO

~

~

SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS

Page 1 of .

, LAT ; LON
",27332900, 815"
",27332907,815%
",27342300,814¢
",27294500,814C
",27294500, 814(
",27294500,814(
",27294500,814C(
",27294500,814C
",27294500,814(
",27294500,814(
",27294500,814C
",27294500,814C
",27294500,814(
",27294500,814C
",27294500,814¢(
",27270307,813¢

3/11/200:



ATTACHMENT D

SEISMIC IMPACT ZONES




. Q
o
Principal Islands of
Hawalii
AN 1290 m'n )

Explanation

~5=Contour - Burivontal acecleratun expressed \1
ara percent ul gravity.

Albers Equal Area Projection
SCALE b 7o)

, Ca)irvowo

Figure 2-6. Seismic Impact Zones | |
(Areas with a 10% or greater probability that the maximum horizontal acceleration will exceed -10g in 250 years)

SO/V"—C’-E-"' USEPA  Solid t/asre Drssposal FAes /s Carrenin  Tecd nwiamun/ Nov 95 EPAST0-R-73-017
Arrp e /) “ens EPA. Gov/ EPA OSWER) o= Huy/ m wyc/oz_/énuﬁ,é'///rgcgm,qy




ATTACHMENT E

AVERAGE AND HIGH GROUNDWATER ELEVATIONS
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GW Elevations (ft NGVD)

Hardee County Landfill

Average Groundwater Elevations
Across the Site

Jun-97 Dec-97 Jun-98 Dec-98 Jun-99 Dec-99 \ Jun-00 Dec-00 Jun-01 Dec-01 Jun-02 Dec-02 Jun-03 Dec-03 Average
—e—MW-1 8192 8377 8197 8227 7997 8217 7827 8177 8167 8117 7997 8412 8372 8127 81.72
= MW-2 7891 8189 8026 7866 7686 7876 7556 7756 77.06 78.16 76.36 8246 8026 78.16 78.64
. MW-4 7976 8286 8021 8016 7771 7996 7656 7866 77.86 79.96 77.56 83.06 81.36 79.66 79.67
< MW-5 79.26 8291 8121 8001 77.71 7976 7646 77.96 7656 7951 7746 8156 7981 7941 79.26

_%—MW-6 7884 8324 7904 7874 7559 | 7454 7554 7464 77.44 7454 83.44 | 7778
—e—Mw-7 7861 8266 7891 7811 7586 7436 7551 7441 7591 7491 8326 ‘ 7750
——MW-8 N o 7618 7758 7558 8028 7638 8318 7839 79.28 78.36
—— MW-9 | v i 7551 | 7691 | 7531 7831 7621 | 8311 | 77.11 | 78.41 | 77.61
— p.3 7965 8075 8005 77.45 ' 7783 7798 8075 757 807 7845 7915 7895
P.4 | 7989 | 8039 7994 7644 7764 7539 765 | 7874 7244 8039 7444 7864 7757
 Ps :779.775’i 7 ‘_81;15 808 77.05 77.95 7665 76.85 7445 8055 7875 78.40
—a—P-11 | 7926 | 7961 7926 7601 7586 7636 7606 7776 7296 7806 7806 77.86 77.26

Time



Hardee County Landfill
Groundwater Elevation in Expansion Area

GW Elevation (ft NGVD)

Jun-97  Dec-97 Jun-98 Dec-98 Jun-99 Dec-99 Jun-00 ' Dec-00 Jun-01 Dec-01 Jun-02 Dec-02 Jun-03 Dec-03 Average ¢z ,41.m
——MW-1  81.92 83.77 81.97 8227 79.97 82.17 78.27 81.77 81.67 81.17 | 79.97 84.12 83.72 81.27 81.72

—m-Mw-5 7926 8291 81.21 8001 7771 7976 7646 77.96 7656 7951 77.46 81.56  79.81  79.41 7926 §7.(5

MW-8 ' | | 76.18  77.58 7558 80.28 76.38 8318 7839 7928 7836 ¢, 70
o MW-9 ‘ ’ 7551 7691 7531 7831 7621 8311 7711 7841 7761 79.00
—%—P-3 79.65 80.75  80.05 77.45 | 7783 | 7798 8075 | 757 | 807 | 7845 7915 7895 Gl &
—e—pP4 7989 80.39 79.94 7644 7764 7539 765 7874 7244 8039 7444 7864 77.57 99 70
P 7975 | 81,15 | 808 77.06 . 77.95 | 7665 | 76,85 | 74.45  80.55 7875 7840 (.S

Time




Hardee County Landfill
In Proposed Low Area of

Expansion
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Time
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Environmental Consultants 3012 U.S. Highway 301 North 813 621-0080

Suite 700 FAX 813 623-6757
Tampa, FL 33619-2242 '

October 15, 2003
File No. 09199033.09

INTEROFFICE MEMORANDUM .

TO: Joseph O’Neill, P.E.

FROM: /;b Kim Byer

THRU: Robert L. Westly, P.G.

SUBJECT: Hardee County Landfill .Mean High Water Level Determination

- On September 12, 2003 SCS staff evaluated five test pits in order to determine the mean high
water table in the vicinity of the stormwater management area (SWMA) at the Hardee County
Landfill (site). The mean high water table was determined using techniques outlined in the
document Methods for Identifying Soils and Determining Seasonal High Ground Water Table
(SHGWT) Elevations prepared by the Southwest Florida Water Management District
(SWFWMD). These methods consisted of excavating five test pits in close proximity to the
SWMA then observing and marking soil staining or mottling in the pits. The staining of the
soils at each pit consisted of black to gray mottling ranging in depths from 2.5 to 4 feet below
land surface. The soil-stained areas in each pit were marked by SCS and later surveyed by
Hardee County. The locations of the test pits and the elevations of the field determined mean
high water tables are shown on the attached figure. '

The soil staining observed at test pits number one and five were utilized to determine the
mean high water level at the site because the other pits appeared to be influenced by nearby

water bodies. The soil staining at test pits one and five indicate the mean high water table at
the site is 78.53 feet NGVD.

Offices Nationwide ' a
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Table 4-1 Groundwater Elevations for the Piezometers and Groundwater Monitoring Wells located at
the Hardee County Landfill

June 1999 through December 2002
6111999 12611999 &/8/2000 12/6/2000 /612001 12/10/2001 6/10/2002 12/1672002
Location Top of Casing Elevation (NGVD) GW Elevation (NGVD) GW Etevation (NGVD) GW Elevation (NGVD) GW Elevation (NGVD) __GW Elevation (NGVD) __ GW Etevation (NGVD) _ GW Elevation NGVD) _GW Elevation (NGVD
MW-1 87.97 1997 8217 78.27* 81.77 81.67 81.17 79.97 84.12°¢
MW-2 85.86 76.86 78.76 75.56* 71.56 77.06 78.16 76.36 82.46°¢
Mw-4 87.16 nn 79.96 76.56* 78.66 77.86 79.96 71.56 81.06**
MW-3 88.76 nn 19.76 76.46* .96 76.56 79.58 71.46 81.56%*
MW-6 87.94 ° 75.59 ND 74.54 75.54 74.64 7744 74.54° - 83.44%¢
MW.7 87.51 75.86 ND 74.36* 75.51 74.41 7591 7491 83.26**
MW-E 88.98 ND ND 76.18 71.58 s 75.58* 80.28 76.38 N 83.18**
MWS9 88.7% ND ND 75.51 76.91 75.31* 78.31 76.21 83.11°%*
| S 91.27 79.92 80.87 £0.02 80.47 80.27 81.37** 77.47* 78.57
p2 L 90.66 71.56 79.46 76.56 71.61 76.46 79.76** 74.1° 78.46
p3 89.23 7745 ND ND 71.83 77.98 80.75 75.70% 80.70**
P-4 ) 88.34 76.44 71.64 75.39 76.5 Dry 78.74 72.44* 80.39**
P-5 89.25 71.08 7195 76.65 76.85 Dry OBSTRUCTED 74.45° 80.55**
P9 4. 87.06 76.56 78.86 s 76.66 75.66 78.56 ND ND
p-10 & 88.56 Dry 80.06°° ND 71.46 Dry 79.16 74.06* 76.96
P-11 87.16 76.01 ND 75.86 76.36 76.06 T1.76 72.96* 78.06%*
P15 2. L 89.21 ND ND ND 75.81 74.56 ND 71.26* 78.41%*
p-16 & 88.83 ND ND 72.65 76.33 Dry 75.55 70.33* 79.69**
Notes:
1. ND = No Data Reported
2. NGVD = National Geodetic Vertical Datum.
3. TOC =top of casing.
4. * = Minimum groundwater level for the reporting period
5. ** = Maximum groundwater level for the reporting period
6. GW= Groundwater
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Water Level Elevation Data
(Feet Above Mean Sea Level)

Collection Date
Monitor Well 10-Jun-97 | 08-Dec-97 | 01-Jun-98 | 08-Dec-98
MW-1 8192 - | 8377 . 81.97 82.27
MW-2 78.91 81.89 - 80.26 78.66
MW-3 79.45 84.25 81.45 80.45
MW-4 79.76 82.86 80.21 80.16
MW-5 79.26 82.91 81.21 80.01
MW-6 78.84 83.24 - 79.04 78.74
MW-7 78.61 82.66 78.91 78.11
P-1 80.37 ~ NA” 88.97 80.77
P-2 79.21 NA* NA* 79.86
P-3 79.65 NA* 80.75 80.05
P-4 79.89 NA* 80.39 79.94
P-5 79.75 NA* 81.15 80.80
P-6 78.69 - NA* 78.54 79.69
P-7 77.59 NA* 76.14 75.44
P-8 77.89 NA* 76.94 76.04
P-9 78.41 NA* 79.51 78.26
P-10 78.96 ‘NA* - 79.86 79.36
P-11 79.26 NA* 79.61 79.26
P-12 79.41 NA* . 80.21 79.41 ~f 7768 Avg
P-13 78.65 NA* 79.10 78.30 i78, 68 Avg
P-14 78.25 NA* 77.70 77.35 77,79 Avg

NA = Not Available

§u46€ s 6/5,\,,‘/,9/ 640(/»9"’47%4 —/?114/\//&4/ /24/2047 /Jwvﬁ?- be?gj
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Joe O'Neill

Page 1 ot 1

From: Teresa Carver [teresa.carver@hardeecounty.net]

S
To:

Monday, February 16, 2004 11:05 AM
joneill@scsengineers.com

Subject: ground water ele

June 2003

- MW-1
MW-2
MW-4

) 1 )
N —

VUV TUVUUTUVTTUOVTOUTD
_L_a._s_;(b,p.w

0
1
5
6

83.72
80.26
81.36
79.81
78.39
77.11

80.67
76.76
78.45
74.44
77.36
77.86
78.06
76.51
75.73

December 2003

M

MW-c
MW-4
MW-5
MW-8
MW-9

81.27
78.16
79.66
79.41
79.28
78.41

For some reason | do not have Piezometers for December.
We will try to find out why and get back with you.

Rainfall

Aug 12.28

Sept 3.95

Oct. 1.27

Nov. .76

Dec. 2.61

Sorry no January yet.

2/16/2004



Page 1 of 1
Joe O'Neill

From: Teresa Carver [teresa.carver@hardeecounty.net]
Sent: Monday, February 16, 2004 11:09 AM

To: joneill@scsengineers.com

Subject: piezometer

Sorry | was looking in the wrong place

80.87
79.26
79.15
78.64
78.75
78.41
77.86
77.41
76.43

000V D
AdbroL

TWTUTUVTOVTU
—L_L-I-L_Lm

[ NS R

2/16/2004



HARDEE COUNTY LANDFILL
HARDEE COUNTY, FLORIDA

MONTHLY RAINFALL DATA 1990-2003

: Rainfall Rainfall Rainfall Rainfall Rainfall Rainfall
Month {inch) Month {inch Month (inch Month (inch) Month (inch Month (inch)
Jan-90 0.14 Jan-91 2.59 Jan-92 0.3 Jan-93 5.93 Jan-94 3.2 Jan-95 no data
Feb-90 4.96 Feb-91 1.31 Feb-92 5.21 Feb-93 2.15 Feb-94 1.58 Feb-95 no data
Mar-90 0.68 Mar-91 4.35 Mar-92 2.07 Mar-93 5.52 Mar-94 3.34 Mar-95 no data
Apr-90 2.71 Apr-91 4.18 Apr-92 6.44 Apr-93 4.34 Apr-94 1.45 Apr-95 6.6
May-90 2.056 May-91 4.05 May-92 1.61 May-93 2.42 May-94 2.71 May-95 0.65
Jun-90 5.34 Jun-91 12.94 Jun-92 12.75 Jun-93 7.62 Jun-94 13.04 Jun-85 8.56
Jul-90 10.76 Jul-91 10.26 Jul-82 2.91 Jul-93 7.47 Jul-94 7.29 Jul-95 11.41
Aug-90 10.8 Aug-91 7.37 Aug-92 12.76 Aug-93 6.24 Aug-94 7.44 Aug-95 9.99
Sep-90 5.65 Sep-91 2.21 Sep-92 4.95 Sep-93 5.23 Sep-94 no data Sep-95 5.58
QOct-90 1.43 Oct-91 3.47 Qct-92 2.95 QOct-93 5.16 Oct-94 no data Oct-95 8.64
Nov-90 0.45 Nov-91 0.12 Nov-92 1.55 Nov-93 0.72 Nov-94 no data Nov-95 1.45
Dec-90 1.03 Dec-91 0.28 Dec-92 0.69 Dec-93 1.27 Dec-94 no data Dec-95 0.33
1990 Totai:| 46.00 1991 Total:} 53.12 1992 Total:] 54.19 1993 Total:{ 54.07 1994 Total: 40.05 1995 Total:] 563.21
Rainfall Rainfall Rainfalt Rainfall Rainfall Rainfall
Month (inch) Month {inch) Month (inch Month {inch) Month {inch Month {inch)
Jan-96 2.67 Jan-97 0.44 L Jan-98 6.09 . Jan-99 3.73 Jan-00 0 Jan-01 0
Feb-96 1.38 Feb-97 0.3 ' Feb-98 8.82 v Feb-99 0.8 \ |_Feb-00 0 8 Feb-01 0
Mar-96 3.79 Mar-97 2.6 g\q Mar-98 12.14 95\ Mar-99 0.87 Mar-00 085 |, u'g, Mar-01 6.98 "
Apr-96 0.76 Apr-97 595 A\ Apr-98 253 | A Apr-99 2.65 \\-\"b ApT-00 1.4 ) Apr-01 0o Jih 5\
May-96 4.25 May-97 2.85 May-98 357 [i° May-99 247 |\\© May-00 0 May-01 5.37
Jun-96 4.24 Jun-97 7.42 Jun-98 1.69 Jun-99 4.08 - Jun-00 3.18 Jun-01 9.16
Jul-96 3.71 Jul-97 12.26 Jul-98 6.78 Jul-99 2.9 Jul-00 5.8 Jul-01 13.31
Aug-96 8.56 Aug-97 8.66 B Aug-98 7.58 \ Aug-99 7.26 Aug-00 5.62 v Aug-01 6.15 1
Sep-96 7.83 Sep-97 5.38 \ [ Sep-98 | 10.19 Y | Sep-99 5.5 M Sep-00 10.47 Sep-01 7.03 9,
Oct-96 3.49 Oct-97 3.24 "' Oct-98 1.76 A\ [octe9 561 “x| Oct-00 0 )4.\3 Oct-01 oer 117
Nov-96 | 0.74 Nov-97 | 10.38 \\\Q Nov-98 | 3.4 Y [Nov-g9 2 b4 M Nov-00 079 |” Nov-01 0.8
Dec-96 2.51 Dec-97 6.29 Dec-98 1.56 Dec-99 2.4 [~ Dec-00 1.45 Dec-01 0
1996 Total:] 43.93 1997 Total:] 65.77 1998 Total:| 66.05 1999 Totak| 40.27 2000 Total: 29.56 2001 Total:| 49.47
AVERAGE MONTHLY RAINFALL DISTRIBUTION
Rainfall Rainfall Rainfall
Month (inch) Month (inch Month {inch
Jan-02 2.02 Jan-03 1.28 Jan 2.18
Feb-02 6.03 N Feb-03 2.05 [} Feb 2.66
Mar-02 0 Mar-03 | 202 1% L Mar 3.48
"~ Apr-02 428 g W [ Apr03 3.45 Apr 3.34
May-02 177 |1 [ May-03 5.07 May 2.77
Jun-02 9.02 Jun-03 11.9 Jun 7.92
Jul-02 7.17 Jul-03 4.4 Jul 7.60
Aug-02 7.24 A Aug-03 12.28 (\ Aug 8.43
Sep-02 3.46 Sep-03 3.95 ¢ "y Sep 5.96
Oct02_| 487 |19 ot [ocros | 127 |} Oct 3.27
Nov-02 846 |/ Nov-03 0.76 Nov 2.43
Dec-02 7.89 Dec-03 261 | . Dec 2.18
2002 Total:] 62.21 2003 Total:} 51.04 Average: 52.22
Source: NOAA Weather Station - Wachula Note: Monthly averages do not include months with “No Data’ Reported.

