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1.0 INTRODUCTION

1.1 Project Description

The C-44 Reservoir/Stormwater Treatment Area Project (Project) is included in the
Comprehensive Everglades Restoration Plan (CERP) as part of the Indian River Lagoon South
(IRL-S) Project. The Project will attenuate the freshwater flow and improve the water quality of
flow into the St. Lucie Estuary. The C-44 Basin has a contributing drainage area of
approximately 202 square miles located in Martin County, Florida. The C-44 Canal is the
primary conveyance that serves the C-44 Basin. The project site is located approximately 1 mile
east of Indiantown, Florida and encompasses an area adjacent to and 7 miles to the north of the
existing C-44 Canal (see Figure 1.1).

The recommended plan for the Project includes a reservoir to capture local runoff and flow from
the C-44 Canal, and a stormwater treatment area (STA) to treat the flow from the reservoir
before it is returned to the C-44 Canal. Inflow to the proposed reservoir from the C-44 Canal will
be through an intake canal and a 1,100-cubic-feet-per-second pump station. The pump station
will be located near the southeast portion of the reservoir. Water will be discharged by gravity
from the reservoir through a discharge structure located in the northeast corner of the reservoir
to a distribution canal that will deliver water to the STA cells. Water will then be discharged from
the STA cells to the STA collection canals and from there to the C-44 Canal through a system of
discharge structures. The Project configuration, as shown on Figure 1.2, was prepared by the
US Army Corps of Engineers (USACE). The Project is split into separate contracts as follows:

» Contract 1 - Intake Canal, Project Access road, and C-133A and C-133 Canals.
» Contract 2 - Reservoir with appurtenant features.

» System Discharge Canal and Spillway

» STAs with appurtenant features (culverts, etc.).

* Pump Station and appurtenant features

Construction/bid documents have been completed for Contract 1 and that portion of the Project
is currently under construction. Contract 1 and Contract 2 will be constructed by contractors
working for the US Army Corps of Engineers (USACE). The System Discharge Canal and
Spillway, the STAs and the Pump Station will be constructed by contractors working for the
South Florida Water Management District (SFWMD).

1.2 Purpose and Scope of Work

The purpose of this Geotechnical Data Report (GDR) is to present historical and recent data
obtained by HDR Engineering Inc. (HDR) and by others that describes the existing site and
subsurface conditions related to Contract 2 of this Project. Contract 2 Project features are
shown on Figure 1.3. This report contains field investigation data, laboratory and field test
results, results of an environmental site assessment, and a characterization of the subsurface
site conditions. This report may contain information pertaining to the project site that lies outside
of the Contract 2 construction limits for reference purposes only. The following reports or
investigations were utilized to prepare the GDR:

e 2003 Investigation - Subsurface Exploration and Preliminary Geotechnical
Engineering Evaluation, Troup Indiantown Water Control District Reservoir and
Stormwater Treatment Area Project, Ardaman & Associates, Inc. (Ardaman),
December 2003. (included as Appendix H)
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» 2004 Geotechnical Investigation - Preliminary Subsurface Investigations and
Geotechnical Analyses, C-44 Water Management Project, Camp, Dresser, and
McGee (CDM), April 2004. (included as Appendix I)

2004 Environmental Investigation - Consolidated Citrus LP and Gardinier Florida
Citrus, Inc. Properties, Martin County, Florida - Proposed (C-44
Reservoir/Stormwater Treatment Area Phase I/l Environmental Site Assessment,
CDM, December 2004.

e 2005 Investigation - SEI, 2 September 2005, “Capacitively Coupled Resistivity
Report.” (included as Appendix D)

» 2006 Site Characterization Report — Site Characterization Report, HDR, 2006.

» 2007 Test Cell Investigation - Final Test Cell Analytical Report for Construction and
Operations, HDR, July 2007.

» 2012 Investigation - Final Report of Geotechnical Exploration, Volume I, AMEC
Environment and Infrastructure Inc. (AMEC), December 2012; and Final Report of
Geotechnical Exploration, Volume Il, AMEC, January 2013.

e 2012 Well Rehab Report —CDM Smith, Inc., 2012. Well Rehabilitation, C-44
Reservoir and Stormwater Treatment Area Groundwater Monitoring Project, Final
Completion Report. Report prepared for the USACE, Jacksonville District dated
June 2012, 13 p. plus figures, tables, and appendices.

e 2012 TM 6&7 — Technical Memoranda 6 & 7: Geotechnical Evaluation, HDR, 2012.

1.3 Limitations and Basis for Findings

The professional services of HDR have been performed and findings have been made in
accordance with generally acceptable principles and practices for the respective professional
disciplines.

The scope of the investigation is outlined in Section 1.2 and was intended to describe site and
subsurface conditions for the proposed Project. The evaluations submitted in this report are
based upon the geotechnical data obtained at the locations indicated at the date of exploration.
Regardless of the thoroughness of a site exploration program, conditions between exploration
locations may be different from those at specific exploration locations and there is the possibility
that soil and groundwater conditions will not be as anticipated by the designers or by the
contractors. In addition, the construction process itself may alter soil and groundwater
conditions.
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2.0 SITE HISTORY AND ENVIRONMENTAL CONDITIONS

2.1 Purpose

The purpose of this Section is to provide a summary of the known site history for the property
associated with the Project.

2.2 Regional and Site Geology
2.2.1 Regional Physiography and Geomorphology

The IRL-S study area includes coastal lowlands formed during the inundation and subsidence of
recent ice ages. The relatively uniform soils and groundwater characteristics in the IRL-S
watershed are a product of these periods of oceanic submergence and emergence that shaped
the region.

The soils in the area can be grouped into five major categories based on hydrologic and
physical characteristics: 1) soils of the sand ridges and coastal islands, 2) soils of low ridges
and knolls, 3) soils of the flatwoods, 4) soils of sloughs and freshwater marshes, and 5) soils of
the tidal swamps. The St. Lucie Estuary watershed is dominated by pine flatwood, slough, and
freshwater marsh soils. The remaining three categories comprise minor soil associations that
occur in regions of major topographic change such as riverbeds. Each individual soil can be
further classified into a hydrological soil group based on surface water runoff or infiltration
characteristics (Florida Soil Survey Staff, 1992). The numerous land alterations in the area are
chiefly due to erosion, and resulted in the accumulation of fine, organic rich sediments,
commonly called “muck,” in the estuary. Construction and operation of major canals discharging
into the estuary, starting in the late 1800’s, accelerated the natural process of muck formation at
the fresh-water/salt-water interface.

2.2.2 Project Area Geology

Martin County lies within the Coastal Plain province of the southeastern United States, and
includes three physiographic subdivisions: The Eastern Valley, the Osceola Plain to the
northwest, the Atlantic Coastal ridge at the northeastern coastline, and a narrow extension of
the Everglades marsh adjacent to Lake Okeechobee (White, W.A., 1970) as shown in Figure
2.1. The Eastern Valley consists of a broad, flat relict beach ridge plain. The Osceola Plain is a
narrow terrace in Martin County, and appears to have been a narrow peninsula or a series of
islands and shoals at one time (Adams, 1992).

More specific site geology based on the previous site subsurface investigations is discussed in
Section 6.0, Geologic and Hydrogeologic Site Conditions.

2.3 Geologic Hazards Evaluation

Geologic hazards, or natural hazards, include all of those hazards that arise independent from
human activity. Examples of hazards that affect Florida include sinkhole collapse, storms
(hurricanes), floods, and less probably, earthquakes (Upchurch and Randazzo, 1997). A natural
hazards screening evaluation was performed to determine whether a significant potential exists
for seismic geologic hazards to affect the Project. Seismic hazards are associated with
earthquake activity. The potential hazards associated with karst activity at the Project site were
also evaluated. The intent of the screening evaluation is to utilize readily available data and
criteria to ascertain the existence of a potential geologic hazard at the Project site.
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2.3.1 Seismic Hazards

Earthquakes occur in Florida, however, none have been hazardous or caused significant
damage. Florida is one of the few low-risk areas for earthquakes in the coterminous United
States, and there is no evidence to suggest that Florida will ever suffer a major earthquake.
Studies of the basement structure of Florida indicate that the region was faulted during the
breakup of Pangaea. The surface traces of faults on land surface in Florida are minor, and there
is little evidence of stress accumulation or slippage along these faults at present, however,
earthquakes focused outside of the state have caused minor damage in Florida (Upchurch,
S.B., and A.F. Randazzo, 1997).

The USACE has established guideline procedures for the evaluation of seismic geologic
hazards. These hazards include: (a) surface fault rupture along an active fault, (b) soil
liquefaction due to strong earthquake ground shaking, (c) soil differential compaction due to
strong earthquake ground shaking, (d) landsliding, and (e) flooding due to earthquake activity.
There are two screening procedures outlined by USACE. 1) A check is made as to whether a
hazard has previously occurred at the site (or in the near vicinity) during historical earthquakes.
This check may involve a review of published reports, or discussions with geologists
knowledgeable of the prior earthquake performance of an area. 2) A check is made as to
whether the site is included in an area for which a regional earthquake hazard map has been
prepared by a federal or state agency.

Since the seismic hazards listed above are associated with earthquake activity, the screening
process for the Project site included evaluating the former and probable future occurrence of
earthquakes at or near the site, the U.S. Geological Survey (USGS) probabilistic seismic
hazards analyses (PSHA) web site was utilized to evaluate the probability of a future
earthquake at the site. For southern Florida, including the Project site, the PSHA probability of a
magnitude >5.0 earthquake within 100 years and 50 kilometers of the site is between 0.005 and
0.01 (Figure 2.2). The probability of a magnitude >6.5 earthquake within 100 years and 50
kilometers of the site is between 0.00 and 0.001 (Figure 2.3). The maps indicate a very low to
no likelihood of earthquakes in the Project area.

The USGS has developed maps showing earthquake ground acceleration for the United States.
The peak acceleration with 2% probability of exceedance in 50 years (2475 year return interval)
is approximately 2% to 3.6% gravity (g) (Figure 2.4). The most conservative value of 3.6 was
chosen by the CERP for use in liquefaction analysis per Design Criteria Memorandum 6 (DCM-
6).

A list of known earthquakes and tremors felt in Florida from 1727 to 1991 was compiled by Lane
(1991). A total of twenty-seven were identified, with the foci of many being out of the state.

2.3.2 Karst

Dissolution of limestone and dolostone can create a landscape known as karst. Sinkholes, the
most widely known karst feature, are funnel-shaped depressions that form as a result of
dissolution of underlying fractured rock (Upchurch and Randazzo, 1997).