Coop ID # 089401

1:/proj_ecllhardee/09199033.09/ca|cslrainfalldata.xls
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SETTLEMENT CALCULATION PROCEDURES
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Estimated Soil Properties
Hardee County Landfill

SPT N values 10 of (approx)

Soil Type SM/SC Silty sands and clayey sands
Dr (target) 0.3 Target Relative Density
Density min (dry) 87 pcf

Density max (dry) 127 pcf

Density initial (dry) 96 pcf

Dr computed 0.30 Computed Relative Density
Void Ratio max 0.9
Void Ratio min 0.3
Void Ratio init 0.72
Dr computed 0.30 Computed Relative Density

Degree of Saturation 1 Pore space fully sat. @ Relative Density
Specific Gravity soil 26

Density (sat) 120.4 pcf (saturated)

(assumes pore space filled with water)

SPT N values of 20 (approx)
. Soil Type SM/SC Silty sands and clayey sands

Dr (target) 0.45 Target Relative Density

%] Density min (dry) 87 pcef
| Density max (dry) 127 pef
1 Density initial (dry) 101.5 pcf

| Dr computed 0.45 Computed Relative Density
1Void Ratio max 0.8
.| Void Ratio min 0.3

Void Ratio init 0.63

v Dr computed 0.45 Computed Relative Density

Degree of Saturation 1 Pore space fully sat. @ Relative Density
Specific Gravity soil 26

Density (sat) 123.7 pcf (saturated)

assumes pore space filled with water)

SPT N values 30 of (approx)

#1SPT N values 40 to greater than 50 of (approx)

Soil Type SM/SC Silty sands and clayey sands
Dr (target) 0.6 Target Relative Density
Density min (dry) 87 pcf

Density max (dry) 127 pcf

Density initial (dry) 107.4 pcf

Dr computed 0.60 Computed Relative Density
Void Ratio max 0.9
Void Ratio min 0.3
Void Ratio init 0.54
Dr computed 0.60 Computed Relative Density

Degree of Saturation 1 Pore space fully sat. @ Relative Density
Specific Gravity soil 26

Density (sat) 127.2 pcf (saturated)

(assumes pore space filled with water)

SM/SC Silty sands and clayey sands

Dr (target) 0.95 Target Relative Density
Density min (dry) 87 pcf
Density max (dry) 127 pcf
Density initial (dry) 124 pcf

0.95 Computed Relative Density

:| Void Ratio max ' 0.9
Void Ratio min 0.3
0.33

0.95 Computed Relative Density

Degree of Saturation 1 Pore space fully sat. @ Relative Density
Specific Gravity soil 26

Density (sat) 137.5 pcf (saturated)

(assumes pore space filled with water)

f:lprojects/hardee109199033.0élgeolsoilprop.xls
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Table 13.2 Approximate Correlation of ‘g‘/’\ £< ¢ 8 Das

Standard Penetration Number and /i

Consistency of Clay Prine, o /{f P) / Croteel,

, y ;
Unconfined {NS t v &-Cot ’\'5 ﬁ S
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penetration strength, q.
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2
=
]
i
iﬁ&«'
§i:
%,
&
i

4
£
B
o
o
5
b
£
u

RPN

AR

P e T VAR T A A A R TR

A S

e g

7 N

A

0 0
Very soft
2 0.25
Soft
4 05 B/ow Count K
Medium stiff
8 1 -_ .
' Stiff _ = *hl\/‘iés
16 2

Very stiff ( a /”6'75 )
32 4 -
>32 Hard >4

Note: 1 ton/ft? = 95.76 kN/m?

overburden pressure (and hence higher lateral confining pressure) at depth hy
will contribute to a higher value of the standard penetration number. This fact
has clearly been demonstrated by Gibbs and Holtz (1957). The results of their
findings are shown in Figure 13.10. As an example, one can see that at D, =
80%, the standard penetration number is about 12 with o’ = 0 Ib/ft2. It
increases to about 50 with o’ = 40 1b/in2? (276 kN/ m?). For that reason, it is
necessary to convert the standard penetration numbers obtained at various
depths to reflect a constant effective overburden pressure. Peck, Hanson, and
Thornburn (1974) proposed the following empirical correlation for converting
the field standard penetration number to an effective overburden pressure of
o' = 1 ton/ft2 (95.6 kN/m?).

N' = CyNg = 0.7TNF log(%g> (for o' > 0.25 ton/ft2) (13.6)
where ‘

N' = corrected standard penetration number

Ny = field standard penetration number

Cy = correction factor

The unit of ¢ is in ton/ft%.
In SI units, the preceding equation can be expressed as

N’ = 0.77N; 1og(0—012—(§’57> (for o' > 23.9 kN/m?) (13.7)

The unit of o' in Eq. (13.7) is in kN/m?.

| SR
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Penetration Number, Angle of Friction,
and Relative Density of Sand

Corrected 7 e 5 \/5 511‘7
standard Relative - Angle of il N

o

penetration  density, D, friction, ¢

number, N (%) (degrees) 6 / W

0-5 0-5 26-30 l A 7!

5-10 5-30 28-35 4 S
10-30 30-60 35-42 D
30-50 60-95 38-46 G AN

The standard penetration number is a very useful guideline in soil ex-
ploration and assessment of subsoil conditions, provided that the results are *
interpreted correctly. Note that all equations and correlations relating to the .
standard penetration numbers are approximate. Since soil is not homogeneous,
a wide variation in the N-value may be obtained in the field. In soil deposits

N'INg
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Figure 4341 Variation of N'/Ny with vertical effective stress, o' (after
Peck, Hanson, and Thornburn, 1974)
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30 PART II THE NATURE OF SOIL

4 K4

| Submerged (buoyant): €ffecrive
_G—1-el -39
1+e Yo

Yo =Vt — Yu

Submerged (saturated soil):
> : G-1
‘yb=?t_?'w=l+e7w

Specific gravity is the unit weight divided by the unit

L1 weight of water. Values of specific gravity of solids G
Volumes Weights :

o ® for a selected group of minerals® are given in Table 3.1.
(a)
Fig. 3.1 Relationships among soil phases. (a) Element of Table 3.1 Specific Gravities of Minerals
natural soil. (b) Element separated into phases.
Volume - _ Quartz 2.65
Porosity: K-Feldspars 2.54-2.57
v, Na—Ca-Feldspars 2.62-2.76
_ n=vx /00 F 2 Calcite 2.72
Void ratio: Dolomite ) 2.85
v, Muscovite 2.7-3.1
a7 Biotite ' 2.8-3.2
Degree of saturation.:.- . Chlorite 2.6-2.9
Ve Pyrophyllite 2.84
§ = v, X100 = 2 : Serpentine ' 2.2-2.7
e n ) Kaolinite . 2.61°
"=1Fe' ¢ T1_-n © 264 £ 0.02
Weight Halloysite (2 H,0) 2,55,
Water content: Illite 2.84*
Ww = 7 2.60-2.86
W=, X197 Lo Montmorillonite 2,742
Specific Gravity : _ ( 2.75-2.78
‘Mass: Attapulgite - 2:30
Gp =22
" v # Calculated from crystal structure.
Water: : : -
G, = Yw The expression, Gw = Se is useful to check computa-
) e tions of the various relationships.
Solids: T The student in soil mechanics must understand the
7 =" ' meanings of the relationships in Fig. 3.1, convince him-
/ o % self once and for all that they are correct, and add these
%o'= Unit weight of water at 4°C ~ Vi terms to his active vocabulary. These relationships are
Note that Gw = Se (e = < v TN basic to most computations in. soil mechanics and thus
Unit Weight llfs f,,w wsw | \_VYw arean essential part of soil mechanics.
Total: . CTW:TO"E:“ﬁ'\_\AE—__\T . N
W G+ Se 1+w T, s Typical Valu;es of Phase Relationships for
O 2 T TRy G Granular Soils _ _
Solids: Figure 3.2 shows two of the many possible ways that
v, = v, a system of equal-sized spheres can be packed. The dense
¢ f packings represent the densest possible state for such a
Water: system. Looser systems than the simple cubic packing
- Wy ' can be obtained by carefully constructing arches within
w : the packing, but the simple cubic packing is the loosest of
Dry _ the stable arrangements. The void ratio and porosity of
Ve = W, - G Gyy 14

V 1+e Yo = 1+wGlS 1+w 3 Chapter 4 discusses the common soil minerals.
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Fig. 3.2 Arrangements of uniform spheres. (a) Plan and
elevation view: simple cubic packing. (b) Plan view: dense

-packing. Solid circles, first layer; dashed circles, second

layer; o, location of sphere centers in third layer: face-
centered cubic array; x, location of sphere centers in third

layer: close-packed hexagonal array. (From Deresiewicz,
1958.) :

these simple packings can be computed from the geom-
etry of the packings, and the results are given in Table 3.2.

This table also gives densities for some typical granular
soils in both the “dense” and “loose” states. A variety of
tests have been proposed to measure the maximum and

Table 3.2 Maximum and Minimum Densities for
Granular Soils

Dry Unit
Yoid Ratio  Porosity (%) Weight (pcf)
Description €max  ®min  "max "min Ydmin Ydmax
Uniform spheres 092 035 476 260 -— —
Standard Ottawa )
sand 080 050 44 33 92 110
" Clean uniform
sand 1.0 040 50 29 83 118
Uniform inorganic '
silt 1.1 040 52 29 80 118
Silty sand J05 " 030 47 23 87 lZu
Fine to coarse
sand 0.95 020 49 17 85 138
Micaceous sand 1.2 040 55 29 76 120
Silty sand and
gravel 0.85 014 46 12 89 146

. B. K. Hough, Basic Soils Engineering. Copyright © 1957, The

Ronald Press Company, New. York.

minimum void ratios (Kolbuszewski, 1948). The test to
determine the maximum density usually involves some
form of vibration. The test to determine minimum
density usually involves pouring oven-dried soil into a
container. Unfortunately, the details of these tests have

Ch. 3 Description of an Assemblage of Particles 31

not been entirely standardized, and values of the maxi-
mum density and minimum density for a given granular
soil depend on the procedure used to determine them.
By using special measures, one can obtain densities
greater than the so-called maximum density. Densities
considerably less than the so-called minimum density can
be obtained, especially with very fine sands and silts, by
slowly sedimenting the soil into water or by fluffing the
soil with just a little moisture present.

The smaller the range of particle sizes present (i.e., the
more nearly uniform the soil), the smaller the particlés,
and the more angular the particles, the smaller the
minimum density (i.e., the greater the opportunity for
building a loose arrangement of particles). The greater
the range of particle sizes present, the greater the maxi-
mum density (i.e., the voids among the larger particles
can be filled with smaller particles).

A useful way to characterize the density of a natural -

granular soil is with relative density -D,, defined as

€max

¢ x 100%

€max — ®min

D, =

= Yd max Ya — Yamin

G.1)

X
Ya Yamax — Ydmin

x 1009
_where

enin = void ratio of soil in densest condition
e, = void ratio of soil in loosest condition
e = in-place void ratio
Yamex = dry unit weight of soil in densest condition
Yamin = dry unit weight of soil in loosest condition
y4 = in-place dry unit weight

Table 3.3 characterizes the density of granular soils on
the basis of relative density.

Table 3.3 Density Description

Relative Density (%) Deécriptive Term

0-15 Very loose
15-35 Loose M 01sTVAE
35-65 Medium o
65-85 Dense A,
85-100 Very dense W= M, )

Values of water content for natural granular soils vary

J

from less than 0.1 for air-dry sands to more than 40%,

for saturated, logse sand.

Typical Values of Phase Relationships for
Cohesive Soils

The range of values of phase relationships for cohesive

soils is much larger than for granular soils. Saturated
sodium montmorillonite at low confining pressure can
exist at a void ratio of more than 25; saturated clays

HA
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(.iltl.ons,. the slope of the rccompression diagram gives a more realistic
n?dlf;ahon of the enmpressibility of the formation than the slope of the
virgin curve. One would then represent in the diagram the anticipated
load mc.rement, Ap and establish the prospective change in void ratio
as the difference between the values of e, and e,. For these conditions
the change in thickness of a compressible soil layer wonld he nnlcnlafnd’
hy substitution of these values in . (5-4). )

5-14. LIMITATIONS OF COMPRESSION TESTING

I.n order to evaluate the compression index of;soil in the manner de-
scribed above, suitable specimens must be obtained or prepared an’d
one or mere laboratory compression tests must be conducted. In most
cases, t.mdrst,nrbcd specimens are considered necessary. Recause of the
hml_tat]ons .of present-day sampling equipment, however, esperially the
eqmpment', in the hands of mnst contract drillers, it is for all practical
purposes impossible to ohtain undisturbed samples except in stone-free
c.lay and silt formations. Testing equipment is at present also similarly
limited to use with these particular soil types. Thus there remains the
prohle.m of establishing the compression index or snme similar parameter
for mixed soils containing significant amounts of gravel or stone frag-
ments as well as clay or silt, and for cohesionless formations in general.
There has been some tendency in the past to dismiss this problem with
tbe'assertion that the last-mentioned soil types are relatively incompres-
gible. While this is true in certain cases (as with hardpan or dense
sand and gravel formations), there are many orcasions when the problem
cannot be thus dismissed. The fact is that all particulate materials
are cor.npressible to some degree. Some fine-grained cohesionless #nil
forma.tlons, especially those containing significant amounts of mira or
organic matter, for example, are considerably more compressible than
certain clays while many others are at, least equally compressible. Fur-
L}.Iermore, with unusual combinations of loading and settlement limita-
tions,'? the compressibility of even the most compact sand and gravel
formation or compacted fill may hecome a matter of practical
importance.

Perhaps the most important consideration, however, is that what is
known as the allowable bearing capacity of soil formations for support
of‘ spread foundations is directly related to soil compressibility. Evalu-
atu?n of bearing capacity, which is an essential preliminary step in the
design of spread foundations (footings in particular), cannot be accom-

“See Jour. Soil Mech. & Fdns. Div, ASCE, Apri iscussion b
g och. . " . April 1960, discussion b Lev
‘Z,it;!:: "of paper by B. K. Hough, “Compressibility as the Basis for Soil B);nrinz

5.151 COMPRESSIBILITY -

plished except by the most empirical procedures, unless the com-
pressibility of the bearing materials is known at least apprnximaf.nly;

this is true whether the soil happens to be stoney or stone-free.
An alternative to usc of data from conventional compression tests

for evaluating the compression index is therefore an evident necessity
Even with stone-free, cohesive materials, some alterna-
tive is often desirable since there are many OCCAasiOns when preliminary
settlement, estimates or bearing capacity evaluations must be made be-
fore laboratory testing programs can he completed or even initiated.
The fnllawing srelinn Aeals with ane such altarnative,

in many cases.

Compression Index as @ Function of Initiol Density

5-15. SUPPORTING EVIDENCE AND DEVELOPMENT OF RELATIONSHIP

s and typical C. valurs for specimens of

] are presented in Fig. 5-11. Some of the
Examination

Virgin compression curve
many difierent types of soi
sprcimens  were undisturbed (U); some remolded (R).
of the converging pattern of these curves clearly indicates that, in 2
general way, compressibility varies with initial void ratio; the looser
the specimen initially, the more compressible it, is over any given lnad-
ing range, and vice versa. -

The nature of the relationship between the compression index, Ce,
and no-load void ratio, e, for certain types of material can be estab-
lished by conducting tests on remolded specimens prepared at densities
which vary over a significant range. It is then possible to plot C. 88
a function of e, In Fig. 5-12, eurves plotted on this basis for remolded .
specimens of four different types of sand are presented. For each indi-
vidual type and within the range of - densities .characteristic of the type,
the relationship appears to be approximately linear. When this is’
trie, the relationship may be expressed by the equation

Ca = fl(eo - b)

In Eq. (5-7), the terms C. and e, are the dependent variables, the
terms a and b constants for a particular goil type. From presently
available information it appears that the term a, which represents the
slope of a given diagram, is dependent. chiefly on particle shape, size,
and gradation. The term b, the value of the intercept on the X -axis,
is apparently a close approximation of the minimum void ratio of the
material. Values of @ and b for the sand specimens represented in Fig.
5-12 are given in the figure and valies for other materials are given

(5-7).

in a later section.
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values 0.285 and 0.270, respectively; a curve plotted on this bhasis is
included in Fig. 5-12 for comparative purposes.

Values of the constants a and b of Eq. (5-7) obtained from tests
on lahoratory prepared specimens of many differant soil types, including
those deserihed above, are sunmmarized in Table 5-1. The values given

TABLE 5-1
Values of the Constants of Equation [5-7) for Typical Materials

Vahie of Constant
: Prany

Type nf Sail

WIniform cohesinnlnes material (C, S 2)
Clean gravel
Conarse sand
= Medium sand

B Fine sand
Inorganic silt

. D000 0

Well-graded, cohesionless soil

ff/én —> Silty sand and gravel 0
Clean, coarse to fine sand 0.
sl\ Coarse to fine silty sand 0.
S .. Sendysilt (norganic) 0
Inorganie, enhesive soil [\

o —w= Silt, some clay; silty clay; nlay n_2¢

Organic, fine-grained soil
Organic silt, little clay 0.

- A

* The value of the constant b should be taken ag e.in when-
ever the latter is known or can conveniently be determined.
Otherwise, ure tabulated values as a rough approximation,

for materials such as sand and gravel, which are too coarse for testing
in consolidometers of conventional size, represent. assnumptions based on
stndy of available scttlement records.

5-16. GENERALIZATIONS AS TO COMPRESSIBILITY

Before describing procedures for utilizing Eq. (5-7) for evaluation
of the compression index in practical applications, it may be instructive
to consider certain general aspects of compressibility which are evident
from the discussion which has thus far been presented. These generali-
ties may be stated in the following manner.

At a given void ratio, a (confined) uniform material is less compressi-
ble than one which is well graded.

Cr idering (confined) uniform materials at a given void ratio, thr
fine s particle size, the more eompressible is the material,

§-171 COMPRESSIBILITY - 135

Soils in general with bulky, angular, or rounded particles are less
compressible than those with flat particles.

Clays with needle-shaped particles, such as attapulgite (and to a lesser
degree, halloysite), are lrss compressible than those with plate-shaped
particles, montmarillonite (plate-shaped particles plns expanding lattice)
in particular. : :

‘Materials of any given type which include significant amounts of
mica and/or organic matter are more (sometimes ennsiderabhly more)
compressible than those of the ramn type which do not.

As an overall genrralization, the greater ite void ratio prior to loading,
the greater is the compressihility of any given sail type; and vire

vorsa'® L

5-17. INITIAL DENSITY OF SOIL FORMATIONS

It is evident that information on the original, ‘“no-load” void ratio
of & formation must be available if the C,, ¢, relationship is to be used
directly for estimating soil compressibility. A rather general impres-
sion apparently exists to the effect that sedimentary formations, at
least, are laid down initially in a condition approximating their maxi-
mum void ratio. Skempton's work suggests that this is true in the case
of fine-grained sedimentary formations, clay in particular. Coupled
with this belief is the assumption that the present, in-place condition
of such formations is entirely the result of loading subsequent to de-
position. Tf these assumptions could he completely accepted, the
vahie emax could be substituted for e, in . (5-7) and application of
the equation would be greatly simplified.

Unfortunately, there are many reasons for doubting the general ap
cability of such assumptions as the ahove, For example, in a texturany
uniform deposit of fine-grained sand or silt, if these assumptions were
valid, the void ratin of the material would steadily decrease with depth
and at any given depth would have the same value at points which
laterally are some distance apart. The finding of such a condition in
a natural formation, however, is very much more the exception than
the rule. In many cases, void ratio varies quite unpredictably both
laterally and with depth. Most surprising to the layman, perhaps, is
the finding that void ratio often increases with depth, loose sand layers
being found beneath more rompact. surface layers and soft, clay intervals
underlying stiff clay. :

The construction of compression diagrams based on use of the C.,-

e, relationship in the manner described in the next section is often helpful

" This, of course, is the justification for the expenditure of <iderable sumas
of monny to compact both earth Alls and natiral soil farmatinng | ta lnading.



slon ihdex withont recourse to undisturbed sampling and Iahoratory
testing.

Field Compression Diagrams

5-18. DEFINITION

As the term is used in this book, a field compression diagram is a
pressure-void ratio curve originating at or passing through a point which
represents the in-place density of an element in a natural snil formation
or earth fill and the existing averburden pressure,

5-19. CONSTRUCTION AND UTILIZATION

The recommended construction should be performed on semilog paper
with pressure and void ratio srales appropriate to the conditions of the
problem. The void ratio seale should cover the range from. emee $0 €min
for the material in question. For the pressure seale, it is usnally snufficient
to make provision for two logarithmic cycles ranging from 0.1 tn 1.0 and
from 1.0 to 10.0 tons per =q. ft., respectively.

A pressure-void ratio curve originating at e = em., and p = 0.1 ton
per sq. ft. is then econstructed as shown in Fig. 5-14, hy utilization of
the relationship,

Cc = a(rmnx - b)

For clay soils, emee can be taken as the void ratio at the liquid limit.
For other soil types, an indication of emsx can be obtained by reference
to Table 2-3 or by test on representative material. Although of less
practical importance, it, may be of interest to draw a second diagram,
originating at emi,. The latter may be assumed to be a horizontal line.

The two diagrams described ahove establish limits on the area within
which a point representing the in-place condition of the soil will fall
except in a very few cases, which are mentioned later. Points 4, B,
and C in Fig. 5-14 represent. examples of in-place condition pmnh for
ordinary situatinne,

If a plotting of the in-place void ratm and overburden pressure for

a soil element of any type results in a point such as point A, close
to the uppermost limiting diagram, it may reasonably be assumed that
the material was laid down in an approximation of its loosest condition
and that the subsequent reduction in void ratio was due entirely to
weight of present overburden. Tf the soil is a cohesive type it would

to ohtam an npprmnmahon of the compression mdr‘x for this material.
* the soil is a clay which is in such a condition that the in-r’ -e
+.«d ratio and pressure plot at point B, it should he presumed, iniv. gy
at, least, that it is precompressed and that, the finld sompression diagram

), e . 7T A
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Fig. 5-14. [Illystration of procedure for cons!rucﬁ_ng field compression

dingrams,

will resemble that shown by .the full line diagram through B in Fig.
5-14. This plotting provides a reasonable basis for recommending &
program of undisturbed sampling and laboratory testing even though
greater than ordinary expense may be involved.
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Estimated Soil Properties
Hardee County Landfill

SPT N values of 20 (approx)

SPT N values 10 of (approx)

Soil Type SM/SC Silty sands and clayey sands Soil Type : SM/SC Silty sands and clayey sands

Dr (target) 0.3 Target Relative Density Dr (target) 0.45 Target Relative Density

Density min (dry) 87 pcf Density min (dry) 87 pef

Density max (dry) 127 pcef Density max (dry) 127 pef

Density initial (dry) 96 pcf Density initial (dry) 101.5 pef

Dr computed 0.30 Computed Relative Density Dr computed 0.45 Computed Relative Density

Void Ratio max 0.9 Void Ratio max 0.9

Void Ratio min 0.3 Void Ratio min 0.3

Void Ratio init 0.72 Void Ratio init 0.63

Dr computed 0.30 Computed Relative Density Dr computed 0.45 Computed Relative Density

Degree of Saturation 1 Pore space fully sat. @ Relative Density ‘|Degree of Saturation 1 Pore space fully sat. @ Relative Density
Specific Gravity soil 26 Specific Gravity soil 26

Density (sat) 120.4 pcf (saturated) —e——o Saod's ensity (sat) 123.7 pcf (saturated) ~———— So s
(assumes pore space filled with water) . A/ sprY ~10 (assumes pore space filled with water) u/.sPr onNv2o

SPT N values 30 of (approx) SPT N values 40 to greéter than 50 of (approx) .

Soil Type SM/ISC Silty sands and clayey sands Soil Type SM/SC Silty sands and clayey sands
Dr (target) 0.6 Target Relative Density Dr (target) : 0.95 Target Relative Density
" |Density min (dry) 87 pcf .| Density min (dry) ) 87 pcf
Density max (dry) 127 pcf Density max (dry) 127 pcf
Density initial (dry) 107.4 pcf ensity initial (dry) 124 pcf
Dr computed 0.60 Computed Relative Density | Dr computed 0.95 Computed Relative Density
Void Ratio lmax 09 | Void Ratio max 0.9
Void Ratio min 0.3 Void Ratio min 0.3
Void Ratio init 0.54 oid Ratio init 0.33
Dr computed 0.60 Computed Relative Density Dr computed : 0.95 Computed Relative Density
Degree of Saturation 1 Pore space fully sat. @ Relative Density Degree of Saturation 1 Pore space fully sat. @ Relative Density
Specific Gravity soil 28 "= | Specific Gravity soil 2.6
Density (sat) 127.2 pcf (saturated) —d——-o Sl i| Density (sat) 137.5 pcf (saturated) we——o 59,/5 .,/
(assumes pore space filled with water) _ U/’PT ) (assumes pore space filled with water) SPrw ~ 40 _ij

f./projects/hardee/091 99033.09/geo/soi|prop.xls



ESTIMATED INITIAL MOISTURE CONTENT OF
BALE/LOOSE WASTE



Estimated Waste Properties Moisture Content

Moisture Content & Waste Density

Hardee County Landfill

% Total Wet % Moisture Dry Ref. Waste
(tons) (tons) (See Note 2)

Metals 24 3,197.0 3.0 3,103.9| Other Metal
Plastic 4 2.0 522.4 Plastic
Other Paper 131 1,731.7 50 1,649.2 Carboard
Misc 281 3,729.8 25.0 2,983.8
Newspaper 2 6.0 251.3 Paper
Glass 3 2.0 391.8 Glass
Yard Trash 8 0.0
Tires 1 0.0
C&D 8 1,065.7 15.0 926.7 Rubbish
Food Waste 7 70.0 548.5! Food Waste
Textile 2 10.0 2422 Textile

100} 12,121.9 10,619.8
Total Tons 18,501.0 tons Landfill 72.0% See Note 1 _ .
Landfill 13,320.7 tons Recycled 28.0% Bale .05547 = 2/50 ks
Recycled 5,180.3 tons Bale wvolome = 2b%38%51 ‘2

_ Bals bEN{:/fV = 42, 67 ”}/Frg
Percent Moisture Waste Density Esr rrial 57
Wet 12,121.9 Tons  Wet 42,67 pef FmaTED oo monTuat
Dry 10,619.8 Tons Moisture 12.39 % _ oF
Moisture 124 % Dry 37.97 pcf / £snm 4/‘59 Cn a7 utg4r
~(o /I‘) [y

Note

1) Source: Waste Composition - FDEP "Solid Waste Management in Florida 2000-2001"
'2) Source: Waste Moisture Contents - "Intergrated Solid Waste Management”

1993 ed Chapter 4 ISBN 0-07-063237-5

P70r5TenE ConTEAT = LD T (Wik’ dm7)k 109

(‘5"U’LC£ $ S5T avser¥ ?.)