Sinclair, W.C., J.W. Stewart, 1985, produced a sinkhole development map for the state of
Florida (Figure 2.5). The map places Martin County, including the Project site, in an area where
sinkholes are few, shallow, of small diameter, and dominated by cover subsidence sinkholes.
Sinkholes develop by subsidence in areas where the limestone is covered by materials that are
relatively non-cohesive and permeable. In areas where the sand cover is 50 to 100 feet thick, as
in the case of the Project site, few sinkholes generally occur. Subsidence sinkholes form when
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rainwater percolates through the non-cohesive sediments to underlying limestone, which
dissolves. Under these conditions, individual grains of sand move downward in sequence
replacing limestone that has dissolved. Since the sand is replacing the limestone in sequence,
cavities in the limestone cannot develop to appreciable size, thus the sinkholes are generally of
small diameter (Sinclair, W.C., J.W. Stewart, R.L. Knutilla, A.E. Gilboy, and R.L. Miller, 1985).

In order to determine if modern sinkholes have been reported in the vicinity of the Project site,
the sinkhole database developed by the Florida Sinkhole Research Institute at the University of
Central Florida, Orlando. (SEI, 1998) was queried. This database is available from the Florida
Geological Survey and from Subsurface Evaluations, Inc. (SEl). The database includes
locations (by Township and Range) and dates of occurrence of nearly 2,000 sinkholes that were
reported in Florida between 1964 and 1992, with some more recent updates by Subsurface
Evaluations, Inc. A survey of this database for occurrences at the Project site sections indicates
no reported occurrences. No sinkholes were reported in Martin County as of 2004, as shown on
Figure 2.6.

Upchurch and Littlefield (Upchurch, S.B. & Littlefield, J.R. 1988) developed a method for
assigning risk of sinkhole activity to geographic areas. Sinkhole risk was measured by
quantifying the number of modern (1964-1985) sinkholes reported per unit area per year. In
terms of modern sinkhole reporting, the lowest risk was 0.003 square miles per year (mi?/yr) and
the highest was 0.083/mi?/yr. Paleosinkholes were found to occur in proportion to modern
sinkhole occurrences. Sinkhole risk was based on the percentage of an area occupied by
ancient sinkholes. Low risk was found to exist where no paleosinkholes were reported, and
highest risk was found to be where 10% or more of the area is occupied by ancient sinkholes.
Through the efforts of several government agencies, a sinkhole risk map has been produced,
which show the possibility of sinkhole development in Florida (Figure 2.5). The map shows that
the Project site is located in an area of lowest sinkhole probability in the state.

2.4 Historical Information

A series of aerial photographs, dated 1940, 1952, 1958, 1970, 1981, and 1999 were obtained
from the USGS, USACE, and the U.S Department of Agriculture (USDA). The following is a
review of the available historical aerial photographs which include coverage of the Project site.

1940 — The site appears undeveloped and covered with numerous wetlands. The C-44 Canal is
visible to the south of the site. (See Figure 2.7 for 1940 aerial)

1952 — Numerous wetland areas are present across the site. Some row crop farming practices
are present on the central and southern portions of the site. The C-44 Canal is visible to the
south of the site, and the town of Indiantown is present to the southwest of the site. (See Figure
2.8 for 1952 aerial)

1958 — The site appears much the same as in the 1952 aerial photograph with the exception of
further development (ditches/canals and roads) on the west-central portion of the site. The C-44
Canal is visible to the south of the site. (See Figure 2.9 for 1958 aerial)

1970 — The numerous wetland areas which appeared on the 1952 and 1958 aerial photographs
are no longer visible on the 1970 aerial. Roads and ditches/canals are apparent across the
entire site. The site appears to have been drained and occupied primarily by citrus groves. A set
of buildings is evident on the west central portion of the site in a location believed to be the
“existing maintenance area” and also there appears to be a building to the south of the “existing
maintenance area.” This building is referred to by CDM in the Phase I/l Environmental Site
Assessment (ESA) report as the former Pole Barn area. The existing Florida Power and Light

I.)? Page 5 December 23, 2014



C-44 Reservoir/STA Project W912EP-14-R-0016

transmission line easement appears to be present. Citrus Boulevard and the C-44 Canal are
visible to the south of the site. (See Figure 2.10 for 1970 aerial)

1981 — The site appears much the same as in the 1970 aerial photograph. A structure or
structures appear to be visible in the east-central portion of the site in the approximate location
referred to in the previously referenced Phase I/l ESA report as the “former Coca-Cola
maintenance shop or area”. (See Figure 2.11 for 1981 aerial)

1999 — The site appears much the same as in the 1981 aerial photograph. However, the
structure or structures which appeared in the approximate location of the “former Coca-Cola
maintenance area” on the 1981 aerial photograph are no longer visible. (See Figure 2.12 for
1999 aerial)

The review of historical aerial photographs indicates that the Project area was occupied by
numerous wetland features prior to the development as farmland. Based on the aerial review, it
appears that the site was undeveloped until at least 1952, and occupied by numerous wetland
features. Sometime between 1952 and 1970, the site was drained by ditching, and citrus
operations began.

2.5 Environmental Site Assessments

The Phase l/ll ESA report (December 2004) prepared by CDM includes the current proposed
property configuration. The purpose of the Phase | ESA was to identify any “recognized
environmental conditions” (RECs) at the site, which are defined in American Society for Testing
and Materials (ASTM) E1527-00 as “the presence or likely presence of any hazardous
substances or petroleum products into structures on the property or into the ground,
groundwater, or surface water of the property.” Phase | identified 11 REC areas for further
investigation. The information provided in this Section was previously submitted to the South
Florida Water Management District (SFWMD) as a separate Technical Memorandum entitled
“Documentation of Existing Information, Site Conditions and Site History” dated August 1, 2005,
under Work Order 6, Task 1.

An initial Phase Il ESA investigation was conducted in the REC areas in December of 2003.
Based on the results of the initial Phase Il ESA investigation, additional sampling was required
to address constituents of potential concern and to allow application of the District, the U.S. Fish
and Wildlife Service (USFWS) and the Florida Department of Environmental Protection (FDEP)
protocols for evaluating properties with current and/or historical agricultural activities (with
reported significant agrochemical use) that eventually will be inundated or partially inundated,
either as components of regional water attenuation reservoirs, STAs, or restored wetlands.

All assessment sampling results were compared to the soil and groundwater cleanup target
levels specified in Chapter 62-777 F.A.C. (generally human health standards), SQAGs
(ecological risk), and ecological restoration targets established by FWS. Groundwater
monitoring wells were installed in the cultivated areas of each property and sampled for the
same agrochemical parameters sampled in cultivated area soils to assess potential for leaching
from the soil to groundwater. There were no exceedances of groundwater cleanup target levels
(Chapter 62-777 F.A.C) in the cultivated area within the C-44 RSTA footprint.

The results of the Phase I/l ESA are summarized in Table 2.1 and the locations of the RECs
are shown on Figure 2.13. Additional detailed information can be found in “Consolidated Citrus
LP and Gardinier Florida Citrus, Inc. Properties, Martin County, Florida — Proposed C-44
Reservoir/Stormwater Treatment Area Phase /Il Environmental Site Assessment” dated
December 2004, prepared by CDM.
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3.0 HISTORY OF SITE EXPLORATIONS

Beginning in 2005, the site characterization effort for the Project began under the direction of
the SFWMD. This effort included review of the previously collected information (Ardaman, 2003
and CDM, 2004), as well as completion of new site explorations, collection and evaluation of
ground water monitoring data, and laboratory testing. On-site explorations completed during the
2005 effort included: rotary-wash borings with Standard Penetration Test (SPT) sampling; cone
penetrometer test soundings with pore pressure measurements; rotary-auger borings; bulk
sample test pits; resistivity surveys to delineate the continuity and composition of shallow soil
layers; monitoring wells; laboratory testing; and aquifer testing. Following is a summary of the
2003 and 2004 geotechnical investigations. The reports from these investigations are included
as Appendix H and Appendix |, respectively. Figure 3.1 shows the location of the Ardaman and
CDM investigations performed at the Project site.

1) The Ardaman subsurface investigation was conducted in Fall of 2003 and consisted of
the following:

* 41 SPTs conducted on mud rotary borings —
o 8 test borings were drilled to a depth of 100 feet below ground surface;
o0 33 test borings were drilled to a depth of 45 feet below ground surface.

» 68 exploratory solid stem auger borings — Borings drilled to a depth of 10 feet below
ground surface for continuous sampling of the soil strata close to the ground surface.

* 16 monitoring wells installed in clusters of 3 to 4 wells — Wells were installed with 5
foot screens with the bottom of screened interval depth ranging from 7.8 to 80 to feet
below ground surface.

2) The CDM supplemental subsurface investigation was conducted from January through
April of 2004 to identify the thickness of the surficial aquifer (i.e. depth to the Hawthorn
Confining Zone), to further develop the hydraulic conductivity parameters of the
subsurface strata and to investigate potential borrow materials. The CDM supplemental
subsurface investigation consisted of the following:

4 SPT borings by mud-rotary method
o SPT samples collected continuously from ground surface to 10 feet, and on 5
foot intervals from 10 feet to the final depth of boring
0 Depths ranged from 135 to 150 feet below ground surface.
0 4 undisturbed Shelby Tube samples collected in the clayey san layer at 7 to
11 feet below ground surface.

» 3 aquifer performance test wells — 4 inch diameter wells constructed with 100 foot
screens, and the bottom of the screened interval depth ranged from 130 to 136 feet
below ground surface. The aquifer performance tests were conducted by pumping
each fully penetrating aquifer performance test for approximately 24 hours and
measuring the drawdown level in the companion 2 inch diameter monitoring well.

* 11 monitoring wells of 2 inch diameter installed by mud-rotary
o 3 monitoring wells constructed using a 100 foot screen with the bottom of the
screen interval depth ranging from 135 to 137.5 feet below ground surface

o 23 test pits ranging in depth from 10 to 16 feet below ground surface
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0 2 grab soil samples collected from each strata layer and analyzed for
gradation, specific gravity, Atterberg Limits, moisture content, organic
content, hydraulic conductivity, consolidated-undrained triaxial compressive
strength (on remolded samples), and Unified Soil Classification System
(USCS) classification

» Undisturbed soil samples - Testing of split barrel and undisturbed soil samples
0 gradation, unit weight, specific gravity, Atterberg limits, moisture content,
organic content, and soil classification by the (USCS),
0 hydraulic conductivity,
0 consolidated — undrained triaxial compressive strength (of remolded
samples).