(LS

5o,336ﬁ3



Hardee County
(Jan. 1, 1999 - Dec. 31, 1999)

1. Population ' 22,594

MSW Management

2. MSW Management (tons)? .
Recycled

A. Landfilled 13,324 28%
B. Combusted 0
C. Recycled 5,177
D. Total 18,501
E. Total Pounds per Capita Per Day' 4.49

3. MSW Collected & Recycled

A. Minimum Five Wastes > Collected Recycled La';g?/"ed
! o
(tons) (%)
1. Newspaper 412 19 -
2. Glass : 541 9 MSW Composition *
3. Aluminum Cans . 320 20
4. Plastic Bottles 312 0 Tires Yard Trash
5. Steel Cans 392 0 %ﬁf 1% 8% iass
3% Newspaper
2%
B. Special Wastes * Collected . Recycled Food Wasle
(tons) (%) %
3 ’ Textiles
1. C&D Debris 1,619 0 2%
2. Yard Trash 1,399 100 '
3. White Goods 465 100 Misc
4. Tires : 96 100 28%
5. Process Fuel ' 0 0
C. Other Wastes 13,045 | 23 Metals
. 24%
D. Total Recycling Rate (%) 28
E. Adjusted Recycling Rate (%) *® 28 Plastics  Other Paper
4% 13%
F. Waste Reduction Per Capita (%)
(A negative number indicates an increase in the MSW disposal rate per capita.)
1. Base Year: July 1988-June 1989 63 MSW Disposed per Capita
2. Base Year: July 1989-June 1990 37
3. Base Year: July 1990-June 1991 55
4. Base Year: July 1991-June 1992 39
5. Base Year: July 1992-June 1993 21
6. Base Year: July 1993-June 1994 16
G. Participation in Recycling” Units Percenf
0.59
1. Single-family Curbside 10,174 10 )
2. Multi-famity Curbside ° 640 3
3. Commercial " 882
a) Scheduled collection 34
b) On call collection 0
Year

! Official1999 Govemor's Office estimate.
2 From 2000 - 2001 Recycling and Education grant applications.
3 The Legislature established a goal of 50 percent for each material by the end of 1994.
4 Some materials have been combined: Metals include Aluminum Cans, Steel Cans, Ferrous and Non-ferrous metals, and White Goods;
Other Paper includes Corrugated, Office and Other Paper; and Plastics include Plastic Bottles and Other Plastics.
5 The total of Special Wastes can count towards no more than one half of the recycling goal for each county.
% The legislature established a goal of 30 percent by the end of 1994 for all counties with a population of over 75,000.
7 Participation means availability and usage of recycling services (As of June 1999).
8 percentage of total county units (single/multi-family dwellings and commercial establishments) participating in recycling.
® Includes apartments, condominiums and others. ’ ’
'% May also include govemment and institutional.
* Calendar year data.
: U FDEP
% Llonida 20°0=2001 13012003
(fawuc €: FYEP “suld luasre MapagmenT e~ 02 A

Arip /) www. FOEP. sTE. FC. s [/~ ASEE /CATSS mrtS//Zﬂyd/wj
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70  PHYSICAL, CHEMICAL, AND BIOLOGICAL PROPERTIES OF MUNICIPAL SOLID WASTE

referred to in the solid waste literature incorrectly as density. In' U.S. customary
units density is expressed correctly as slug/ft®.) Because the specific weight of
MSW is often reported as loose, as found in containers, uncompacted; compacted,
and the like, the basis used for the reported values should always be noted. Specific
weight data are often needed to assess the total mass and volume of waste that must
be managed. Unfortunately, there is little or no uniformity in the way solid waste
specific weights have been reported in the literature. Frequently, no distinction has
been made between uncompacted or compacted specific weights. Typical specific
weights for various wastes as found in containers, compacted, or uncompacted
are reported in Table 4-1. ' ’

TABLE 4-1 . _
Typical specific weight and moisture content data for residential,
commercial, industrial, and agricultural wastes

Moisture content,
Specific weight, Ib/yd® % by weight

Type of waste Range Typical Range Typical

Residential (uncompacted)
Food wastes (mixed) S 220-810 490 50-80
Paper 70-220 150 4-10
Cardboard 70-135 - 85 4-8
Plastics 70-220 110 14
Textiles 70-170 110 6-15
Rubber 170-340 220 1-4
Leather 170440 - 270 8-12
Yard wastes 100-380 170 13080
Wood 220-540 400 15—40
Glass _ 270-810 330 14
Tin cans 85-270 150 - 2-4
Aluminum 110405 270 2-4
Other metals 220-1940 540 2-4
Dirt, ashes, etc. 540-1685 810 .6-12
Ashes 1095-1400 1255 6-12
Rubbish 150-305 220 5-20
Residential yard wastes L
Leaves (loose and dry) 50-250 100 - 20-40
Green grass (loose and moist) 350-500 400 40-80
Green grass (wet and compacted) - 1000-1400 1000
Yard waste (shredded) : 450-600 - 500
Yard waste (composted) 450-650 550 40-60
Municipal
In compactor truck 300-760 500 15-40
In landfill ’ .
Normally compacted 610-840 760 25
Well compacted 995-1250 1010 25
Commercial -
Food wastes (wet) 800-1600 910 70
Appliances 250-340 305 A

(continued)




COMPOSITE UNIT WEIGHT OF WASTE ESTIMATES



Estimated Composite Waste & Soil & Water Weight
Hardee County Landfill

WASTE & DAILY & WATER CLOSURE CAP & INTERMEDIATE & DRAINAGE SAND
Height Dry Moisture Total Stress Height Dry Moisture Total Stress
(ft) (pcf) (%) (pef) (psf) (ft) - (pcf) (%) (peh) (psf)
Closure Cap -- -- -- -- -- -- 2.0 112.1 10.5 123.9 247.7
Intermed -- -- -- -- -- -- 1.5 112.1 10.5 123.9 185.8
waste 6.5 38.0 40.0 53.1 345.5
. |daily 0.5 112.1 10.5 123.87 61.9
waste 10.0 38.0 40.0 53.1 531.5
daily 0.5 112.1 10.5 123.9 61.9
waste 10.0 38.0 40.0 53.1 531.5
daily 0.5 112.1 10.5 123.9 61.9
waste 10.0 38.0 40.0 53.1 531.5
daily 0.5 112.1 10.5 123.9 619
waste 10.0 38.0 40.0 53.1 531.5
daily 0.5 112.1 10.5 123.9 61.9
waste 10.0 38.0 40.0 53.1 531.5
daily 0.5 112.1 10.5 123.9 61.9
waste 10.0 38.0 40.0 53.1 531.5
Drain Sand -- -- - - -- - 2.0 112.1 10.5 123.9 247.7
69.5 ft 3905.9 psf 5.5 ft 681.3 psf
Total Height 69.5 ft (Daily+waste) Total Stress 3905.9 psf (Daily+waste)
5.5 ft (Cap,Intermed,Sand) 681.3 psf (Cap, Intermed,Sand)
75.0 ft (Bottom to Final Cap) 4587.2 psf (Bottom to Final Cap)
Soil Initial Waste Composite Unit Weight
Dry Weight 112.1 pcf Dry Weight 38.0 pcf ' Daily Cover + Waste + Moisture
Moisture 105 % Moisture 12.4 % C,,us;,w,qﬂuz/7
Total Weight 123.9 pcf Total Weight 42.7 pcf Total Stress 3905.9 psf VSE
: Height 69.5 ft -
Comp. Weight _/56.2 67@/ Ieasre® b0pef

\_,./




SETTLEMENT CALCULATIONS POINTS
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Figure 1 — Settlement Calculation Points w/ Bottom Layout, Hardee County Landfill Expansion






FOUNDATION SOIL STRESS CALCULATIONS



HARDL

ESTIMATED STRESS

Point 1

OUNTY

Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-7 PSI 2003) Final Closure Elev 94 Cover Soil 20t
Intermed Cvr Elev 92 intermed Soil 1.5 ft
Ground Surface 84.2 Bottom Elev 84.2 Waste/Daily 43 ft
Water Table 77.4 Depth - 9.8 Drainage Sand 20 ft
Water Table 77.4 Depth 9.8 ft
Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil | Final Stress Stress
Layers | (ft NGVD) _ (ft) (pch (psf) () (psh) (psf) (psf) (psf)
939.3
Point 1 84.2 9.0 96.0 432.0 9.0 432.0 1,371.3 .939.3

1,590.7

1,849.3

,% i
2,216.9

939.7

939.7

Point 2A
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-7 PSI 2003) Final Closure Elev 140 Cover Soil 20 ft
Intermed Cvr Elev 138 " Intermed Soil 1.5 ft

Ground Surface 84.2 Bottom Elev 858 Waste/Daily 48.7 ft
Water Table 77.4 Depth 54.2 Drainage Sand 2.0 ft
Water Table 77.4 Depth 54.2 ft

Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil | Final Stress Stress
{ft NGVD) (ft) (pch (psf) (ft) (psf) (psf) (psf) (psf)
3,603.3
9.0 96.0 432.0 10.6 508.8 4112.1] 3,680.1

SC

4,666.9

3,757.3

f./projects/09199033.09/ Settlement.xls.xis

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf

Total Bottom Stress

247.7 psf
185.8 psf
. 258.0 psf
247.7 psf
939.3 psf

247.7 psf
185.8 psf
2,922.0 psf
247.7 psf
3,603.3 psf



HARDEE COUNTY
ESTIMATED STRESS

Point 2B
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-7 PSI 2003) Final Closure Elev 112 Cover Soil 2.0 ft 123.9 pef
Intermed Cvr Elev 110 Intermed Soil 1.5 ft 123.9 pcf

Ground Surface 84.2 Bottom Elev 83.67 Waste/Daily 22.8 ft 60.0 pcf

Water Table 77.4 Depth 28.33 Drainage Sand 20 ft - 123.9 pef
Water Table 77.4 Depth 28.3 ft Total Bottom Stress

Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) (peh (psf) {ft) (psf) (psf) (psf) (psf)
2,051.1
Point 1 84.2 96.0 432.0 8.5 406.6 2,457.7] 2,025.7

75.2

61.2
59.2

120.4

1.590.3

2,002.0

2,002.0

Point 2C
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-7 PSI 2003) Final Closure Elev 92 Cover Soil 20 ft 123.9 pcf
Intermed Cvr Elev 90 Intermed Soil 1.5 ft 123.9 pcf

Ground Surface 84.2 Bottom Elev 85.7 Waste/Daily 0.8 ft 60.0 pcf

Water Table 77.4 Depth 6.3 Drainage Sand 2.0 ft 123.9 pcf
Water Table 77.4 Depth 6.3 ft Total Bottom Stress

Initial Condiiions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) (peh) (psf) (ft) {psf) (psf) (psf) (ps)
. 729.3
Point 1 84.2 9.0 96.0 432.0 10.5 504.0 1,233.3]° 801.3

75.2

Point 2
(SP-SM)

120.4

Point 3 71.2

(CL) 61

b i

Point 4 61.2 2.0 124.0 1,590.3 2.0 1,734.7
SC 59.2 137.5

f./projer

199033.09/ Settlement.xls.xls

247.7 psf

185.8 psf
1,369.8 psf

247.7 psf
2,051.1 psf

247.7 psf
185.8 psf

48.0 psf
2477 psf
729.3 psf



HARL. COUNTY

ESTIMATED STRESS

Point 3A

Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-6 PSI 2003) Final Closure Elev 142 Cover Soil 20 ft
Intermed Cvr Elev 140 Intermed Soil 15 ft
Ground Surface 86.77 Bottom Elev 86 Waste/Daily 50.5 ft
Water Table 76.32 Depth 56 Drainage Sand 2.0 ft
Water Table 76.32 Depth 56.0 ft
Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) (pch) (psf) () (psf) {psf) (psf) (psf)
3,711.3
Point 1 86.77 5.0 240.0 4.2 203.0 3,914.3] 3,674.3

1,059.5

4,770.7

3.637.4

Point 4 771 20 | 124.0 1,867.7 2.0 1,793.8 55050| 3,637.4
SC 61.77 137.5
Point 3B

Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-6 PSI 2003) Final Closure Elev 132 Cover Soil 20 ft
Intermed Cvr Elev 130 Intermed Soil 1.5 ft

Ground Surface 86.77 Bottom Elev 84.58 Waste/Daily 41.9 ft

Water Table 76.32 Depth 47.42 Drainage Sand 20 ft
: Water Table 76.32 Depth 47.4 ft

e Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress

Layers | (ft NGVD) (1 (pcf) (psh (ft) (psf) (psg = {psf) (psh
3,196.5
Point 1 86.77 5.0 96.0 240.0 2.8 134.9 3331.4] 3,0914
(SP) 81.77 120.4

1.867.7

f:/projects/09199033.09/ Settlemen(.xls:xls

123.9 pcf

123.9 pcf

60.0 pcf

- 123.9 pcf
Total Bottom Stress

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

247.7 psf
185.8 psf
3,030.0 psf
247.7 psf
3,711.3 psf

247.7 psf
185.8 psf
2,515.2 psf
247.7 psf
3,196.5 psf



HARDEE COUNTY

ESTIMATED STRESS

Point 3C

Initia! Stress Conditions

Buildout Stress Conditions

{Use Boring TH-6 PSI 2003) Final Closure Elev 112 Cover Soil 20 ft
. Intermed Cvr Elev ~ 110 Intermed Soil 1.5 ft
Ground Surface 86.77 Bottom Elev 82.63 Waste/Daily 23.9 ft
Water Table 76.32 Depth 29.37 Drainage Sand 2.0 ft
Water Table 76.32 Depth 294 ft
. Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) {pcf) (psf (ft) (psf) (psf) (psf) {psf)
2,113.5
Point 1 5.0 96.0 240.0 0.9 41.3 2,154.8] * 1,914.8

107.4
1272

124.0
137.5

1,133.4

1,867.7

17161

Point 3D

Initial Stress Conditions

(Use Boring TH-6 PSI 2003)

Ground Surface
Water Table

86.77
76.32

Buildout Stress Conditions

Final Closure Elev 94
Intermed Cvr Elev 92
Bottom Elev 84.5
Depth 9.5
Water Table 76.32

Cover Soil
Intermed Soil
Waste/Daily
Drainage Sand
Depth

Initial Conditions

Final Conditions

Change In Stress

] Elevation Thickness Unit Weight Initial Stress

Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) () (pch (psh) (ft) (psf (psf) (psf)- (psf)
: . ’ 921.3
Point 1 86.77 5.0 96.0 240.0 2.7 131.0 1,052.3 812.3

f:/proje

1199033.09/ Settlement.xls.xls

123.9 pcf
123.9 pcf
60.0 pcf

123.9 pef
Total Bottom Stress

123.9 pef
123.9 pcf
60.0 pcf
123.9 pcf

Total Bottom Stress

247.7 psf
185.8 psf
1,432.2 psf
247.7 psf
2,113.5 psf

247.7 psf
185.8 psf
240.0 psf
247.7 psf
921.3 psf



HARDL. .OUNTY
ESTIMATED STRESS

Point 4
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-6 PSI 2003) Final Closure Elev 112 Cover Soil 2.0 ft
] Intermed Cvr Elev 110 Intermed Soil 1.5 ft
Ground Surface 86.77 Bottom Elev 82.9 Waste/Daily 236 ft
Water Table 76.32 Depth 291 Drainage Sand 20 ft
Water Table 76.32 Depth 29.1 ft

i Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initia! Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers [ (ft NGVD) {ft) (pcf) (psf) () (psh) {psf) {psf) (psh)

2,097.3
Point 1 .50 96.0 240.0 1.1 54.2 2,151.5} 19115

Point 3 68.77

50

5.0 73.9 1,673.6 1,302.1 3,399.3] 1,725.8
(S 110.0
‘%@iy "«P 55
Point 4 63.77 2.0 124.0 1,867.7 2.0 1,496.2 3,593.4f 1,7258
SC 61.77 137.5
Point §A .
Initial Stress Conditions Buildout Stress Conditions
(Use Boring SB-01 PSI Nov 1997) Final Closure Elev 144 Cover Soil 2.0 ft
Intermed Cvr Elev 142 Intermed Soil 1.5 ft
Ground Surface 86.4 Bottom Elev 86 Waste/Daily 52.5 ft
Water Table 75.58 Depth 58 Drainage Sand 2.0 ft
: Water Table 75.58 Depth 58.0 ft
e Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers [(fINGVD)  (ft) (pcf) (psh (ft) {psf) (gsf) (psfh) (psf)
,831.3
Point 1 86.4 50 96.0 240.0 46 220.8 3,812.1

81.4

16420

s

4,052.1

5,473.3

3,792.9

f:/projects/09199033.09/ Settlement.xis xIs

123.9 pcf

123.9 pcf

60.0 pcf

123.9 pcf
Total Bottom Stress

123.9 pef
123.9 pcf
60.0 pcf
123.9 pcf

Total Bottom Stress

247.7 psf
185.8 psf
1,416.0 psf
247.7 psf
2,097.3 psf

247.7 psf
185.8 psf
3,150.0 psf
247.7 psf
3,831.3 psf



HARDEE COUNTY
ESTIMATED STRESS

Point 5B
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring SB-01 PSI Nov 1997) Final Closure Elev 144 Cover Soll 2.0 ft
Intermed Cvr Elev 142 Intermed Soil 15 ft

Ground Surface 86.4 Bottom Elev 86 . Waste/Daily 52.5 ft
Water Table 75.58 Depth 58 Drainage Sand 20 ft
Water Table 75.58 Depth 58.0 ft

Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) U] _(pch) (psf) {ft) {psf) (pssf) = (psh (psf)
3,831.

4.6

4,052.1

- 3,81241

3,792.9

Point 5C

Initial Stress Conditions

Buildout Stress Conditions

(Use Boring SB-01 PSI Nov 1997) Final Closure Elev 112 Cover Solil 20 ft
. Intermed Cvr Elev 110 Intermed Soil 1.5 ft
Ground Surface 86.4 Bottom Elev 81.6 Waste/Daily 249 ft
Water Table 75.58 Depth 304 Drainage Sand 20 ft
Water Table 75.58 Depth 304 ft
iy Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil | Final Stress Stress
Layers | (ft NGVD) (ft) (pcf) (psf) (ft) (psf) (psf) (psf) {psf)
2,175.3
Point 1 86.4 50 96.0 240.0 0.2 9.6 2,184.9] -1,944.9

120.4

f./proje

'1199033.09/ Settlement.xls.xIs

123.9 pcf

123.9 pcf

~ 60.0 pcf

123.9 pcf
Total Bottom Stress

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

247.7 psf
185.8 psf
3,150.0 psf
247.7 psf
3,831.3 psf

247.7 psf
185.8 psf
1,494.0 psf
247.7 psf
2,175.3 psf



HARDL _OUNTY
ESTIMATED STRESS

Point 6
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-5 PSI1 2003) Final Closure Elev 96 Cover Soil 2.0 ft
Intermed Cvr Elev ) 94 Intermed Soil 1.5 ft
Ground Surface 85.5 Bottom Elev 83.54 Waste/Daily 7.0 ft
Water Table 75.58 Depth 12.46 Drainage Sand- 2.0 ft
Water Table 75.58 Depth 12.5 ft
Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil} Final Stress Stress
Layers | (ft NGVD) (ft) (pch) (psf) (ft) (psf) (f%% = (psf) (psf)
Point 1 85.5 13.0 101.5 659.8 11.0 560.3 1,659.2 999.4
(SP) 72 123.7

oint 2

73.9 1,433.7

i
2,333.6

(CL) 62.5
I - .
Point 3 62.5 7.0 101.5 1,886.2 7.0 1,687.3 2,786.2 900.0
(SM) 55.5 123.7
Point 7 :
Initial Stress Conditions Buildout Stress Conditions
(Use Boring TH-5 PSI 2003) Final Closure Elev 94 Cover Soil 20 ft
Intermed Cvr Elev 92 Intermed Soil 1.5 ft
Ground Surface 85.5 Bottom Elev 83.73 Waste/Daily 4.8 ft
Water Table 75.58 Depth 10.27 Drainage Sand 20 ft
Water Table 75.58 Depth 10.3 ft
: . Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) (pch) (psf) {ft (psf) (DSQ% — (psf) {psh)
Point 1 85.5 13.0 101.5 659.8 11.2 569.9 1,537.4 877.7
123.7

(SP)

10.0

1.252.6

2,220.1

(CL) 62.5
Point 3 625 70 101.5 1,886.2 70| 17052 26727 7864
(SM) 55.5 : 123.7

f:/projects/09199033.09/ Settiement.xls.xIs

123.9 pcf

123.9 pcf

60.0 pcf

123.9 pcf
Total Bottom Stress

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

247.7 psf
185.8 psf
417.6 psf
247.7 psf
1,098.9 psf

247.7 psf
185.8 psf
286.2 psf
247.7 psf
967.5 psf



HARDEE COUNTY
ESTIMATED STRESS

Point 8A
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-1 PSI 2003) Final Closure Elev 97 Cover Soil 2.0 ft 123.9 pcf
. Intermed Cvr Elev 95 Intermed Soil 15 ft 123.9 pcf
Ground Surface 85.96 Bottom Elev 82.06 Waste/Daily 94 ft. 60.0 pcf
Water Table 75.45 Depth 14.94 Drainage Sand 20 ft . 123.9 pcf
Water Table 75.45 Depth 14.9 ft Total Bottom Stress
Initial Conditions Final Conditions Change in Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil[ Final Stress Stress
(ft NGVD) (ft) (pcf) (psf) (ft) (psf) (psf) (psf) (psf)
1,247.7
85.96 18.0 96.0 864.0 14.1 660.1 1,907.8] 1,043.8
67.96 120.4

57.96
50.96

137.5

2,5564.7

Point 8B
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TH-1 PS! 2003) Final Closure Elev 112 Cover Soil 2.0 ft
Intermed Cvr Elev 110 Intermed Soil 1.5 ft
Ground Surface 85.96 Bottom Elev 83.4 Waste/Daily 23.1 ft
Water Table 75.45 Depth 286 Drainage Sand 2.0 ft
Water Table 75.45 Depth 28.6 ft
, Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) (pcf) (psf) (ft) (psf) (psf) (psf) (psf)
2,067.3
Point 1 85.96 18.0 96.0 864.0 154 7411 2,808.4] 1,9444

120.4

14356|

f:./proje’
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123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

247.7 psf
185.8 psf
566.4 psf
247.7 psf
1,247.7 psf

247.7 psf
185.8 psf
1,386.0 psf
2477 psf
2,067.3 psf




HARDL _OUNTY
ESTIMATED STRESS

Point 8C

Initial Stress Conditions
(Use Boring TH-1 PSI 2003)

Buildout Stress Conditions

Final Closure Elev

128 Cover Soil 20 ft 123.9 pcf

Intermed Cvr Elev 126 intermed Soil 1.5 ft 123.9 pcf

Ground Surface 85.96 Bottom Elev 81.609 Waste/Daily 40.9 ft. 60.0 pcf

Water Table 75.45 Depth 46.391 Drainage Sand 20 ft 123.9 pcf
Water Table 75.45 Depth 46.4 ft Total Bottom Stress

e Initial Conditions Final Conditions Change In Stress

Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers [ (ft NGVD) (ft) (pcf) (psf) (ft) (psf) igif% v (psf) (psf)
Point 1 85.96 18.0 96.0 864.0 13.6 629.3 3,764.0] 2,900.0
(SM) 67.96 120.4

57.96
50.96

2,182.2

43976|

Point 8D
Initial Stress Conditions

(Use Boring TH-1 PSI 2003)

Buildout Stress Conditions

Final Closure Elev

144 Cover Soil 2.0 ft
Intermed Cvr Elev 142 Intermed Soil 1.5 ft
Ground Surface 85.96 Bottom Elev 82.799 Waste/Daily 55.7 ft
Water Table 75.45 Depth 61.201 Drainage Sand 201t
Water Table 75.45 Depth 61.2 ft

L Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress

Layers | (ft NGVD) (ft) (pcf) (psf) () (psf) (psf) (psf) (psf)
4,023.4
18.0 96.0 864.0 14.8 709.7 4,733.0] 3,869.0

120.4

Point 2 1,681.4 5,401.4

(CL)

o ol

Point 3 57.96 124.0 2,182.2 - 7.0 1,878.9 5,902.2 3,720.0
(SC) 50.96 137.5 -

f:/projects/09199033.09/ Settlement.xis.xls

©123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

2477 psf
185.8 psf
2,453.5 psf
247.7 psf
3,134.8 psf

2477 psf
185.8 psf
3,342.1 psf
247.7 psf
4,023.4 psf



HARDEE COUNTY
ESTIMATED STRESS

Point 9A

Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TB-04 PSI 1997) Final Closure Elev 110 Cover Soil 2.0 ft
: Intermed Cvr Elev 108 Intermed Soil 1.5 ft
Ground Surface 847 Bottom Elev 86 Waste/Daily 18.5 ft
Water Table 75.31 Depth 24 Drainage Sand 20t
Water Table 75.31 Depth 24.0 ft
Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) (pcf) (psf) (ft) (psf) (psf) (psf) (psf)
1,791.3
Point 1 84.7 13.5 96.0 648.0 14.8 710.4 2,501.7] 1,853.7
(S

P

(CL)

110.0

1,294.9

6.5

1,419.3

3,2106

Point 9B

Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TB-04 PSI 1997) Final Closure Elev 110 Cover Soil 20 ft
Intermed Cvr Elev 108 Intermed Soil 1.5 ft
Ground Surface 84.7 Bottom Elev 80.5 Waste/Daily 240 ft
Water Table 75.31 Depth 295 Drainage Sand 2.0 ft
Water Table 75.31 Depth 29.5 ft
Initial Conditions : Final Conditions - Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) {ft) {pch (psf) (f {psf) (psh (psf) (psf)
21213
Point 1 84.7 13.5 96.0 648.0 93 446.4 2,567.7) 1,919.7

f:/projec

199033.09/ Settlement.xls.xls

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

247.7 psf
185.8 psf
1,110.0 psf
247.7 psf
1,791.3 psf

247.7 psf
185.8 psf
1,440.0 psf
247.7 psf
2,121.3 psf



HARDL  OUNTY
ESTIMATED STRESS

Point 9C
Initial Stress Conditions

Buildout Stress Conditions

(Use Boring TB-04 PSI 1997) Final Closure Elev 104 Cover Soil 20 ft 123.9 pcf
Intermed Cvr Elev 102 Intermed Soil 1.5 ft 123.9 pcf

Ground Surface 84.7 Bottom Elev 79 Waste/Daily 19.5 ft 60.0 pcf

Water Table 75.31 Depth 25 Drainage Sand 2.0 ft 123.9 pcf
Water Table 75.31 Depth 25.0 ft Total Bottom Stress

Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil | Final Stress Stress
Layers | (ft NGVD) (ft) (pch) (psf) (ft) {psf) (psf) (psf) (psf)
1,851.3
Point 1 84.7 13.5 96.0 648.0 7.8 366.4 2,217.7) 1,569.7

71.2

120.4

735.1|

2,586.4

Point 10

Initial Stress Conditions

Buildout Stress Conditions

(Use Borings TH-1 & TH-2 PSI 2003) Final Closure Elev 94 Cover Soil 2.0 ft 123.9 pcf
Intermed Cvr Elev 92 ‘Intermed Soil 15 f 123.9 pcf

Ground Surface 84.81 Bottom Elev 80 Waste/Daily 8.5 ft 60.0 pcf

Water Table 72.44 Depth 14 Drainage Sand 20 ft 123.9 pcf
Water Table 72.44 Depth 14.0 ft Total Bottom Stress

R Initial Conditions Final Conditions Change In Stress

Soil Elevation Thickness Unit Weight I[nitial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) (pch) (psh {ft) (psf) (551% — (psh (psf)
Point 1 84.81 20.5 96.0 984.0 15.7 7423 1,933.6 949.6
(SM) 64.31 120.4

110.0

f./projects/09199033.09/ Settlement.xls.xls

247.7 psf
185.8 psf
1,170.0 psf
247.7 psf
1,851.3 psf

247.7 psf
185.8 psf
510.0.psf
247.7 psf
1,191.3 psf



HARDEE COUNTY
ESTIMATED STRESS

Point 11A
Initial Stress Conditions

Buildout Stress Conditions

{(Use Borings TH-1 & TB-02 PSI 2003, PSI 1997) Final Closure Elev 158 Cover Soil 20 ft
: Intermed Cvr Elev 156 Intermed Soil 1.5 ft
Ground Surface 85.96 Bottom Elev 86 Waste/Daily 66.5 ft
Water Table 75.45 Depth 72 Drainage Sand 2.0 ft
Water Table 75.45 Depth 72.0 ft
Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil{ Final Stress Stress
Layers | (ft NGVD) (ft) (pch) (psf) {ft) (psf) (psf) (psf) (pshH
4,671.3
Point 1 85.96 18.0 96.0 864.0 18.0 865.9 5,537.2] 4,673.2
120.4

(SC)

124.0
1375

6,857.4

Point 11B
Initial Stress Conditions

Buildout Stress Conditions

(Use Borings TH-1 & TB-02 PSI 2003, PS| 1997) Final Closure Elev 156.7 Cover Soil- 20 ft
Intermed Cvr Elev 154.7 Intermed Soil 1.5 ft
Ground Surface 85.96 Bottom Elev 81.7 Waste/Daily 69.5 ft
Water Table 75.45 Depth 75 Drainage Sand 20 ft
Water Table 75.45 Depth 75.0 ft
; Initial Conditions Final Conditions Change In Stress
Soil Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil [ Final Stress Stress
Layers | (ft NGVD) (ft) {pch) (psf) (ft) (psf) (psf)1 . (psf) (psf)
4,851.
Point 1 85.96 18.0 96.0 864.0 13.7 636.0 5,487.3] 4,623.3
67.96 120.4

(SC)

124.0
~137.5

T 4,4423

f:/projec’
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123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

" 123.9 pcf
123.9 pcf
60.0 pcf
123.9 pef

Total Bottom Stress

247.7 psf
185.8 psf
3,990.0 psf
247.7 psf
4,671.3 psf

247.7 psf
185.8 psf
4,170.0 psf
247.7 psf
4,851.3 psf




HARD. COUNTY
ESTIMATED STRESS

Point 11C

Initial Stress Conditions

Buildout Stress Conditions

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

(Use Borings TH-1 & TB-02 PSI 2003, PSI 1897) Final Closure Elev 154 Cover Soll 2.0 ft
) Intermed Cvr Elev 152 Intermed Soil 15f
Ground Surface 85.96 Bottom Elev 80.7 Waste/Daily - 67.8 ft
Water Table 75.45 Depth - 733 Drainage Sand 20 ft
Water Table 75.45 Depth 73.3 ft
, Initial Conditions Final Conditions Change In Stress
Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress
Layers | (ft NGVD) (ft) (pcf) (psf) s} (psf) (psf) (psf) (psf)
4,749.3
Point 1 85.96 18.0 96.0 864.0 12.7 548.9 ' 52982 4,434.2

Point 12
Initial Stress Conditions

Buildout Stress Conditions

Cover Soil

(Use Borings TH-1 & TH-2 PSI 2003) Final Closure Elev 97 20 ft
Intermed Cvr Elev 95 Intermed Soil 15 ft
Ground Surface 84.81 Bottom Elev 79.7 Waste/Daily 11.8 ft
Water Table 72.44 " Depth 17.3 Drainage Sand 20 ft
: Water Table 72.44 Depth 17.3 ft
| Initial Conditions Final Conditions Change In Stress