The information obtained during the 2005 phase of the Project was documented in the Final
Geotechnical and Geologic Site Characterization Report, dated March 2006 (HDR 2006,
referred to herein as either the Site Characterization Report or Site Characterization). The
purpose of the Site Characterization Report was to evaluate the existing site and subsurface
conditions to delineate the availability and distribution of soils for design and construction
considerations, and to determine the geotechnical properties of these materials for engineering
analyses. The report also focused on the lithologic engineering properties and hydrogeologic
regime at the site to fully evaluate the design, construction and operational considerations for
SFWMD.

Subsequent to the completion of the Site Characterization Report, additional site investigations
and geotechnical laboratory testing were conducted in late 2006 and early 2007; to collect
information related to modified Project features and to further investigate subsurface conditions
at target locations. This series of explorations, referred to in this GDR as “post site
characterization” included rotary-wash and auger borings, and laboratory tests. A formal report
for this investigation was not issued but the data was presented in TM 6 and 7 — Reservoir
Vicinity Updated Geotechnical Evaluation (HDR, 2012).

The construction and the results of one year of operations of the test cells are summarized in
the Final Test Cell Analytical Report for Construction and Operations (HDR, July 2007). This
information includes reservoir seepage rates, soil-cement lab and field production testing
results, and evaluation of constructability issues and lessons learned. Additional geotechnical
information came from the Test Cell Program construction and operation. In order to provide a
large scale field test of the construction and operation of the Project, a test cell program was
designed and constructed on a 475 acre portion of the reservoir at the location shown on Figure
3.2. The test cells were constructed between February and June of 2006 and operated through
June 2007. The purpose of the Test Cell Program was to evaluate various aspects of the
design, construction and operation of the Project, including:

* Auvailability, distribution, and suitability of on-site soil materials for various project
components;

* Dewatering;

» Excavation methods and stability;

» Verification of the site characterization;

» Grading of the STAs; and

* Production/placement of soil-cement.

Test Cell Program operation also provided the opportunity to collect and evaluate piezometer
(monitoring well) data to verify seepage models and confirm estimates of reservoir seepage.
Information related to the Test Cell Program is discussed further in Section 8.0.
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The most recent geotechnical information came from an investigation conducted in 2012 by
AMEC. Four (4) additional borings were drilled and twenty-five (25) additional test pits were
excavated. The data was used to further evaluate settlement concerns associated with the
deeper foundation clay layer at the northern section of the embankment alignment and also to
evaluate the suitability of target foundation soils and water sources for use in the soil-cement.
The AMEC investigations are summarized in the reports Final Report of Geotechnical
Exploration, Volumes | and Il, dated December 2012 and January 2013, respectively.

This GDR presents results of all the previously collected exploration information, lab data, and
field testing results from the Project site collected since 2005.

Table 3.1 includes a summary of the various types of explorations conducted at the site for each
of the studies. The locations of the explorations conducted in the reservoir vicinity are shown on
Figure 3.2. The locations of the explorations conducted in the Project site are shown on Figure
3.3. The locations of monitoring wells at the site are shown in Figure 3.4
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4.0 FIELD INVESTIGATIONS

4.1 Introduction

This Section describes the exploration methods used to investigate the subsurface conditions at
the Project site. Boring locations referenced throughout this Section are presented in Figures
3.1 through 3.3; the associated boring logs and lab results are included in Appendix A and
Appendix B, respectively.

The contractor should read the boring logs with great care. Some of the boring logs show
materials classified as sand or gravel but have in the description "sandstone pieces" or
"sandstone" or "limestone" noted. However, the sand sized or gravel sized sandstone or
limestone pieces recorded on the logs actually represent a coherent sandstone or limestone
layer which was broken into pieces through the SPT procedure.

4.2 Field Exploration Methods
4.2.1 Sampling Methods

Field exploration programs were developed and performed by HDR and AMEC to supplement
and verify previous investigations performed at the Project site. The field exploration programs
were conducted between 2005 and 2012. HDR field activities were coordinated and observed
by the HDR’s field engineer, with support from geologists and engineers from Williams Earth
Sciences, Inc. (WES) or Ardaman. Tables 4.1 through 4.4 list all of the explorations and their
locations. The locations of field explorations are shown on Figures 3.2 and 3.3.

The following soil sampling methods were used in conjunction with the exploratory borings:

Boring Type Sampling Method

Rotary-Wash Borings (CB) SPT
Thin-walled tube sampling

Rotary-Auger (AB) and Test Pits (TP) Disturbed grab sampling

4.2.2 Rotary-Wash Borings with SPT

HDR Investigation

The rotary-wash soil borings (CBs) with SPT, along with thin-walled tube (Shelby tube) samples
were used primarily to evaluate the soil material beneath the proposed reservoir embankment
and throughout the Project site. The boring program consisted of a total of 219 CBs. The soil
samples from the CBs were logged in the field and then the soil samples were examined by a
geologist in the laboratory after completion of the laboratory testing program in order to verify and
refine the field classifications. The locations of the CBs are shown on Figures 3.2 and 3.3.
Copies of the boring logs are included in Appendix A-1.

Borings were conducted by WES and Ardaman. The borings were drilled using truck-mounted
Central Mine Equipment 45 or 55 drill rigs. All drill rigs were equipped with a 140 pound manual
SPT hammer. Both automatic and rope-cathead systems were used.
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The borings were advanced to depth using mud-rotary drilling to form a 3 inch-diameter borehole.
Split barrel samples with SPT were collected continuously from the ground surface to a depth of
10 feet and at 2.5 foot intervals thereafter until the final depth of the boring. The SPT procedure
conformed to the methods described in ASTM D1568.

Two borings were performed at the site specifically to evaluate liquefaction potential following the
District’s guidelines on Geotechnical Seismic Evaluation of CERP Dam Foundations (DCM-6).
The drill rig SPT sampling equipment was instrumented to measure transferred energy in
conjunction with the performance of these borings. The results of the measurements testing can
be found in Appendix A-1.

SPT split barrel sampling was accomplished with a 2.0 inch (outside diameter), 1-3/8 inch (inside
diameter) standard split-barrel sampler and “N” size drilling rod. The sampler was typically driven
24 inches into the soils with a 140 pound hammer freely falling 30 inches. The number of blows
required to drive the sampler one foot after seating it six inches in the soil provides the SPT
resistance or N-value unless 50 blows or greater occurred for a 6 inch interval; this was
considered "refusal". The sampler was driven an additional 6 inches, for a total of 24 inches, to
obtain additional soil sample if refusal did not occur.

The SPT sampling was performed in general accordance with ASTM D1586. A representative
portion of each soil sample recovered in the split barrel was placed in a labeled, wide-mouth,
airtight clean plastic jar with a Teflon-faced screw top.

The borings were drilled with bentonite drilling mud and/or casing to support the borehole. After
the planned depth interval was reached at each CB location, the open borehole was tremie
grouted from the bottom up to the ground surface with a Portland cement mixture consisting of
approximately one 94 pound bag of Portland cement and 3 pounds of bentonite per 6 gallons of
water.

AMEC Investigation

In 2012, four additional CBs were drilled along the northern reservoir embankment location. The
SPT borings were advanced by mud rotary drilling techniques using a combination of fish tail
drag bits and tri-cone roller bits utilizing a bentonite drilling mud mixture as a borehole stabilizer
and drilling aid. The drilling services incorporated traditional continuous sampling methods using
standard penetration testing throughout the entire length of the borings. Four (4) inch diameter
rock coring was performed for two consecutive 2 foot core runs (core depths ranged from
approximately 14.25 feet to 18.25 feet) within core boring CB-472. The other field services were
performed in general accordance with the Project contract. An All Terrain Vehicle-mounted drill
rig was used to access all boring locations due to the low bearing and relatively loose surface
soil conditions.

At the direction of the USACE representative, companion borings were performed at boring
locations CB-473 and CB-474. The purpose of these companion borings was to obtain intact
thin-wall samples, in accordance with ASTM D1587, of clays encountered within the SPT
borings. Intact thin-wall samples were not collected at the request of the USACE’s on-site
representative for borings CB-471 and CB-472 due to the lack of cohesive material or due to an
abundance of shell content within these boring profiles.

The boring locations were selected by USACE. AMEC was provided with State Plane
Coordinates for each field test location. State Plane Coordinates were converted into
Latitude/Longitude coordinates for use with hand-held Global Positioning System (GPS) device.
The borings were located in the field by AMEC’s survey personnel. The SPT borings were
drilled by drilling subcontractor AMDRILL, Inc.
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The approximate boring locations are shown on Figures 3.2 and 3.3. These locations were
subsequently surveyed by AMEC’s Orlando-based survey crew. Ground surface elevations in
North American Vertical Datum (NAVD) 1988 and State Plane FL East NAD 1983/2007 northing
and easting coordinates were also determined for each boring location by the Orlando office,
and a survey report was provided, as presented in Appendix A-2. The coordinates are also
presented on each drilling log in Appendix A-2 and in Table 4.1.

The drilling logs present the penetration resistances and the soil and rock descriptions for each
SPT boring. The stratification lines and depth designations on the boring records represent the
approximate boundaries between soil and rock types. In some instances, the transition between
soil and rock types may be gradual.

SPT Borings — The SPT borings were performed in general accordance with ASTM D1586,
"Penetration Test and Split-Barrel Sampling of Soils." The borings were advanced using a rotary
drilling process and bentonite drilling fluid was circulated in the boreholes beyond the caprock to
stabilize the sides and flush the cuttings. At the specified intervals (every 18 inches or at a 5 foot
center to center spacing), the drilling tools were removed and soil and rock samples were
obtained with a standard 1.4 inch inside diameter (ID), 2.0-inch outside diameter (OD), split-
tube, unlined sampler. The sampler was first seated 6 inches and then driven an additional foot
with blows of a 140 pound automatically tripped hammer falling 30 inches. The number of
hammer blows required to drive the sampler the final foot is designated the "Penetration
Resistance." The length of each sample recovered in the split-tube sampler was measured for
the determination of the percent recovery.

The samples were examined and classified by a professional geologist in the field during the
drilling operations. Representative portions of the soil and rock samples, obtained from the
sampler, were placed in plastic jars and transported to our laboratory.

Thin-Wall Tube Sampling — The relatively intact samples were obtained by pushing a section of
5 inch OD, 16 gauge steel tubing (Shelby tube) into the soil at the desired sampling level. The
sampling procedure is described by ASTM D1587. The tube, together with the encased saill,
was carefully brought up to the surface and the sleeve removed. Recovery of loose/soft soil was
sometimes not achievable in the field. When this occurred, the tubes were not sealed.