Elevation Thickness Unit Weight Initial Stress Thickness Excavation | Waste/Soil| Final Stress Stress

(ftNGVD) ___ (f) (pch) (psf) () (psh) (psf) (psf) (psf)

1,389.3
84.81 20.5 96.0 984.0 15.4 738.7 2,128.0] 1,144.0

120.4

10.0

739
110.0

1,902.1

10.0

1,439.6

2,828.9

f:/projects/09199033.09/ Settlement.xls.xls

123.9 pcf
123.9 pcf
60.0 pcf
123.9 pcf
Total Bottom Stress

247.7 psf
185.8 psf
4,068.0 psf
247.7 psf
4,749.3 psf

247.7 psf
185.8 psf
708.0 psf
247.7 psf
1,389.3 psf



SETTLEMENT CALCULATIONS




HARDEE COUNTY

ESTIMATED SETTLEMENTS
Point 1
Soil Type  Dr H
(%) (ft)
Point 1 SM 30 9
Point 2 SM 60 - 4
Point 3 CL 10
Point 4 SC 95 2
Point 2A
Soil Type Dr H
(%) (ft)
Point 1 SM 30 10.6
Point 2 SM 60 4
Point 3 CL 10
Point 4 SC 95 2
Point 2B
Soil Type  Dr H
(%) (ft)
Point 1 SM 30 8.47
Point 2 SM 60 4
Point 3 CL 10
Point 4 SC 95 2
Point 2C
Soil Type  Dr H
(%) (f) -
Point 1 SM 30 10.5
Point 2 SM 60 4
Point 3 CL 10
Point 4 SC 95 2
Point 3A
Soil Type  Dr H
(%) (ft)
Point 1 SM 30 423
Point 2 SM 60 13
Point 3 CL 5
Point 4 SC 95 2

f:/project/09199033.09/ Settlement.xIs.xls

Cc

0.063
0.036
0.440
0.007

Cc

0.063
0.036
0.440
0.007

Cc

0.063
0.036
0.440
0.007

Cc

0.063
0.036
0.440
0.007

Cc

0.063
0.036
0.440
0.007

€0

0.72
0.54
1.25
0.33

eo0

0.72
0.54
1.25
0.33

€0

0.72
0.54
1.256
0.33

eo

0.72
0.54
1.25
0.33

eo

0.72
0.54
1.25
0.33

Po
(psf)
432.00
1849.29
2216.89
2529.99

Po
(psf)

432.00

909.64
1277.24
1590.34

Po
(psf)
432.00
909.64
1277.24
1590.34

Po
(psf)
432.00
909.64
1277.24
1590.34

_ total

Po
(psf)
240.00
1133.37
1673.57
1867.67

total

total

total

total

Delta P Settlement

(psf) (ft)
939.29 0.17
939.65 0.02
939.65 0.30
939.65 0.00
0.48 ft
5.80 in
Delta P Settlement
(psf) (ft)
3680.09 0.38
3757.25 0.07
3757.25 1.16
3757.25 0.01
1.56 ft
18.75 in
Delta P Settlement
(psf) (ft)
2025.65 0.23
2002.01 0.05
2002.01 0.80
2002.01 0.00
1.09 ft
13.03 in
Delta P Settlement
(psf) (/)
801.29 0.18
873.65 0.03
873.65 0.44
873.65 0.00
0.65 ft
7.77 in
Delta P Settlement
(psf) (ft)
3674.33 0.19
3637.37 0.19
3637.37 0.49
3637.37 0.00
0.87 ft
1047 in



HARDEE COUNTY

ESTIMATED SETTLEMENTS
Point 3B
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 SM 60
Point 3 CL
Point 4 SC 95
Point 3C
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 SM 60
Point 3 CL
Point 4 SC 95
Point 3D
Soil Type Dr
(%)
Point 1 SM 30
Point 2 SM 60
Point 3 CL
Point 4 sSC 95
Point 4
Soil Type Dr
(%)
Point 1 SM 30
Point 2 SM 60
Point 3 CL
Point 4 sC 95
Point 5A
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 SM 45
Point 3 CL
Point 4 SC 95

H

(ft)
2.81
13

(ft)
2.73
13

f:/project/09199033.09/ Settlement xls.xls

Cc

0.063
0.036
0.440
0.007

Cc

0.063

0.036
0.440
0.007

Cc -

0.063
0.036
0.440
0.007

Cc
0.063
0.036

0.440
0.007

Cc

0.063

- 0.050

0.440
0.007

eo0

0.72
0.54
1.25
0.33

eo

0.72
0.54
1.25
0.33

eo

0.72
0.54
1.25
0.33

€0

0.72
0.54
1.26
0.33

eo

0.72
0.63
1.25
0.33

Po

(psf)
240.00

1133.37

1673.57
1867.67

Po
(psf)

240.00
1133.37
1673.57
1867.67

Po
(psf)

240.00
1133.37
1673.57
1867.67

Po
(psf)

240.00
1133.37
1673.57
1867.67

Po
(psf)
240.00
733.75

1317.94

1679.91

DeltaP Settlement

(psf)
3091.37
2987.21
2987.21
2987.21

total

(ft)
0.12
0.17
0.43
0.00
0.73 ft
8.73 in

Delta P Settlement

(psf)
1914.77
1716.05
1716.05
1716.05

total

(ft)
0.03
0.12
0.30
0.00
0.45 ft
545 in

Deita P  Settlement

(psf)
812.33
707.83
707.83
707.83

total

(ft)
0.06
0.06
0.15
0.00
0.28 ft
3.35in

Delta P Settlement

(psf)
1911.53
1725.77
1725.77
1725.77

total

(f)
0.04
0.12
0.30
0.00
0.47 it
5.59 in

DeltaP Settlement

(psf)
3812.09
3792.89
3793.42
3793.42

total

(ft)
0.21
0.12
1.50
0.00
1.83 ft
21.94 in




HARDEE COUNTY

ESTIMATED SETTLEMENTS
Point 5B
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 SM 45
Point 3 CL
P_oint 4 SC 95
Point 5C
Soil Type  Dr
(%)
Point 1 SM - 30
Point 2 SM 45
Point 3 CL
Point 4 sC 95
Point 6
Soil Type  Dr
(%)
Point 1 SM 45
Point 2 CL '
Point 3 SM 45
Point 7
Soil Type  Dr
(%)
Point 1 SM 45
Point 2 CL
Point 3 SM 45
Point 8A
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 CL
Point 3 SC 95

(ft)
11.04
10

(ft)
11.23

10

(ft)
14.1
10

f:/project/09199033.09/ Settlement.xls.xls

Cc

0.063
0.050
0.440
0.007

Cc

0.063
0.050
0.440
0.007

Cc

0.050
0.440
0.050

Cc

0.050
0.440
0.050

Cc

0.063
0.440
0.007

eo

0.72
0.63
1.25
0.33

eo

0.72
0.63
1.25
0.33

eo

0.63
1.25
0.63

€0

0.63
1.25
0.63

€0

0.72
1.25
0.33

Po Delta P Settlement
(psf) (psf) - (ft)
240.00 3812.09 0.21
733.75 3792.89 0.12
1317.94 3793.42 1.50
1679.91 3793.42 0.00
total 1.83 ft
21.94 in
Po - Delta P Settlement
(psf) (psf) (ft)
240.00 1944.89 0.01
73375 1714.49 0.08
1317.94 1715.02 0.92
1679.91  1715.02 0.00
' total 1.01 ft
12.12 in
Po Delta P Settlement
(psf) (psf) (ft)
659.75 999.42 - 0.14
1433.68 899.95 0.41
1886.23 899.95 0.04
total 0.59 ft
7.03 in
Po Delta P Settlement
(psf) (psf) (ft)
659.75 877.66 0.13
1433.68 786.43 0.37
1886.23 786.43 0.03
total 0.53 ft
6.37 in
Po Delta P Settlement
(psf) (psf) (ft)
864.00 1043.77 0.18
1681.38 873.29 0.36
2182.23 873.29 0.01
total 0.54 ft
6.46 in



HARDEE COUNTY
ESTIMATED SETTLEMENTS

Point 8B
Soil Type  Dr
(%)
Point 1 SM 30
‘Point 2 CL
Point 3 SsC = 95
- Point 8C
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 CL
Point 3 SC 95
Point 8D
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 CL
Point 3 SC 95
Point 9A
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 CL
Point 9B
Soil Type - Dr
(%)
Point 1 SM 30
Point 2 CL

H

15.44
10

(ft)
13.649
10

(ft)
14.839
10

(ft)
9.3
6.5

f:/project/09199033.09/ Settlement.xis.xls

Cc
0.063

0.440
0.007

Cc
0.063

0.440
0.007

Cc
0.063

0.440
0.007

Cc

0.063
0.440

Cc

0.063
0.440

eo0

0.72
1.25
0.33

eo

0.72
1.25
0.33

eo

0.72
1.25
0.33

€0

0.72
1.25

.eo0

0.72
1.256

Po Deita P Settlement
(psf) (psf) (ft)
864.00 1944.41 0.29
1681.38 1821.53 0.62
2182.23 1821.53 0.01
total 0.92 ft
11.07 in
Po Delta P Settlement
(psf) (psf) (ft)
864.00 2900.01 0.32
1681.38 2716.19 0.82
218223 2716.19 0.01
total 115 ft
' 13.79 in
Po Delta P Settlement
(psf) (psf) (ft)
864.00 3869.01 0.40
1681.38 3719.99 0.99
2182.23 3719.99 0.02
total 1.41 ft
16.90 in
Po Delta P Settlement
(psf) (psf) (ft)
648.00 1853.69 0.32
1294.90 1915.71 0.50
total 0.82 ft
9.83 in
Po Deita P Settlement
(psf) (psf) (ft)
648.00 1919.69 0.20
1294.90 1717.71 0.47
total 0.67 ft
8.04 in



HARDEE COUNTY
ESTIMATED SETTLEMENTS

Point 9C
Soil Type Dr
(%)
Point 1 SM 30
Point 2 CL
Point 10
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 CL
Point 11A
Soil Type  Dr
(%)
Point 1 SM 30
Point2  CL
Point 3 SC 95
Point 11B
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 CL
Point 3 SC -85
Point 11C
Soil Type  Dr
(%)
Point 1 SM 30
Point 2 CL _
Point 3 SC 95
Point 12
Soil Type  Dr

(%)
Point 1 (SM) 30
Point 2 (CL)

(ft)

6.5

()
15.69
10

(f)
18.04
10

Uy

13.74 .

10

(f)
12.74
10

()
15.39
10

f:/project’09199033.09/ Settlement.xis.xls

Cc

0.063
0.440

Cc

0.063
0.440

Cc
0.063

0.440
0.007

Cc

0.063

0.440

0.007

Cc
0.063

0.440
0.007

Cc

0.063
0.440

€0

0.72
1.25

€0

0.72
1.25

€0

0.72
1.25

0.33

€0

0.72
1.25
0.33

eo

0.72
1.25
0.33

€0

0.72
1.25

Po Delta P Settlement
(psf) (psf) ()
648.00 1569.71 0.15
129490 1291.53 0.38
total : 0.53 ft
6.41 in
Po Delta P Settlement
(psf) (psf) (ft)
984.00 949.58 0.17
1902.06 72453 0.27
total 0.44 ft
5.31in
Po Delta P. Settlement
(psf) (psf) .
864.00 4673.21 0.53
1681.38 4675.13 1.13
2182.23 4675.13 0.02
total 1.68 ft
20.17 in
Po Delta P Settlement
(psh (psh) (fH
864.00 4623.25 0.40
1681.38 444233 1.10
2182.23 444233 - 0.02
total 1.52 ft
18.23 in
Po Delta P Settlement
(psh (psf) f
864.00 .4434.15 0.37
1681.38 4215.53 1.07
2182.23 4215.53 0.02
total 145 ft
17.41 in
Po Delta P Settlement
(psf) (psf) (ft)
984.00 1144.01 0.19
1902.06 926.79 0.34
total ' 0.53 ft
6.31in



PIPELINE SETTLEMENT
CROSS SLOPE SETTLEMENT



ROJECT\09199033.09\Slopestability.dwg Moy 14 2005 — 1: IQ%m Layout Name: LCRS By. 15760

8" [CRS PIPE BEFORE
SETTLEMENT (TYP)

8" [CRS PIPE BEFORE
SEE NOTE 1 (TYP
SETTLEMENT (TYP) \ (TYP) ——\
\

SEE NOTE 1 (TYP) —\

o

A — N\
__________________________________________________________ — T T s=0.65% \E. 830 & I—— a5 <=0.51% LE. 83.2
s=0.33% LLE. 80.5 (F|NA[_) ’ s=0.48% (F|NAL)
E. 79.2 (FINAL) / lLE. 79.6 (FINAL)
8" LCRS PIPE AFTER / 8" LCRS PIPE AFTER

SETTLEMENT (TYP)

SETTLEMENT (TYP)

LEACHATE COLLECTION LINE PHASE i

LEACHATE COLLECTION LINE PHASE |

8" LCRS PIPE BEFORE
SETTLEMENT (TYP)

SEE NOTE 1 (TYP) ———\

&)

&

s=0.26%

= ()...37.5,
=70

ILE...82.2

.E. 78.5

s=0.41%
(FINAL)

s=0.24% | E. 79.2 [.E. 80.6 (F\NAL)

F
/ (FINAL)

(FINAL)

8" LCRS PIPE AFTER J

SETTLEMENT (TYP)

NOTE 1:
ALONG THE PIPELINE. REFER TO ATTACHMENT J — GEOTECHNICAL,

LEACHATE COLLECTION LINE PHASE I

REPORT DATED APRIL 2004, FOR LOCATIONS ALONG PIPELINE.

@ DENOTES THE SETTLEMENT CALCULATION POINT NUMBER

SCS ENGINEERS

Figure. Pipeline Alignment on Westside of Existing Landfill, Hardee County, Florida
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Hardee County Landfill

Settlement
Cross Slope
der Initial Conditions Final Conditions
Points Initial Elevation | Difference [ Distance | Slope | Settliement | Elevation | Difference | Slope
(ft NGVD) 3] (ft) (%) (ft) (ft NGVD) (ft) (%)
8A 82.1 0.54 81.5
1.3 47.2 2.84 1.0 2.02
8B 83.4 0.92 82.5
1.8 63.7 2.81 ' 2.0 3.17
8C 81.6 ' 1.15 80.5
1.2 440 2.70 0.9 2.1
8D 82.8 1.41 81.4
21 67.0 3.13 2.1 3.20
11C 80.7 1.45 79.2
1.0 45.6 219 0.9 2.04
81.7 1.52 80.2

2B

2C

82.6

83.7

85.7

2.0

82.2

82.6

85.1

1.7

2.5

2.37

3.34




Hardee County Landfill

Settlement

Leachate Collection/Detection Pipelines

Initial Conditions

Final Conditions

048

Initial Distance Initial Settlement | Long Term | Long Term
Points Elevation Between Points Slope Elevation Slope
(ft NGVD) (ft) (%) (ft) (ft NGVD) (%)
9C 79.0 0.53 78.5
3249 0.52 0.24
11C 80.7 - 1.45 79.2
326.2 0.28 0.41
5C 81.6 1.01 80.6
' 433.0 0.24 0.37
3C 82.6 0.45 82.2
597.9 0.26 0.26

83.7

385.9 0.49
8C 81.6 : 1.15 80.5

386.1 0.50 .0.65
6 83.5 0.59 83.0

408.9 0.50 . 0.48
8A 82.1 0.54 81.6

332.0 0.50 _ 0.51
7 83.7 0.53 83.2

90.0 0.33 0.43
12 79.7 0.53 79.2

116.0 0.60 ' 0.61
9C 79.0 0.53 78.5

0.33




ATTACHMENT G

EFFECT OF EXPANSION ON
EXISTING LANDFILL (PHASE I)
LEACHATE COLLECTION SYSTEM
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Hardee County Landfill
Settlement
Existing Leachate Collection System

Difference |« Slope
2 w0 i
0.92 0.23
399 1.14 0.29 1.75 - 0.44
MH-6 78.28 21.94 1.83 76.45
160 4.04 2.53 4.04 2.53
MH-7 74.24 21.94 1.83 72.41
622 1.57 0.25 -0.26 -0.04
MH-8 72.67 0.00 0.00 72.67
Notes:

1) Settlement for MH-5 the average of Points 2A and 3A

2) Settlement for MH-6 the average of Points 5B

3) Settiement for MH-7 the average of Points 5A

4) Settlement for MH-4 & MH-8 no loads; no anticipated settlement

Proposed Pipeline Addition -

MH-6
156.00 2.78 1.78 2.78 1.78
Point 1 75.50 21.94 1.83 73.67
590.00 2.83 0.48 1.00 0.17
MH-8 _ 72.67 0.00 0.00 72.67
Total 746
Notes:

1) Point 1 immediately northeast of MH-_7
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s NS

MH—8 MH—7 " MH-6 MH—5 MH—4
- | | EXIST. 8" CORR LS '
1 I | PIPE (TYP) \\ 1
——— a0, s=0.05%
=2, s=0.29% /‘
sﬁb' - J
s=0.25% EXIST. 8” CORR. PIPE
AFTER SETTLEMENT
(TYP)
EXIST. 8—IN CORR. PIPE_BEFORE SETTLEMENT |
MH—8 MH—7 MH—6 MH—5 MH—4
~PROPOSED 10"
| PERF. SDR 11 N~ 1
AN i I I JJ
| - S — e e == 80
&% |l =0.54% .
s=0.1.71% \\ I \55/)\22;;’4/}—  e=0.44% 7 S
e e B e e e el |
s=—0.04% ° EXIST. 8 CORR. PIPE_/

AFTER SETTLEMENT

EXIST.. 8" CORR. (TYP)

PIPE (TYP)

EXISTING AND PROPOSED LEACHATE COLLECTION PIPES AFTER SETTLEMENT

Figure; Pipeline Alignment on Westside of Existing Landfill, Hardee County, Florida
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Proposed 10-in pipe in exist cell
Worksheet for Circular Channel -

Project Description

Project File c:\haestadfmw\hardee.fm2
Worksheet Existing Leachate Collection Pipe
Flow Element Circular Channel
Method . Manning's Formula
Solve For Discharge
Input Data
Mannings Coefficient 0.011 g .
Channel Slope 0.001600 ft/ft -a———— S/aff (/J/o\ 3t 77’/{-47 i—vTj
Depth 0.33 ft
Diameter 10.00 in
Results : .
Discharge 150 galimin —ag————— 4} 4 77~ o~ gnk /oum/j
Flow Area 0.20 ft2
Wetted Perimeter 113 ft ' w 4/f STATIon
Top Width 0.82 ft
Critical Depth 0.25 ft
Percent Full 39.60
Critical Slope 0.004271 f/ft
Velocity 2 ft/'s
Velocity Head 0.05 ft
Specific Energy 0.38 ft
Froude Number 0.61
Maximum Discharge 1.1 cfs
Full Flow Capacity 1.04 . cfs
Full Flow Slope 0.000175 fu/ft
Flow is subcritical.
i
02/23/04 . SCS Engineers FlowMaster v5.07

06:02:11 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Proposed 10-in pipe in exist cell
Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\hardee.fm2
Worksheet Existing Leachate Collection Pipe
Flow Element Circular Channel

Method Manning's Formula

Solve For Discharge

input Data

Mannings Coefficient 0.011 '

Channel Slope 0.001600 ft/ft —-— J-/o 6/ 4/49\. Si777{Z"7 t‘n/T")

Depth - 0.49 ft

Diameter 10.00 in : .

Results : _

Discharge 300 galimn  <@——— 0. gi7IE % arsd AATE

Flow Area 033 ft ‘

Wetted Perimeter 1.46 ft (77,\/0 /a./ m/ revs é,»é"

Top Width 0.82 ft ' _

Critical Depth 036 ft STHTIoN  Pumprrg AT

Percent Full 58.80 , :

Critical Slope 0.004455 fft 7¥C  JRpme 7imi

Velocity 2 ft/'s

Velocity Head 0.06 ft

Specific Energy 0.55 ft

Froude Number 0.56

Maximum Discharge 1.11 cfs

Full Flow Capacity - 1.04 cfs

Full Flow Slope 0.000679 ft/ft

Flow is subcritical.

{

02/23/04 SCS Engineers . FlowMaster v5.07
06:01:14 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Burns and Richard Solution 8" ADS SW 2/23/2004

PIPE PARAMETERS - AASHTO M294, Type C RESPONSE OF PIPE WALL CALCULATION OF RING SHORTENING
effective radius (in), R = 4.39 deg radial circum| wall ring inner | outer total deg ring ring ring
outside diameter (in), D = 9.45 C.C.W. soil radial tang wall bend | comp | bend bend stress C.C.W. comp comp shortening
| thickness (in), t = 0.655 from | press defi defl thrust jmom(M)| stress | stress | stress [ inner outer from stress strain
unit area of wall (in®/in), A= 0.128 horiz | P.(psi) | w(in) v(in) | N@#in) | (#-Ib/in)| (psi) (psi) (psi) (psi) (psi) horiz (psi) (infin) (in)
j unit moment of inertia (in* /in), | = 0.0066 0 30.4 | -0.086 | 0.000 147 17 -1146 | -796 843 | -1942 | -303 0 -1146 | -0.010419( -0.0080
{ flexural modulus (psi), E, = 110,000 10 305 | -0.079 | 0.023 146 16 -1145 { -752 797 | -1897 | -347 10 -1145 -0.0104 -0.0080
i ring compression modulus (psi), E,. = 110,000 20 309 | -0.056| 0.042 146 13 -1140 | -628 666 | -1768 | -474 20 -1140 |-0.010363| -0.0079
flexural stiffness (psi), K = 6E/R® = 52 30 315 | -0.021 | 0.057 145 9 -1133 | -438 465 | -1571 | -668 30 -41133 | -0.010299| -0.0079
ring compression stiffness (psi), K. = E..A/R = 3,209 40 323 | 0.022 | 0.065 144 4 -1124 | -205 217 | -1329 | -907 40 -1124 | -0.010221( -0.0078
distance from inner wall to n.a. (in), ¢ = 0.32 50 3341 0.067 | 0.065 143 -1 -1115 43 -45 -1072 | -1161 50 -1115 | -0.010138] -0.0078
60 33.8 | 0.110 | 0.057 142 -6 -1107 | 276 -293 -830 | -1399 60 -1107 | -0.010059| -0.0077
SOIL PARAMETERS - good granular soil 70 344 | 0145 | 0.042 144 -10 -1099 | 466 -494 -633 | -1593 70 -1099 | -0.009995| -0.0077
mod of soil reaction at 5' of cover (psi), E's = 80 348 | 0.168 | 0.023 140 12 -1095 | 590 -625 -505 | -1720 80 -1095 [ -0.009954| -0.0076
modulus of soil reaction (psi), E'= 1,41 90 350 | 0.176 | 0.000 [ 140 -13 -1083 | 633 -671 -460 | -1764 90 -1093 | -0.009939| -0.0076
Poisson's ratio, u 100 348 | 0.168 | -0.023 | 140 -12 -1085 | 590 -625 -505 | -1720 100 -1095 | -0.009954 | -0.0076
constr mod (psi), M*=E*(1-u)/((1+u)(1-2u))= 1906.16 110 344 | 0145 | -0.042 | 141 -10 -1099 | 466 -494 -633 | -1593 110 -1099 | -0.009995| -0.0077
lateral stress ratio = K= u/(1-u) = 0.429 120 338 | 0.110 | -0.057 ) 142 -6 -1107 | 276 -293 -830 | -1399 120 -1107 | -0.010059| -0.0077
sym lateral stress ratio = B = (1/2)(1+K) = 0.714 130 3341 0.067 | -0.065| 143 -1 1115 43 -45 -1072 | -1161 130 -1115 | -0.010138| -0.0078
antisym lat stress ratio = C = (1/2)(1-K) = 0.286 140 323 | 0022 ] -0.065] 144 4 -1124 | -205 217 | -1329 | -907 140 -1124 |-0.010221( -0.0078
160 315 [ -0.021 | -0.057 145 9 -1133 | -438 465 | -1571 | -668 150 -1133 | -0.010299| -0.0079
SOIL/STRUCTURE PARAMETERS (full siippage} 160 309 | -0.056 | -0.042| 146 13 -1140 | -628 666 | -1768 | -474 160 -1140 |-0.010363| -0.0079
ring flexibility ratio, UF =(1+K)M*/K . = 0.85 170 305 | -0.079| -0.023 [ 146 16 -1145 | -752 797 | 1897 | -347 170 -1145 -0.0104 -0.0080
bending flexibility ratio, VF = (1-K)M*/K; = 21.1 180 30.4 | -0.086 | 0.000 147 17 -1146 | -796 843 | -1942 | -303 180 1146 | -0.010419| -0.0080
COMMENTS SUM (172 circle) =] -0.1483
STRESS FUNCTION COEFFICIENTS 1. This is 8" diameter ADS Single Wall MISC CALCS
constant term, a,* = -0.045 2. Flexural and compressive modulus are taken as 110,000 psi. Vertical deflection (%) =
cos(2*theta), a;** = 0.938 3. Typical E's values (in psi) for various soils are listed in the table below: Horizontal deflection (%) =
sin(2*theta), b,** = 0.908 ) Standard AASHTO Critical Buckling Pressure (psi), Per
Type of soil Relative Compaction Radial Soil Pressure at Crown (psi), Pax
LOAD PARAMETERS 85% 90% 95% Arc length of each sector (in)

unit weight of sofl (ibst?) Fine-grained soils with less than 25% sand (CL, ML, DL-ML) 500 700 1000
height of fill above crown (ft) = Coarse-grained soils with fines (SM, SC) 600 1000 | 1200 CIRCUMFERENCE SHORTENS=
surcharge pressure (psi), P = 43.8 Coarse-grained soils with little or no fines (SP, SW, GP, GW) 700 1000 | 1600
M essive S ile-Si ircumfence Shortening % (2% Max
/}X._COIIIPI ye Stress i cumfence Shortening % ( )
{-1941.6 OK (<-3000) -303.07 OK (< 1000) -0.0099 OK
AN

S . —

Surchay ?g“ Calculations by: LE K
%/d P(QESLU/E_. 7—-42 8>S‘i‘(e(5% on P‘Pe' - 43. (-Oi)g\ Engineer




ATTACHMENT H

SLOPE STABILITY



SLOPE STABILITY MODEL PROCEDURES



AUG 16 2002

P ‘ ® ® ®oe

PCSTABL6 FOR DOS

VERSION 6.0

USER’S MANUAL

EDITED BY:

Paola Bandini
Research Assistant, Purdue University

. and

Rodrigo Salgado
Associate Prof., Purdue University

’“I"Ill’lililltiiit"“cu'tccccscw S

March 1999




BOUNDARY LOADS

Uniformly distributed boundary loads applied to the ground surface are specified by

~defining their extent, intensity, and direction of application (Figure 8). The limit equilibrium

model used for analysis treats the boundary loads as strip loads of infinite length. The major axis

of each strip load is normal to the two-dimensional X-Y plane within which the geometry of slope

stability problems is solved. Therefore, the extent of a boundary load is its width in the two-
dimensional plane.

Data for each boundary load consist of the left and right X coordinates which defines the -
horizontal extent of load application, the intensity of the loading, and its inclination. The intensity
specified should be in terms of the load acting on a horizontal projection of the ground surface
rather than the true length of the ground surface. Inclination is specified positive counterclockwise
from the vertical. The boundaries must be ordered from left to right and are not allowed to overlap.

A boundary load whose intensity varies with position can be approximated by substituting
a group of statically equivalent uniformly distributed loads which abut one another. The sum of
the widths of the substitute loads should equal the width of the load being approximated. The
inclinations should be equivalent, and the intensities of substitute loads should vary, as does the
load being approximated.

13



SEARCHING ROUTINES

STABL can generate any specified number of trial failure surfaces in random -
fashion. The only limitation is computation time. Usually 100 surfaces are adequate. Each
surface must meet specified requirements. As each acceptable surface is generated, the
corresponding factor of safety is calculated. The ten most critical are accumulated and sorted by
- the values of their factors of safety. After all the specified number of surfaces are successfully

generated and analyzed, the ten most critical surfaces are plotted so that the pattern may be
studied. - '

Circular'and Irregular Surfaces

The search.ing routines, which generate circular and irregularly shaped trial failure
surfaces, are basically similar in use and are, therefore, discussed together.

Trial failure surfaces are generated from the left to the right. Each surface is composed of
a series of straight-line segments of equal length, except for the last segment, which will most
likely be shorter. The length used for the line segments is specified by the user and should be
sufficiently small for the accuracy desired. '

Generation of an individual trial failure surface begins at an initiation point on the ground
surface. The direction of the first line ségment of the trial failure surface is chosen randomly
between two direction limits. An angle of 5° less than the inclination of the ground surface to the
right of the initiation point is one limit, while an angle of -45° to the horizontal is another limit
(Figure 12). The first line segment can fall anywhere between these two limits, but the technique
of choosing its position is biased so that it will lie closer to the -45° limit more often than to the
other.

By specifying zero values for both of the direction limits, the direction limits as
described above are implicitly selected. However, the counterclockwise and clockwise
direction limits may also be specified. After a preliminary search for the critical surface, it is
usually found that all.or most of the ten most critical surfaces have about the same angle of
inclination for the initial line segments. By restricting the initial line segment within direction
limits having a directional range smaller than that which would be used automatically by
PCSTABLG6, and at inclinations which would bracket the initial line segments of surfaces
previously determined to be critical, subsequent searches can be conducted more efficiently.

24
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Direction Limit

Figure 12. Generation of the first line segment to define a trial failure surface.




After establishment of the first line segment, a circular shaped trial failure surface is -
generated by changing the direction of each succeeding line segment by some constant angle
(Figure 13) until an intersection of the trial failure surface with the ground surface occurs. In
~effect, the chords of a circle are generated rather than the circle itself. The constant angle of
deflection is obtained randomly.