Rock Coring — At varying elevations within the limestone, the standard drilling tools were
removed from the borehole and a rock barrel was inserted. The limestone was cored using a
diamond-studded bit fastened to the end of a hollow, 4 inch by 5% inch double-tube core barrel.
The coring procedure employed was similar to that described by ASTM D2113. The core barrel
is rotated at high speeds and is capable of cutting the hardest rock. Core samples of the
material penetrated are protected and retained in the swivel-mounted inner tube. Upon
completion of each drill run, the core barrel is brought to the surface and the samples removed
and placed in wooden boxes.

The rock was identified and the recovery determined by a professional geologist in the field. The
recovery is the ratio of the sample length obtained to the depth drilled, expressed as a percent.
The percent recovery is related to the rock soundness and continuity. In addition, the Rock
Quality Designation (RQD) was determined. The RQD is defined as the sum of the lengths of
recovered pieces equal to or larger than 4 inches divided by the length of rock cored, expressed
as a percentage. The rock description, percent recovery, and RQD are shown on the
appropriate drilling log in Appendix A-2. It should be noted that where hydraulic pressure for
rock cores equates to zero, the pressure was not recorded.
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4.2.3 Auger Borings

Rotary-auger borings (ABs) were performed at selected locations throughout the site to a depth
of approximately 10 feet below ground surface to obtain bulk soil samples.

The borings were advanced to depth using 4 inch diameter continuous flight helical solid stem
augers by rotating the auger into the ground at a relatively uniform rate of penetration at 3 foot
intervals. Samples were recovered from the boring by withdrawing the auger out of the ground
without rotating it and collecting the soil on the auger. This testing procedure closely conforms
to the methods recommended in ASTM D1452.

This process was utilized to obtain representative soil samples for each approximate 3 foot
interval, thus reducing the potential for soil mixing between intervals to occur. The soils
encountered were identified in the field from cuttings brought to the surface on the auger flights.
The entire auger was then placed back in the open hole and the process was repeated until the
desired depth was reached. A soil sample for each 3 foot interval was placed in 5 gallon plastic
buckets and stored on site prior to transport to the laboratory. Because of the relatively shallow
depth of these explorations, the borings were backfilled with surficial soil and tamped with the
auger.

A total of 111 auger borings were performed as summarized in Table 4.1. The locations of the
ABs are shown on Figures 3.2 and 3.3. Copies of the boring logs are included in Appendix A-1.

4.2.4 Test Pits

Thirty-six test pits were excavated as part of the 2012 Investigation. Eleven were completed as
part of the Site Characterization and twenty-five were completed by AMEC in 2012. Logs were
not completed for the Site Characterization test pits. Logs for the AMEC test pits are provided in
Appendix A-2. A list of the test pits completed is provided in Table 4.3. The locations of the test
pits are shown on Figures 3.2 and 3.3.

4.3 Cone Penetrometer Tests

The boring program was supplemented with the use of Cone Penetrometer Tests with pore
pressure measurements (CPTU) to provide better definition of the overburden soils beneath the
Project site. A series of CPTU soundings were performed within the reservoir interior and along
the reservoir alignment by Ardaman and Associates, and consisted of 65 soundings at the
locations shown on Figures 3.2 and 3.3, and as summarized in Table 4.2. Logs of the
soundings are included in Appendix C.

The CPTU is used to determine the tip resistance and sleeve friction, the components of
penetration resistance that are developed during the steady penetration (2 centimeters per
second) of the instrument into the soil. The CPTUs for this Project were performed in general
accordance with ASTM D3441.

4.3.1 CPTU Testing Equipment and Procedures

The piezocone is a subtraction cone that measures the pore water pressure at the point, the tip
resistance, and the sleeve friction 127 times during each meter of penetration (a reading each
3.2 inches of penetration). The penetration rate is 2 centimeters per second. At the end of each
1 meter section of rod, the data logger continues to collect pore pressure decay data. The
decay data is read 3 times per second from 0 to 10 seconds, 2 times per second from 10 to 20
seconds, 1 time per second from 20 to 30 seconds, and 1 time every 5 seconds out to 1,000
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seconds. Since a minimum of 30 seconds is required to add the next rod and prepare for the
next push, at least 30 seconds of decay is obtained on each meter pushed.

The tip and sleeve sensors are designed for a maximum load of 4,000 kilograms (kg). The tip
area is about 10.2 square centimeters (cm?), and the sleeve area is about 150 cm?. Area
correction for the tip stress is calculated and is within 6% of the standard area (10 cm?). At zero
stress, the standard deviation on sensor signal is five microvolts or less. Using five times this
standard deviation, the precision for each sensor is approximately as follows:

«  Pore water pressure - 0.3 feet water (0.0084 tons/feet?, tsf)
e Tip-0.03 tsf

» Sleeve - same as tip because sleeve stress is calculated after subtraction of the tip
load

A de-aired, porous, stainless steel element with a 7 micron pore size is used to obtain pore
pressure data. Measuring pore pressure at the point of the cone makes for detection of small
material changes prior to the soil disturbance produced by the tip and the sleeve.

4.3.2 Data Analysis

Corrected Tip Resistance (q;)

The corrected tip resistance, q;, accounts for the unbalanced pore water pressures acting on
the cone tip and is equal to the sum of the measured tip resistance, q., and the product of the
area ratio, A,, and the measured penetration pore water pressure, u (i.e., ¢ =q. + A, * u). The
area ratio is the ratio of the area of backside of the tip and the face of the tip. A, is less than 6%
of the piezocone.

Friction Sleeve Resistance (f;)

The friction sleeve resistance, f; measured by the piezocone, is the difference between the
resistance measured at the sleeve sensor and the corrected tip resistance. Higher values of f;,
generally indicate the presence of clayey soils while lower values are indicative of silty to sandy
material.

Friction Ratio (Ry)

The friction ratio, Rj, is the ratio of the friction sleeve resistance to the corrected tip resistance
(Rs= /g, * 100%). The friction ratio is an index ratio commonly used to provide a preliminary
estimate of the subsurface stratigraphy. Higher friction ratios are generally indicative of clayey
soil types, while lower values generally indicate the presence of silty and sandy soils.

Pore Pressure (u)
Pore pressure is measured using a porous element connected to a pressure transducer located
at the apex of the 60° piezocone.

A-factor (Du/q;)

The A-factor is the ratio of excess pore pressure to the corrected tip resistance, where the
excess pore water pressure is equal to the measured penetration pore water pressure, u, less
the equilibrium pore water pressure, u,. The A-factor is also an index value used to provide a
preliminary assessment of the subsurface stratigraphy. Higher A-factors are generally
indicative of normally consolidated clays, while the presence of over-consolidated clay, silt, and
sand layers are generally indicated by progressively lower A-factors.
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Soil Type Number

The soil type number is an index value developed by Robertson, et. al. (1986) used to
determine the subsurface stratigraphy. A chart based on the tip resistance and friction ratio,
divides soils into 12 regions ranging from sensitive fine grained soils (Region 1; low q; low Ry)
to cemented sands and clayey sands (Region 12; high q;, medium Ry).

Equivalent SPT N-Value

An equivalent SPT N-value relationship was also developed by Robertson, et. al. (1986) and is
used in conjunction with the soil type number. Soil type numbers are assigned experimentally
from determined ratios of the tip resistance and N-values (q/N) ranging from one (organic
matter or clay) to six (gravelly sand to sand). These ratios are divided by the uncorrected tip
resistance to determine the equivalent SPT N-value.

Hydraulic Conductivity

CPTU pore pressure dissipation tests were performed to estimate the hydraulic conductivity
values of the soils. To obtain an estimate of the coefficient of horizontal consolidation (cy), an
analytical solution developed by Levadoux and Baligh (1983) is used. Levadoux and Baligh
present a graph of normalized pore pressure and the time factor, T, for the 60° piezocone tip
where:

T = ¢, *t/R?

where:
T = time factor (non-dimensional)
cn = coefficient of horizontal consolidation (cm/second)
t = time (seconds)
R = cone penetrometer radius (cm)

Knowing the radius of the 60° piezocone tip is approximately 1.8 cm, ¢, can be back calculated.
Permeability was estimated using an empirical relationship developed by Schmertmann
(Schmertmann, J.H. 1978), who presents a graph of dissipation time vs. permeability for 50%
and 90% dissipation. The pore pressure dissipation test data is provided in Appendix C.
Permeability (hydraulic conductivity) values obtained from the dissipation tests are presented in
Table 4.6. Hydraulic conductivity was also calculated utilizing methods described in Robertson,
et al. (1986).

4.4 Geophysical Methods
4.4.1 Surface Geophysics

A Capacitively Coupled Resistivity (CCR) analysis was performed onsite in March and July-
August of 2005 by Subsurface Evaluations, Inc (SEI). CCR is a geophysical method of
obtaining a virtual cross-section of subsurface soil layers, and consists of two separate steps:
1) measuring the apparent (weighted average) electrical resistivity of the ground along a
continuous survey line using a dipole-dipole array, and 2) computerized processing of apparent
resistivity data to obtain a virtual cross-section of estimated true resistivity values.

In the field, an electric current is capacitively coupled to the earth by towing a cable array
consisting of a dipole transmitter (TX) and a series of dipole receivers (RCV) spaced at
successively greater distances from the transmitter along the cable array. The longer the dipole
and spacing configuration, the greater the depth of the survey as the depth from which data is
collected is equal to about 15 to 20% of the total array length. The ungrounded transmitter
induces an alternating current in the ground at a particular frequency. The receivers measure
the resulting voltage potential as the array is towed along the survey line. Data is collected
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continuously at a rate of 2 readings per second at four different depths corresponding to TX-
RCV separations of 5, 10, 15, and 20 meters as the array is towed along the ground at a
constant rate of speed. An apparent resistivity profile is produced and then processed by
inverse modeling software to yield a true resistivity profile along the line (SEI, 2005).

Resistivity measurements were made along 267 transects covering a linear distance of
approximately 233,165 feet. The location of the transects were along and adjacent to the
proposed embankment centerline. The ftransects were kept to maximum lengths of
approximately 100 feet. Where canals were encountered, transects were stopped and new
transects began on the other side. Transects on the north and south embankments were run
where continuous linear paths were available. The location of the transects, and the output
maps and profiles as generated by SEI are included in Appendix D.

4.4.2 Downhole Geophysics

Downhole geophysical logs were run by Technos Inc. in 3 deep geologic borings on site, GL-
272, GL-274, and GL-275, the locations for which are illustrated in Appendix D. Logs consisted
of natural gamma, spontaneous potential (SP), single point resistance, resistivity, and
electromagnetic induction. A 2 inch diameter polyvinyl chloride (PVC) well screen was placed in
each of the boreholes to prevent caving while logging, and were grouted to land surface
following completion of the logging. The well screens were flushed with clean water prior to
logging to remove drilling mud. Copies of the logs are included in Appendix D.