An irregular shaped surface is generated somewhat differently after establishment of the
first line segment. The direction of each succeeding line segment is chosen randomly within limits
determined by the direction of the preceding line segment. Surfaces with reverse curvature are
likely, and if a very short length is used for the line segments, a significant amount of kinkiness in
the surfaces will be inevitable. Some reverse curvature is desirable but extreme kinkiness is not.

To avoid the second case the length of the line segment selected should in general not be shorter
than 1/4 to 1/3 the height of the slope. '

When using either of these generation techniques to search for a critical failure surface, the
following scheme is employed. STABL directs computation of a specified number of initiation
points along the ground surface. The initiation points are equally spaced horizontally between two
specified points, which are the leftmost and rightmost initiation points. Only the X-coordinates of
these two points, specified in left-right order, are required. From each initiation point, a specified
number of trial failure surfaces are generated. If the left point coincides with the right, a single
initiation point results, from which all surfaces are generated. The total number of surfaces

generated will equal the product of the number of initiation points and the number of surfaces _
generated from each, '

Termination limits are specified to minimize the chance of proceeding with a calculation of the
factor of safety for an unlikely failure surface. If a generated trial failure surface terminates at the
ground surface short of the left initiation limit (Figure 14), the surface is rejected prior to
calculation of a factor of safety and a replacement is generated. If a generating surface goes
beyond the right termination limit, it will be rejected requiring a: replacement. The termination
limits are also specified in left-right order.

A depth limitation is imposed by specifying an elevation below which no surface is
allowed to extend. This is used, for example, to eliminate calculation of the factor of safety for
generated surfaces that would extend into a strong horizontal bedrock layer. When a shallow
failure surface is expected, the use of the depth limitation prevents generation and ahalysis of deep
trial failure surfaces.

An additional type of search limitation may be imposed to handle situations such as
variable elevation of bedrock or delimitating a weak zone and confining the search for a critical
surface to that area. This type of limitation will be discussed later.

26
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Sliding Block Surfaces

A sliding block trial failure surface generator provides a means through which a
concentrated search for the critical failure surface may be performed within a well-defined weak
zone of a soil profile. '

“Ina simple problem invdlving a sliding block shaped failure face (Figure 15), the following
procedure is used. Two boxes are established within the weak layer with the intent that from within
‘each, a point will be chosen randomly. The two points once chosen define a line segment that is

then used as the base of the central block of the sliding mass. Any point within each box has equal |

likelihood of being chosen. Therefore, a random orientation, position and width of the central block
is obtained. The boxes are required to be parallelograms with vertical sides. The top and bottom of
a box may have any common inclination. Each box is specified by the length of its vertical sides

and two coordinate points that define the intersections of its centerline with its vertical sides (Figure
16). o o | | |

After the base of the central block is created, the active and passive portions of the trial

failure surface are generated using line segments of equal specified length by techniques similar to

those used by the circle and irregular trial failure surface generators.

Starting at the left end of the central block base, a line segment of speciﬁéd length is
randomly directed between the limits of 0° and 45° with respect to the horizontal (Figure 17). The
chosen direction is biased towards selection of an angle closer to 45°. This process is repeated as

necessary until intersection of a line segment with the ground surface occurs, completing the
passive portion of the trial surface. -

For the active portion of the trial failure surface, a similar process is used with the limits for
selection of the random direction being 0° and 45° with respect to the vertical (Figure 17). The
chosen direction is biased towards selection of an angle nearer 45°, _

A modified version of the sliding block surface generator, named BLOCK?2, generates
active and passive portions of the sliding block surface according to the Rankine’s theory. To
avoid the problem of the active or passive wedges terminating out of the defined slope boundaries,
sketches should be drawn. S

STABL allows the use of more than two boxes for the formation of the central block
(Figure 18). The search may be limited to an irregularly shaped weak zone in this way. Another
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Figure 15. Simple sliding block problem.
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Figure 16. Sliding block box specifications.
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Figure 17. Generation_ of active and passive sliding surface.
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Search

a. Intensive search of critical zone previously defined by CIRCLE or RANDOM.

b. Search in irregular weak layer.

Figure 18. Sliding block generator using more than two boxes.
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application might be to conduct a search within a zone previously defined as being critical by use of
the analysis command RANDOM.

Degenerate cases of parallelogram boxes are permitted. For example, if both points
specified as the intersections of a parallelogram centerline with its vertical sides are identical, and
- the length of the parallelograms vertical sides is non-zero, then a vertical line segment, in effect, is
~ defined. When a trial failure surface is generated, each pomt along the vertical line segment's
length has an equal likelihood of becoming a point defining the surface. The vertical line segment
could further degenerate into a point if a zero value is specified for the length of the parallelogram
vertical sides. Then all surfaces generated would pass through the single point. One more case of
a degenerate parallelogram is a line segment whose inclination and position is that of the
parallelogram'’s centerline. For this case, the length of the vertical sides is zero but the intersections
of the paralielogram centerline with its vertical sides are not identical. Again, any point along the
length of the line segment has equal likelihood of becorhing a point defining a generated trial
failure surface. | '

' Surface Generation Boundaries

As an additional criterion for acceptance of generated trial failure surfaces, an ability to
establish boundaries through which a surface may NOT pass has been provided. Such boundaries
may be used with all surface- generating routines except BLOCK2. Each generation boundary
specified is defined by two coordinate points. If a generating surface intersects the line segment
defined by the pair of coordinate points, it will either be rejected and a replacement surface will be -
generated, or the surface will be deflected so that it may be successfully completed. The amount of
deflection permitted for a trial failure surface is limited, and when it is insufficient to clear the.
surface generation boundary intersected, the surface is rejected.

When specifying surface genefatioﬁ boundaries the coordinate points of the left end point
should precede those of the right end point. For the case of vertical boundaries, the order is not
important. Along with the total number of boundaries, the number of vertical boundaries that
deflects generating surfaces upward is specified. The data for these boundaries are required to
precede the data for boundaries that deflect downward.

As mentioned previously, a variable elevation bedrock surface can be bounded so that no
generated surfaces will pass through the rock. For this case, all the surface generation boundaries
defining the bedrock surface would be specified to deflect intersecting trial failure surfaces upward.
Another use might occur after a critical zone has been roughly defined by a searching technique.

34




S CA L '_.“_‘: ] L I =_::;w.=..___ Lt . :‘1.. A x L s ; ’ h - ’ bt o

This zone could be bound so that the subsequent.search will be completely confined to it. Surface ,
generation boundaries above the zone would be specified to deflect downward, and those below the
zone would be specified to deflect upward.

An important corisideration that should be given whenever any type of limitation is
imposed for conducting a search for a critical surface is how many generating surfaces are likely to
be rejected. A rejected surface is lost effort regardless of how efficiently it was generated by
STABL. Perhaps for example, a multiple box search using the command BLOCK would be more
efficient than using the command RANDOM with strict limitations.

Individual Failure Surface

If the failure of the slope is being studied and the location of the actual failure surface is
known, STABL offers the option of specifying the known surface as an individual surface for
analysis. Another situation for which this option would be useful is when the geologic pattern and
shear strength data indicate one or more well-defined weak paths along which failure would be
expected to occur.

An individual failure surface is approximated by straight-line segments defined by a series
of points. The end points of the specified trial failure surface are checked for proper location within
the horizontal extent of the defined ground surface. The Y-coordinates for these two points need
not be correctly specified. STABL directs the calculation of the Y-coordmate, for each of these
two points, from the intersection of a vertical line defined by the specified X-coordinate and the

- ground surface. Data for the coordinate points must be ordered from left to right.
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Figure 1 — Slope Stability Section Locations, Hardee County Landfill Expansion
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Track-Type Tractors

D7R Series I Other Models: L 272> ! =

Printer Friendly

Engineered for demanding work. The
D7R Series Il is designed to be
productive in a variety of applications. It
keeps material moving with the ;
reliability and low operating costs you
expect from Cat machines.

Features & Benefits
Standard Equipment
Optional Equipment

Specification Graphics
(PDF: 167K)

Agriculture,
Construction, Forestry,
Heavy Construction,
Industrial,
Quarry/Aggregate,
Waste

Related Industries:

Detailed Specifications
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: Hérdee Couhty Landfill - Existing 2003 Hardee Cddnty, Florida

'PCSTABL5M/si FSmin=1.0

Safety Factors Are Calculated By The Modified Janbu Method
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‘a1.0 Desc. Type Unit Wt. Unit Wt. Intercept Angle Surfac LI 1618 pst -
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Run Date:
Time of Run:
Run By:

Input Data Filename:

Output Filename:
Unit:

Plotted Output Filename: F:hard-ex.

PROBLEM DESCRIPTION

~** PCSTABLS5M **
by

Purdue University
--Slope Stability Analysis--

2/19/2004
2:03PM
JHO

ENGLISH

Hardee County
Hardee County

BOUNDARY COORDINATES

4 Top Boundaries
34 Total Boundaries

Boundary X-Left
No. (ft)
1
2 100.
3 241
4 391.
5 100.
6 104
7 140
8 142
9 176
10 178.
11 208
12 2009.
13 241.
14 391
15 209.
16 208
17 178
18 176.
19 142
20 140
21 104
22 120.
23
24 . 138
25 142.
26 177
27 199.
28 209.
29 235.
30
31 28.
32
33 27
34

.00

00

.00

00

00"
.74
.74
.24
.74

24

.24

74
27

.00

74

.24
.24

74

.24
.74
.74

00

.00
.00

00

.00

00
00
00

.00

56

.00
.00
.00

Y-Left ' X-Righ
(ft) (ft
85.00
85.00
132.00
135.00
85.00
85.00
97.00
97.50
109.00
109.50
119.50
120.00
130.50
133.50
120.00
119.50
108.50
109.00
97.50
97.00
85.00
85.00
76.00
76 .00
74.00
74.00
85.00
85.00
72.00
70.00
70.00
61.43
61.43
46.07

ISOTROPIC SOIL PARAMETERS
7 Type(s) of Soil

Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept Angle

No. (pcf) (pcf)

(psf) (deg)

F:hard-ex.
F:hard-ex.

ouT

PLT

Landfill - Existing 2003
, Florida

t
)

100.
241.
391.
600.
104.

140
142

176.

178

208.
209.
241.
391.

600

600.
600.
600.
600.

600

600.
120.

138
138

142.

177

199.

209

235.
600.

28.
600.

27

600.
600.

Y-Right Soil Type
(ft) Below Bnd
00 85.00 1

00 132.00 2

00 135.00 2

00 135.00 2
74 85.00 1

.74 97.00 3
.24 97.50 4
74 109.00 3

.24 109.50 3
24 119.50 3

74 120.00 4

27 130.50 3
00 133.50 3
.00 133.50 3
00 120.00 4
00 119.50 3
00 109.50 4
00 109.00 3
.00 97.50 4
00 97.00 3
00 85.00 1
.00 76.00 -1
.00 76.00 1
00 74 .00 1
.00 74 .00 1
00 85.00 1
.00 85.00 1
00 72.00 1
00 72.00 1
56 70.00 . 5
00 67.00 5
.00 61.43 6
00 61.00 6
00 53.50 7

Pore Pressure Piez.

Pressure Constant Surface
(psf)

Param.

No.



1 105.0 120.0 .0 28.0 .00 0 1
2 105.0 110.0 .0 30.0 .00 0 1
3 60.0 60.0 250.0 27.0 .00 0 1
4 60.0 60.0 .0 21.5 .00 0 1
5 107.0 127.0 .0 13.0 .00 0 1
6 75.0 110.0 300.0 9.0 .00 0 1
7 124.0 137.5 .0 35.0 .00 0 1

PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 83.00
2 ~ 600.00 83.00

BOUNDARY LOAD (S)
1 Load(s) Specified

Load X-Left X-Right Intensity - Deflection
No. (ft) (ft) (psf) (deg)
1 241.00 © 250.50 1618.0 .0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 8.0

Box X-Left Y-Left X-Right Y-Right . Height
No. (ft) (ft) (ft) (ft) (ft)
1 210.00 119.75 225.00 119.75 .20
2 230.00 119.75 250.00 119.75 . .20

The Following is the Most Critical Of The Trial
Failure Surfaces Examined.

Safety Factors Are Calculated By The Modified Janbu Method

Failure Surface Specified By 5 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 206.15 120.38
2 213.45 119.76
3 241.00 119.81
4 245.89 126.14
5 248.97 132.16

FACTOR OF SAFETY = 1.0 (With Equipment Load - This Model only
used to estimate minimum waste strength
parameters)
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¢ 1.3}j subgrade 1 105.0 120.0 0.0 28.0 W1
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e 1.3 V. Bale 3 60.0 60.0 250.0 27.0 W1
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Run Date:
Time of Run:

Run By:

Input Data Filename:

Output
Unit:

Plotted Output Filename:

PROBLEM DESCRIPTION

Filename:

** PCSTABLSM **

by

Purdue University
--Slope Stability Analysis--

2/23/2004
11:48AM

JH

0

F:hard-ex.
F:hard-ex.

ENGLISH

Hardee County

F:hard-ex.

ouT

PLT

Hardee County, Florida

BOUNDARY COORDINATES

4 Top

.00

00
00
00
00

.74

74

.24

74
24

.24

74
27
00
74

.24

24
74
24
74

.74
.00
.00

00
00
00
00
00
00

.00

56

.00
.00

Boundaries

Y-Left
(£t)
85.
85.
132.
135.
85
85.
97.
97
109.
109.
119.
120.
130
133.
120.
119.
109.
109.
97.
97
85.
85.
76
76.
74 .
74 .
85
85.
72.
70.
70.
61.
61

34 Total Boundaries
Boundary X-Left
No. (ft)
1
2 100.
3 241,
4 391.
5 100.
6 104
7 140.
8 142
9 176.
10 178.
11 208
12 209.
13 241.
14 391.
15 209.
16 208
17 178.
18 176.
19 142,
20 140.
21 104
22 120
23
24 138.
25 142.
26 177.
27 199.
28 209.
29 235.
30
31 28.
32
33 27
34

© .00

46.

ISOTROPIC SOIL PARAMETERS
7 Type(s) of Soil

Soil Total
Type Unit Wt.
No. (pcf)

Saturated Cohesion Friction
Intercept

Unit Wt.
(pcf)

{psf)

.00
.00

00

.00
.00

00
50
00
50
50

.00

50

.50
.50

00

.50

50
00
50

.00

00

.00

00
00

.00
.00

00
00

.00
.00

00
43
00

.50

Landfill - Existing 2003

Soil Type
Below Bnd

AUV UREHRPHEFRERRHAEERERWERWARAWAWWWERWWWHRWHNNNR

e Pressure Piez.

X-Right Y-Right
(fr) (ft)
00 100.00 85
00 241.00 132
00 391.00 135.
00 600.00 135
.00 104.74 85
00 140.74 97.
00 142.24 97.
.50 176.74 109.
00 178.24 109.
50 208.24 119.
50 209.74 120
00 241.27 130.
.50 391.00 133
50 600.00 133
00 . 600.00 120.
50 600.00 119
50 600.00 109.
00 600.00 109.
50 600.00 97.
.00 600.00 97
00 120.00 85.
00 138.00 76
.00 138.00 76.
00 142.00 74 .
00 177.00 74
00 199.00 85
.00 209.00 85.
00 235.00 72.
00 600.00 72
00 28.56 70
00 600.00 67.
43 