4.5 Investigative Monitoring Wells

Monitoring wells at the Project site were installed between 2005 and 2008. In 2005, Ardaman
installed 9 wells during the Site Characterization phase and each consisted of a single surficial
aquifer monitoring wells and well nests with a variety of depths. These wells are identified as
MW-272, MW-273, MW-274, MW-275, MW-289, MW-290, MW-338, MW-343, and MW-344.
These monitoring wells were used to evaluate performance of Project features as part of the
Test Cell Program. Data from the year-long operations of the Test Cell Program is presented
in Section 8.0 of this report. The construction details for one additional monitoring well, MW-
406, are not available. Monitoring well logs for the 2005 wells are provided in Appendix A-1.

There are also two former irrigation wells (Well A1 and Well A2) located along the Bar-B-Ranch
access road which were plugged and abandoned in 2012.

Monitoring wells installed within the surficial aquifer include shallow (water table), shallow
intermediate, deep intermediate and deep portions of the surficial aquifer. All of the wells are
constructed of 2 inch diameter schedule 40 PVC pipe and well screen. SFWMD also has a
Regional Floridan Aquifer Well (MF-52), which was constructed in 2001. Construction details
for the wells are provided in Table 4.4. Several wells have been rehabilitated or plugged and
abandoned (CDM Smith, 2012). The Well Rehabilitation Report is provided in Appendix J.
Table 4.5 gives a list of the monitoring wells, their well nomenclature in the SFWMD Database
DBHydro (which is further discussed in Section 6.3.1.2), the general location of the wells, and
the current status of the wells. Monitoring Well locations are shown in previously referenced
Figure 3.4.
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4.5.1 Shallow Surficial Aquifer Monitoring Wells

Nine single surficial aquifer monitoring wells were installed around the site perimeter (target
depth approximately 15 to 20 feet) as shown on Figures 3.2 and 3.3. Water level data collection
methods included water level readings utilizing a pressure transducer (Insitu Level Troll™ 500).

The Level Trol™ 500 contains a level and temperature sensor, a data logger, and internal
power in a 18.3 millimeter titanium housing. The transducer collects long-term data on a user-
specified interval from 1 minute to 49 days. A discussion of the water level data is included in
Section 6.0 of this report.

4.5.2 Well Nests

In addition to the 9 single surficial aquifer wells discussed above, 4 different types of well nests
were installed at nine locations for a total of thirty-four wells as shown on Figures 3.2 and 3.3.
Two of the well nests consist of four wells, including a shallow surficial (target depth
approximately 15 to 20 feet), shallow intermediate (target depth approximately 40 to 60 feet),
deep intermediate (target depth approximately 80 to 120 feet) and deep surficial monitoring
wells (target depth approximately 140 to 150 feet). The target depths are the same for all well
nests and these depths were confirmed in the field by a hydrogeologist prior to installation of
the wells. Three of the nests consist of three wells, including a shallow surficial, shallow
intermediate and deep intermediate well. Four nests consist of two wells, including a shallow
surficial and a shallow intermediate. All of the wells are within the surficial aquifer, which
extends to a depth of approximately 150 feet below ground surface at the site. No Floridan
Aquifer wells were proposed because of the significant depth. The well nests are equipped with
pressure transducers (Insitu Level Troll™ 500). A discussion of the water level data is included
in Section 6.0 of this report.

4.6 USGS Monitoring Wells

The USGS website was reviewed (http://waterdata.usgs.gov) to determine if USGS monitoring
wells are present within approximately 5 miles of the Project property boundary. The USGS
website provided a listing of 64 monitoring wells from both the surficial and the Floridan aquifer
systems. Twenty of the wells were identified as being screened in the surficial aquifer and
ranged in depth from 7.3 to 160 feet below ground surface. Four of the wells were identified as
being screened in the Floridan aquifer and ranged in depth from 880 to 1250 feet below ground
surface. Other wells listed were not identified as being screened in the surficial or Floridan
aquifer. Figure 4.1 shows the USGS wells in the vicinity of the Project site.

4.7 Aquifer Testing

The previous subsurface investigation by Ardaman (2003) and CDM (2004) included field
hydraulic conductivity tests in well clusters to measure the in-situ hydraulic conductivity (K;) of
various subsurface layers, and aquifer performance testing to determine the hydraulic
properties of the surficial aquifer. The hydraulic testing consisted of variable head hydraulic
conductivity tests and slug tests in discrete soil layers.

Falling head hydraulic conductivity tests were performed in the clayey sand layer at depths
ranging from about 5 to 7 feet below ground surface. These tests were conducted using a 10
foot length of casing installed 2 feet into the clayey sand layer next to wells W-104, W-105, W-
106 and W-107 (shown on Figure 3.4). For the test, the casing was filled with water and the
time and depth to the water surface was recorded as the water dissipated. The test was
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analyzed in accordance with the Department of the Navy, Naval Facilities Engineering
Command NAVFAC 7.1, and the results are summarized in Table 4.7.

Borehole conductivity tests were performed by Ardaman (2003) that consisted of advancing an
SPT boring to the desired depth interval, installing a temporary casing, drilling 5 feet below the
bottom of casing, and performing an in-situ rising head hydraulic conductivity test in the open
borehole. This test was completed by first evacuating standing water from the casing and then
monitoring the rise in the water level over time. The boreholes used for these tests were W-1,
W-2, W-3, W-4 and W-5 and are shown on Figure 3.4. The results of the borehole hydraulic
conductivity tests are summarized in Table 4.8.

Slug tests were conducted in monitoring wells W-104A, W-104B, W-105A, W-105B, W-106A,
W-106B, W-107A and W-107B (shown on Figure 3.4) by Ardaman (2003). The wells ranged in
depth from 23 to 80 feet below ground surface. Each well was tested twice by performing a
slug-in test and a slug-out test on each well. The tests were analyzed utilizing the Hvorslev
method. Results of the slug testing are included in Table 4.9.

Three aquifer performance tests (APTs) were performed by CDM, and consisted of pumping a
fully penetrating 4 inch diameter well (full penetration of surfical aquifer) for approximately 24
hours and measuring the drawdown in a companion 2-inch observation well. One of the three
tests could not be analyzed due to insufficient drawdown in the observation well. The results of
the APTs are summarized in Table 4.10. The APT wells used were APT-101, APT-102 and
APT -103, and the observation wells used were W-101, W-102 and W-103, respectively. The
locations of the wells are shown on Figure 3.4.

Additional site-specific horizontal hydraulic conductivity values for the surficial aquifer were
obtained from slug tests performed at the Project site at all new monitoring wells to supplement
the existing data. Results of these slug tests are presented in Table 4.11.
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5.0 LABORATORY TESTING

5.1 Introduction

An extensive laboratory testing program was completed during the 2005-2007 site
characterization effort. The laboratory testing was conducted by Ardaman and included particle
size distribution including percent fines (fraction of materials that are smaller than the No. 200
sieve); specific gravity; Atterberg limits; standard and modified proctor compaction tests;
permeability for both remolded and undisturbed samples; corrosivity; carbonate content; soil-
cement durability and compressive strength; and interface direct shear for the geomembrane.
Additionally, isotropically consolidated-undrained triaxial compression tests with pore pressure
measurements were performed. Additional laboratory testing was performed in conjunction with
the explorations performed after the Site Characterization Report was issued in 2006. This
testing included particle size distribution and fines content; modified and standard proctor tests
on bulk samples for soil-cement, and Atterberg limits testing for the clay at depth on the
northern portion of the reservoir. The laboratory data for the Site Characterization and post site
characterization are included in Appendix B-1.

As part of the 2012 AMEC investigation, additional laboratory classification tests were
performed on representative soil and rock samples obtained from the SPT borings and test pits.
The laboratory classification testing performed for this Project included sieve analysis;
hydrometer analysis; visual percent shell classifications; geotechnical laboratory carbonate
content; Atterberg limits; moisture content; specific gravity; and consolidation tests on
undisturbed samples. The laboratory data for the AMEC investigation is included in
Appendix B-2.

Soil-cement mix design, durability and compressive strength testing were completed as part of
the Test Cell Program. The testing on bulk samples for soil-cement included carbonate content,
fines content and calcium absorption. The Test Cell Program is discussed further in Section 8.0.

All tests were performed in accordance with the applicable ASTM test methods. Sample types
obtained included both undisturbed using Shelby tubes, and disturbed samples from AB, CB
and TP samples. Undisturbed samples were used for grain size, permeability, triaxial and
Atterberg limit testing. Disturbed samples were remolded and used for proctor, permeability,
organic and carbonate content, triaxial, direct shear, specific gravity, density, and soil-cement
testing.

It should be noted that some of the samples used for laboratory tests as part of the Site
Characterization were mislabeled. Many of the samples are labeled as TP samples and should
have been AB samples. There were only eleven test pits excavated as part of the Site
Characterization and they range from TP-354 to TP-364 as provided on Table 4.3. Any other
samples labeled as TP that are not within this range were collected from AB borings. The
results have been corrected to reflect the proper boring designation.

5.2 Testing Methods
5.2.1 Particle Size Analysis

Grain size distribution tests were performed in accordance with ASTM D422 to determine the
particle sizes and distribution of each sample tested. Sieve analyses and hydrometer analyses
were performed on a total of 55 Shelby tube and bulk samples of subsurface soils at various
depths as part of HDR’s investigation. The results of percent fines tests performed and grain
size distribution curves for HDR'’s investigation are provided in Appendix B-1. Fifty-six (56) sieve
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analyses and 32 hydrometer analyses were performed as part of AMEC’s investigation and are
provided in Appendix B-2.

5.2.2 Water Content

The water content is the ratio, expressed as a percentage, of the weight of water in a given
mass of soil to the weight of the solid particles. This test was conducted in general accordance
with ASTM D2216. Water content test results are provided in Appendix B-1 and B-2.

5.2.3 Atterberg Limits

The Plasticity Index (PI) of the soil is bracketed by the Liquid Limit (LL) and the Plastic Limit
(PL). The LL is the moisture content at which the soil will flow as a heavy viscous fluid. The Pl is
the moisture content at which the soil begins to crumble when rolled into a 1/8 inch diameter
thread. These tests were performed in accordance with ASTM D4318. The results of all
Atterberg limit tests are provided in Appendix B-1 for the HDR investigation and in the summary
tables in Appendix B-2 for the AMEC Investigation.

5.2.4 Density Tests

5.2.41 Specific Gravity Tests

The specific gravity of soil solids is the ratio of the weight in air of a given volume of soil
particles to the weight in air of an equal volume of water. This test was conducted in accordance
with ASTM D854. The HDR investigation specific gravity test results are provided in Appendix
B-1, and are summarized in Table 5.1. The AMEC investigation specific gravity test results are
provided in the summary tables in Appendix B-2.

5.2.4.2 Moisture-Density Relationship (Compaction) Tests

Standard Proctor and Modified Proctor compaction tests were performed on bulk samples to
determine the moisture density relationships of the borrow materials to be used for the
embankment construction. The Standard and Modified Proctor tests were performed in
accordance with ASTM D698 and D1557, respectively. Specific parameters obtained in the test
include the maximum dry density and optimum moisture content. Results of Proctor tests are
presented in Appendix B-1, and are summarized in Table 5.2 and 5.3.

5.2.4.3 In-Situ Dry Density Tests

The in-situ dry density, moisture content, and fines content of various soil samples obtained by
WES along the proposed embankment alignment and inside of the reservoir interior were
determined from relatively undisturbed Shelby tube samples. The dry density is plotted on an
arithmetic scale versus moisture content. The data are presented in Appendix B-1. An additional
70 in-situ density tests were performed by Ardaman in February 2006. Test results are
summarized in Table 5.2. The density tests were completed at 1 foot and 3 feet below the
existing ground surface in general accordance with ASTM Standard D2937.

5.2.4.4 One-Point Proctor Tests

In addition to the in-situ, modified and standard proctor tests, one-point proctor tests were also
performed on 39 of the previously discussed samples by Ardaman. These results are also
summarized in Table 5.2.
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5.2.5 Hydraulic Conductivity Tests

The hydraulic conductivity, K, of selected soil samples was obtained in the laboratory using a
flexible wall permeameter in accordance with ASTM D5084. The test samples were selected
from portions of silty and clayey soil samples obtained from the Shelby tube samples, and
remolded samples obtained from the auger borings. The test samples were encased in rubber
membranes, placed in a chamber, consolidated by a confining pressure varying from about 5 to
55 pounds per square inch (psi), and then saturated. All samples were back pressure saturated
prior to testing to achieve a B-coefficient of at least 0.95. Both the constant head and falling
head test methods were utilized in accordance with ASTM D5084 test method A and test
method B, respectively.

During hydraulic conductivity testing, a head differential was maintained on the sample in order
to cause the water to flow through the test sample. After performing the test for a sufficient time
period, the hydraulic conductivity was calculated as follows:

K = QL/Ath
where:

K = hydraulic conductivity

Q = quantity of water discharged

L = test sample length

A = cross-sectional area of specimen

t = total time of discharge

h = water head differential between sample ends

The results of the hydraulic conductivity tests are presented in Appendix B-1 for tests performed
on undisturbed and remolded samples. The results are summarized in Table 5.4 for remolded
samples and Table 5.5 for undisturbed samples.

5.2.6 Corrosivity Series Tests

Corrosivity series testing was performed in accordance with the Florida Department of
Transportation (FDOT) standards and included the following tests: 1) pH in soil and water
according to FM 5-550/E-70, 2) resistivity in soil and water according to FM 5-551, 3) chloride in
soil and water according to FM 5-552, and 4) sulphate in soil and water according to FM 5-553.
The corrosivity series testing results are provided in Appendix B-1, and are summarized in
Table 5.6.

5.2.7 Carbonate Testing

Carbonate and organic content tests were determined for the surficial sand samples according
to ASTM D4373 and D2974, respectively.

As part of HDR’s investigation, carbonate content tests were run on materials obtained from
bulk samples from the TPs at a depth of approximately 8 to 10 feet below ground surface and
from bulk samples from the AB’s. Results from the AB testing are included in Table 5.6. Results
from the TP testing are included in Table 5.7.

Additional carbonate content testing was performed as part of AMEC'’s investigation. This test is
conducted in accordance with a modified “insoluble residue” analysis using the 1941 method
described by Twenhofel Tyler. The sample is oven dried to a constant weight and then washed
over a No. 200 sieve. After drying to a constant weight, the sand-sized or greater portion of the
sample is sieved and visual shell noted. The sample is then placed in a glass beaker and a
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diluted hydrochloric acid solution is slowly added. The sample is stirred and more acid solution
added until there is no reaction, indicating that all carbonate matter has been digested. After
digestion, the sample is washed over a #200 sieve to remove all residual acid, and dried to a
constant weight. The percent loss (percent carbonate) is determined by subtracting the post
acid weight from the dried, washed weight (after sieving), divided by the dried, washed weight.
The results of the carbonate content tests are provided on the gradation curves in Appendix B-
2.

5.2.8 Triaxial Shear Strength Tests

Shear strengths of the undisturbed and remolded soil samples were determined using triaxial
compression tests on samples taken from TP-90, TP-91, TP-106, TP-108, TP112, TP-113, TP-
118, TP-119, TP-124, TP-126, TP-129, TP-130, TP-133, TP-135, TP-138, CB-198, CB-201, CB-
253, CB-256, CB-276, CB-281, and CB-283. Sixteen isotropically consolidated-undrained
triaxial compression tests with pore pressure measurements were performed in accordance with
ASTM D4767. The samples were remolded to 95% of their respective maximum dry densities
and +0 to +2% of their optimum moisture contents, as determined by the Standard or Modified
Proctor compaction test. Eight triaxial tests were also performed on relatively undisturbed
Shelby tube soil samples obtained along the proposed reservoir embankment alignment.

An effective consolidation pressure of 0.72 kips per square foot (ksf) (0.35 kg/cm?) was selected
for the triaxial tests based on the expected range of in-situ pressures in the field. Where back
pressure was required to achieve complete saturation to measure pore pressures, a value of
approximately 24.5 ksf (12 kg/cm?) was used prior to shear. Pore pressures were measured
with a rigid, flush-mounted diaphragm pressure transducer. The signal from the pressure
transducer was measured with a digital voltmeter. The samples were sheared, undrained at a
constant rate of axial deformation of 0.0004 inches/minute (corresponding to a strain rate of
about 1% per hour), and the load, axial deformation, shear induced excess pore pressure, and
cell pressure were monitored with time. Upon completion of testing, particle-size analyses were
performed on each specimen.

The triaxial test results from the remolded and undisturbed samples are presented in Appendix
B-1, and summarized in Tables 5.8 and 5.9, respectively.

5.2.9 Consolidation Tests

Two consolidation tests were performed on undisturbed samples from CB-473 at Elevation 48-
49.92 and from CB-474 at El. 56.5-57.6 as part of AMEC’s investigation. A section of the
undisturbed sample was extruded from sampling tubes for consolidation testing. The section
was trimmed into a disc 2.8 inches in diameter and % inch thick. The disc was confined in a
stainless steel ring and sandwiched between porous plates. The sample was then subjected to
incrementally increasing vertical loads of 0.063, 0.125, 0.25, 0.5, 1.0, 0.5, 0.25, and 0.125 tons
per square foot (isf), and the resulting deformations were measured with a micrometer dial
gauge. The test results are presented in the form of a pressure-versus-void ratio curve,
pressure-versus-percent strain curve, along with dial reading versus time curves and square
root of time. It should be noted that all time rate values are based on end of primary (EOP)
consolidation. This test was conducted in general accordance with ASTM D2435. Results for
the tests are provided in Appendix B-2.

5.2.10 Visual Percent Shell Tests

The visual percent shell is a weighted average of the estimated percent shell retained on each
individual sieve for a single sample and rounded to the nearest 5% for tests conducted in
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conjunction with a sieve analysis. For stand-alone estimates, the visual percent shell is a visual
estimate of the shell content present in the sample, rounded to the nearest 5%. Visual percent
shell test results are provided in the summary tables in Appendix B-2.

5.2.11 Geotextile Interface Resistance Tests

Three direct shear tests were performed to measure the interface resistance between a sample
of sand and non-woven geotextile. The test results are provided in Appendix B-1.
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6.0 GEOLOGIC AND HYDROGEOLOGIC SITE CONDITIONS

6.1 Introduction

HDR has updated the geologic site characterization based on all site exploration data. This
Section describes the current understanding of the geologic and hydrogeologic conditions at the
site.

6.2 Site Stratigraphy

Southern Florida, including Martin County and the Project area, is underlain by a thick sequence
of unconsolidated to semiconsolidated Coastal Plain sedimentary rocks/sediments that range in
age from Jurassic to Holocene. In southern Florida, the maximum thickness penetrated is
approximately 18,600 feet. Coastal Plain sediments can be separated into two general facies: 1)
predominantly clastic rocks/sediments containing minor amounts of limestone, and 2) a thick,
continuous sequence of shallow-water platform rocks. Miocene and younger rocks comprise a
clastic facies that, except where it has been removed by erosion, covers the older carbonate
rocks (Miller, J.A., 1986).

The distribution of Pleistocene sediments on the Florida platform indicate that sea level did not
rise higher than approximately 65 feet above the present level, and the Pleistocene seas did not
inundate the entire Florida Platform. Low-lying parts of the platform, including most of southern
Florida, were covered by shallow marine waters during transgressions of the sea. Pleistocene
sediments in Florida once were included in “terrace formations” deposited in response to widely
fluctuating sea levels; these terrace formations are no longer considered proper stratigraphic
units. Due to the paucity of distinguishing features other than elevation, the sediments forming
the terraces are often referred to as “undifferentiated sediments.” In areas where these
sediments are fossiliferous, the fossil assemblages can be used to distinguish stratigraphic units
(Scott, T.M., 1997).

The recognized siliclastic to mixed siliclastic-carbonate Pleistocene stratigraphic units in the
Project area include the upper part of the Caloosahatchee Formation, and the Fort Thompson
Formation. The Caloosahatchee contains well preserved, diverse fossil assemblages. The
Anastasia formation is a multicyclic deposit consisting of a variably sandy coquinoid limestone,
with a sand and shell facies farther inland, that formed during several transgressions of the sea
(Scott, T.M., 1997) and outcrops in coastal areas of Martin County. The Anastasia is believed to
pinch out approximately 20 to 30 miles inland from the coast (Lovejoy, 1998).

Following the late Pleistocene regression, sea level has risen during the Holocene to its present
position. Holocene sediments form the present coastline of the state, and represent beach,
dune, marsh, lagoon, fluvial environments, or are derived from the weathering of older rocks
(Scott, T.M., 1997).

6.2.1 General Stratigraphic Units

The upper 25 feet of sediment is most relevant to the construction of the Project. These
sediments range in age from Holocene-Pleistocene to Pliocene, or from present to about 4.2
million years. Holocene soils and undifferentiated Pleistocene sands and clayey sands occur at
the top of the section, and are underlain by quartz sand, shell, and a few minor limestones
within the late Pleistocene Fort Thompson Formation.
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Undifferentiated Pleistocene/Holocene

The predominant Holocene process at the site is soil formation. Rainfall and meteoric water
leach the uppermost sediments, resulting in decomposition of organic matter and leaching of
soluble minerals. The soils are primarily mineral sands and fine sands, with Gator muck (an
organic soil) being the principal exception. A small amount of excavated/redeposited soils
(Arents series) is also present. Many of the soils are underlain at varying depths by finer
textured materials (loamy fine sands and clayey loams). Pineda is the principal soil series
represented on site (covering nearly 40% of the site), followed by Wabasso, Winder, Floridana,
Oldsmar, and Riviera series. Eight other soils —Jupiter, Malabar, Waveland, Placid, Okeelanta,
Sanibel, Chobee, and Samsula— have limited occurrence. Poorly drained soils predominate
(63% site coverage), followed by somewhat poorly drained (18.7%), very poorly drained
(17.7%), and well drained (0.7%). Hydric soils (comprising the very poorly drained and most of
the poorly drained series) cover an estimated two-thirds of the site. All of these soils have been
developed primarily by weathering of the shallow Pleistocene deposits. Figure 6.1 shows the
distribution of various soil types in the Project area. Detailed descriptions of the soil series
present on site, including variation by depth, drainage class, permeability, color and appearance
description, can be found in the “Technical Resources” section of the Natural Resources
Conservation Service (NRCS) website:

(http://www.mo15.nrcs.usda.gov/technical/tuds/tuds-intro.html).

Numerous wetlands were present on the site prior to being developed for farming. Wetlands
form in depressions, where organic-rich Holocene sediments are deposited. As a result of the
standing water and predominance of emergent vegetation, these features accumulate peat and
muck. Data obtained during drilling shows organic-rich sediments are present in some areas of
the Project site, although they do not appear to be widespread based on soil sample data.

A summary of generalized geology and hydrogeology of project area is provided in Table 6.1.
6.2.2 Informal Stratigraphic Units

Since the site formations above the Hawthorn Group are largely undifferentiated, a series of
informal stratigraphic units were adopted for the Project site investigation. Stratigraphic units A
through C were identified on the basis of predominant composition. The following summarizes
the general composition of each of the site-specific informal units:

* Informal Unit A is predominantly brown to gray sand and silty sand;

* Informal Unit B is interfingering layers of sand with varying percentages of silt, clay
and shell, and also cemented sand layers, limestone layers, and clay layers.

» Informal Unit C is predominantly a mixture of gray fine sand and/or silty sand with
variable shell content, with some intervals being mostly shell, and with some
cemented fragments and limestone.

The sediments of informal Units A and B extend approximately to a depth of 8 to 18 feet below
ground surface. The predominantly shelly sand sediments of informal Unit C extend down to the
maximum depth drilled over most of the site (30 to 50 feet below ground surface),. Some
interbedded clayey sands, sandy limestones, and cemented sands are present within Unit C.

Three deep borings (CB-272, CB-274, CB-275) drilled at the site indicate that an olive-gray
slightly clayey, silty fine sand with phosphate is present at depths of approximately 115 to 125
feet below ground surface, and represents the top of the Hawthorn Group confining layer.
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Borings logs are included in Appendix A. A detailed discussion of the informal stratigraphic units
is included in the following sub-sections.

6.2.2.1 Shallow Sand, Silty Sand, Clayey Sand (Units A and B)

Informal Stratigraphic Units A and B are predominantly light to dark brown, or tan in color and
have a minimum fines content as low as about 7 percent and an average fines content of over
10 percent. They typically classify as sands with silt/clay (SP-SM/SP-SC), to silty and/or clayey
sands (SM and/or SC) and may occasionally classify as low to high plasticity clays (CL to CH).
The descriptions above are general and may vary in the field.

Unit A is primarily a dark brown to dark gray silty fine sand, with roots and a trace of clay in
places. The predominant USCS classification for Unit A is silty sand (SM), and in some cases
poorly graded clean to silty sand (SP-SM). Unit B consists predominately of brown to light
grayish brown to gray clayey sand (SC) with clay inclusions and some shell, to light gray clay.
The predominant USCS classification for Unit B is SC and occasionally CL (low plasticity clay).

6.2.2.2 Sand and Shell (Unit C)

The most critical delineation of subsurface materials remains the interface between the
predominantly sandy, silty and clayey soils of Units A and B, and the more shelly sand material
of Unit C. At the site, the clayey sand layer (Unit B), where present, is underlain by either silty
sand with little to no shell content, or silty sand to poorly graded sand with some shell to mostly
shell, or silty sand with cemented fragments. The predominantly shelly sand sediments extend
down to the maximum depth drilled over most of the site (30 to 50 feet below ground surface),
and are grouped as Informal Unit C. Some inter-bedded clayey sands, sandy limestones, and
cemented sands are present within Unit C. The predominant USCS classification for Unit C
materials is SM, SP-SM or SP with an average fines content of less than 10 percent.

In addition, a layer of clayey material was encountered in most borings and in CPTs completed
in the northern half of the reservoir site. This clay layer occurs approximately 43 to 62 feet below
the ground surface, ranges in thickness from 2 to 8 feet and varies from clayey sand to sandy
clay to clay.

The CPTUs performed at the Project site indicate the presence of Unit C by an observed
increase in the tip resistance. The silty and clayey sand (Unit A and B) has typical tip
resistance values of less than 100 tons per square foot (tsf), while the shelly sand (Unit C) has
typical tip resistances of approximately 100 to 500 tsf. The CPTUs show the increase in tip
resistance at depths ranging from approximately 5 to 29 feet below ground surface, with an
average depth of 13 feet below ground surface, which corresponds to the top of the shelly
sand material as indicated by soil borings. The CPTU logs are included in Appendix C.

The deep borings drilled at the site indicate that the base of Unit C (top of Hawthorn Group
sediments) is encountered at depths ranging from 110 to 125 feet below ground surface.
Downhole geophysical logs were run by Technos Inc. in the three deep borings on site, and
consisted of natural gamma, spontaneous potential, single point resistance, resistivity, and
electromagnetic induction. A copy of the logging report is included in Appendix D. The natural
gamma log indicates that Unit C is generally sandy (10 to 30 counts per second), with
silty/clayey intervals noted throughout. The unit appears to become more silty/clayey in all
borings below a depth of 120 feet below ground surface, which may indicate the top of the
Hawthorn Group sediments. The spontaneous potential and resistance logs are largely affected
by the presence of the screen and do not provide any significant data. The induction log shows
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variation in conductivity with the highest conductivity at depth, which are likely due to changes in
water quality.

6.3 Site Hydrostratigraphy

Martin County, including the Project area, is underlain by two aquifer systems, the SAS and the
Florida Aquifer System (FAS). A description of these aquifer systems in the Project area, and
their relevance to the design of the C-44 reservoir and STAs is provided in the following sub-
sections.

6.3.1 Surficial Aquifer System

The SAS in Martin County provides most of the potable water used in the county, and generally
consists of a sand/soil zone (thickness ~20 to 50 feet) of low to medium permeability, underlain
by a producing zone (thickness ~40 to 50 feet) capable of providing relatively large quantities of
water (Butler and Padgett, 1995; Adams, 1992). The producing zone is underlain by a slightly
lower permeability layer of calcareous mud, mudstone, sandstone and some limestone
(thickness ~30 to 60 feet) (Adams, 1992).

The SAS at the Project site is consistent with the literature, and consists of an upper soil/sand to
clayey sand (informal stratigraphic Units A and B) with a thickness of approximately 4 to 25 feet,
underlain by a higher permeability sand and shell zone (informal stratigraphic Unit C) with a
thickness of approximately 100 feet. The lower portion of the sand and shell units appear more
clayey, and could represent the lower permeability portion of the production zone as reported by
Adams (1992).

6.3.1.1 Hydraulic Properties

Based on aquifer testing performed throughout Martin County, the hydraulic conductivity of the
upper sand/soil zone of the SAS ranges from approximately 10 to 20 feet per day (feet/day) in
western Martin County, and the hydraulic conductivity of the producing zone ranges from
approximately 30 to 90 feet/day (Butler and Padgett, 1995; Adams, 1992). The hydraulic
properties of the SAS at the Project site, based on site-specific testing, are discussed below.

Table 6.2 summarizes the hydraulic conductivity testing performed at the Project site within
various depth intervals of approximately 0 to 12 feet, 13 to 30 feet, and 40 to 80 feet below
ground surface.

Hydraulic Conductivity-Units A and B

Falling head permeability tests were performed by Ardaman in 2003 and the results are
provided in Table 4.7 and Table 4.8. The results show that the horizontal hydraulic conductivity
(kn) ranges from 0.10 to 4 feet/day and the vertical hydraulic conductivity (k,) ranges from 0.02
to 0.04 feet/day for the depths specified.

Undisturbed (Shelby tube) samples were collected at various depth intervals within informal
stratigraphic Units A + B at depths ranging from 0 to 12 feet below ground surface and tested
for vertical hydraulic conductivity. Laboratory permeability test methods are summarized in
Section 5.2.5. Results are provided in Table 5.5. The results show that vertical hydraulic
conductivity ranges from 0.0003 to 1.2 feet/day; however, values lower than 0.003 feet/day are
not considered to be representative of actual conditions.
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Hydraulic Conductivity-Unit C

The field permeability tests performed by Ardaman in 2003 of the approximately 13 to 30 feet
below ground surface show hydraulic conductivity ranging from approximately 7 to 17 feet/day.
The hydraulic conductivity of the lower portion of Unit C (40 to 80 feet below ground surface)
ranges from approximately 0.6 to 18 feet/day. The results of these tests are provided in Table
4.8.

Slug testing performed at the Project site (Ardaman, 2003) show the hydraulic conductivity in
wells completed at depths from approximately 22 to 35 feet below ground surface ranges from
12 to 225 feet/day. Wells completed at depths from approximately 59 to 80 feet below ground
surface show hydraulic conductivity ranging from 0.5 to 128 feet/day. The results from these
tests are provided in Table 4.9.

CPTU pore pressure dissipation tests were performed to estimate the hydraulic conductivity
values of the soils as described in Section 4.3 and summarized in Table 4.6. The depth range of
the CPTU pore pressure tests were from approximately 12 to 25 feet below ground surface.
The hydraulic conductivity was estimated using both the Baligh and Levadoux (1986) method
and the Robertson (1990) method. The K values range from 0.002 to 0.28 feet/day (Robertson
method), and 0.43 to 57 feet/day (Baligh and Levadoux method).

Slug testing was also performed by Ardaman as part of the 2003 Site Characterization as
discussed in Section 4.8. The results are provided in Table 4.9. The hydraulic conductivity
ranges from 2 to 27 feet/day for the depth interval of 13 to 30 feet below ground surface, and 2
to 30 feet/day for the depth interval of 38 to 58 feet below ground surface.

Aquifer performance tests performed at the site (CDM, 2004) show a calculated transmissivity of
the entire thickness of the SAS ranging from 19,100 to 26,000 gallons per day per foot. The
horizontal hydraulic conductivity was estimated at 20 to 28 feet/day, and the vertical hydraulic
conductivity was estimated at 0.35 to 1 feet/day. The results of these tests are provided in Table
4.10.

6.3.1.2 Groundwater

Groundwater level data from on-site monitoring wells was obtained between August 2005 and
February 2006 for the wells described in Table 4.4, with the exception of MW-406. The
groundwater elevation data collected during this time period is provided in Table 6.3. Table 6.4
provides the range of groundwater elevations recorded for each well between August 2005 and
February 2006. As shown on the table, the groundwater elevation may fluctuate as much as 5.7
feet, as is the case with MW-2758S.

Additional data was collected from these wells since 2006 and is continually updated. The data
is stored at the following website:

http://www.sfwmd.gov/dbhydroplsqgl/show _dbkey info.main_menu. To access the data, click on
“by Site Name,” and enter in C-44. Note that the datum for these elevations is NGVD 29.

The nomenclature for the monitoring wells within DBHydro is different than the names of the
wells as listed on Table 4.4. Table 4.5 gives the correlation between these different names.

Groundwater readings were taken at each boring location. Following completion of each boring,
the groundwater level was measured with a tape prior to grouting. The measured groundwater
readings are included on the boring logs in Appendix A-1 and A-2, and are summarized in
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Table 6.5. It should be noted that these readings may not represent the stabilized conditions of
the groundwater surface.

Groundwater readings were also taken at each of the test pits excavated as part of the 2012
AMEC Investigation. The measured groundwater readings are included on the test pit logs in
Appendix A-2 and are summarized in Table 6.6. Again, it should be noted that these readings
may not represent the stabilized conditions of the groundwater surface. Photos of the
excavated test pits are provided in Appendix E.

As part of the Test Cell Program, new piezometers were installed and groundwater data was
collected during operation of the test cells. Details of the Test Cell Program are discussed
further in Section 8.0.

6.3.1.3 Groundwater Quality

Water quality of the surficial aquifer in Martin County varies, but is generally of potable quality
except near tidally affected streams or where saltwater intrusion has taken place. HDR had
implemented a “Pre-Basis of Design Report” (BODR) water quality monitoring program at the
site, as described in the Pre-BODR Monitoring Plan submitted under Work Order 6, Task 2.2,
which included two rounds of groundwater sampling at the Project site well nest locations.
Sampling was performed in October and December 2005. A summary of the analytical results
is provided in Table 6.7.

A discussion of the deeper site hydrostratigraphy is included in Attachment 5 of the DDR.
6.3.2 Surface Water

Surface water will be encountered at the site and localized inundation can be expected. Existing
ditches, irrigation canals, drainage swales and low-lying features may contain surface water at
different times of the year. The locations and typical cross sections of these features are shown
on Volume | Drawings G0019 through G0032.

6.4 Geophysical Investigation

The surface geophysical investigation of the site was performed as described in Section 4.4.
SEI has identified typical soil types per resistivity values from their experience in Florida, these
soil types are presented in Table 6.8. A further discussion of methods and results can be found
in the geophysical investigation report, including maps and profiles, which is included as
Appendix D. Please note the vertical axis of geophysical survey profiles is in meters while the
horizontal axis is in feet. The capacitively coupled resistivity (CCR) profiles generally show low
resistivity soils with resistivity values typically less than 100 Ohm-meters, consistent with clays
to clay/sand mixtures. The resistivities of the site soils are consistent with and support the soil
types observed in borings drilled on site.

The CCR results were compiled and plotted for seven different depth intervals along or near to
the proposed Reservoir embankment. The depth intervals include 1.4, 4.4, 7.6, 10.2, 13.4, 17.3,
and 22.0 feet below ground surface. The plots are shown on Figures 6.2 through 6.8,
respectively. A review of the resistivity maps indicate that the lowest soil resistivities are
generally observed along the southwestern embankment alignment. Resistivities in this area
appear to be predominantly below 30 Ohm-meters.

The CCR profiles near the northern embankment generally show relatively low resistivity soils
(less that 100 Ohm-meters); soils with lower resistivity values are consistent with clay to
clay/sand mixtures. The soils in the associated profiles generally show there to be resistivity
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values ranging from approximately 20 to 50 Ohm-meters. There are two tracts of approximately
1,000 and 2,000 feet near Easting of 839000 and 841000 (State Plane 1983 Coordinate
System) respectively, where CCR tests were not run. There are several isolated locations with
resistivity values greater than 100 Ohm-meters.

The CCR profiles along the eastern embankment generally show relatively low resistivity soils
(less that 100 Ohm-meters). The soils in the associated profiles generally show resistivity values
ranging from approximately 20 to 60 Ohm-meters. There are several isolated locations with
resistivity values greater than 100 Ohm-meters representing sandier intervals. There is an
approximately 1,000 foot tract near the northing 1001000 (State Plane 1983 Coordinate
System) where resistivity values are consistently above 100 Ohm-meters. There is an
approximately 800-foot tract near the northing of 997500 (State Plane 1983 Coordinate System)
that shows resistivity values higher or near to 100 Ohm-meters, consistently, from the ground
surface to approximately 7.6 feet below ground surface. Higher resistivity values (30-60 Ohm-
meters) generally occur toward the northern limit of the eastern embankment.

The CCR profiles near the southern embankment in the associated profiles generally show
there to be resistivity values ranging from approximately 20 to 50 Ohm-meters. There are
several isolated locations with resistivity values greater that 100 Ohm-meters.

The CCR profiles along the western embankment generally show resistivity values ranging from
approximately 20 to 60 Ohm-meters. There are several isolated locations with resistivity values
greater than 100 Ohm-meters. There is an approximately 1,400 foot tract of soil near to the
Northing of 1006000 (State Plane 1983 Coordinate System) with resistivity values higher or
close to 100 Ohm-meters with significant variability between 0 and 5 ft of depth. Higher
resistivity values (30 to 60 Ohm-meters) generally occur near the northern limit of the western
embankment.

The geophysical survey confirms information obtained from borings that the shallow subsurface
soils are predominantly silty and clayey. The survey did not show evidence of anomalous
features that would indicate near surface karst activity in the area of the proposed reservoir
embankment centerline.
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7.0 GEOTECHNICAL SITE CONDITIONS

71 Introduction

This Section summarizes the geotechnical properties of the subsurface materials at the Project
site. As discussed in Section 6.0, the most obvious delineation of subsurface materials is the
presence of the predominantly sandy, silty and clayey soils, Units A and B, above the more
shelly sand material, Unit C.

The purpose of this Section is to provide information used by the designers for the embankment
design, evaluation of borrow material to be used as structural fill, and foundation characteristics
for the support of structures. HDR has reviewed the information obtained during all site
investigations to develop a range of representative engineering properties for the embankment
foundation materials for use in seepage, stability, and soil-cement armor analysis. The soil-
cement data is discussed in Section 9.0 of this report.

7.2 Engineering Properties of Subsurface Soils

As discussed in Section 6.0, Holocene and Pleistocene sediments mantle the Project site.
These sediments were designated as Informal Stratigraphic Units A and B (A+B) and are
predominantly sand with varying percentages of silt and clay. The USCS designation for soils
encountered in Units A+B are: SP, SP-SM, SP-SC, SM, SC and CL. Underlying the silty and
clayey sand sediments is a shelly sand material of Pleistocene and Pliocene age designated as
Informal Stratigraphic Unit C. The Unit C soils are typically fine-grained sands with a low to high
percentage of shell.

A geotechnical exploration and laboratory program was completed along the embankment
alignment and in the reservoir interior, as well as throughout the STA areas, as discussed in
Sections 5.0 and 6.0 of this report. CPTU and SPT data were evaluated to estimate the in-situ
properties of the subsurface materials. Laboratory testing was performed to classify the soils, to
determine the moisture-density relationship, and to determine the strength properties and
hydraulic conductivity of the soils.

7.2.1 SPT Borings

Statistical analyses of SPT (ASTM D1568) data from 149 CBs were performed to evaluate
uncertainty and variability associated with the data, and for use of this information in assessing
the density and related strength characteristics of various types of materials considered in the
engineering analyses. The four SPT borings drilled by AMEC where not included in this
statistical analysis. Section 4.0 provides details of the exploration with rotary wash borings with
SPT, including drilling methods and sampling procedures.

The analyses considered the statistical distribution of (N1)g, values, spatial variation across the
reservoir site, and distribution with depth. (N1)e, values are the estimated number of SPT blows
(N) required to penetrate a 1-foot interval (blows per foot) at a normalized over burden pressure
of 1 ton per square foot and also corrected for hammer energy efficiency, the size of the boring,
the type/size of rods used, and the type of sampler. Figure 7.1 shows the (N1)s, values for the
CB borings performed. Please note that the Site Characterization Report refers to the (N1)g
values as N1. Additional statistical analyses on a subset of the uncorrected SPT N-values of
less than 60 blows per foot indicate that 95% of the corresponding (N1)s values are greater
than 6, with 85% greater than 11 (see Figure 7.2). The median (N1)s value at the site is close
to 30. As shown on Figure 7.1, the lower SPT values tend to be in the upper 10 feet of the
foundation and at a depth of 50 to 60 feet below ground surface.
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The spatial distribution of the estimated (N1)s, values was examined to identify any areas of the
site with a potential for anomalously low or high density and corresponding strength
characteristics. Plots of the average (N1)s values in depth intervals of 0 to 10 feet, 10 to
20 feet, 20 to 40 feet, and greater than 40 feet below ground surface, are shown on Figures 7.3
through 7.6, respectively. Note that the value plotted is the average over the entire depth
interval (for example, 0 to 10 feet) for that boring and may include as few as four or as many as
six (N1)go values.

The occurrence of (N1)g values that are less than or equal to 10, are shown on Figures 7.7
through 7.10. This data is summarized for the same depth intervals as the previously referenced
figures. If more than one (N1)s value of less than or equal to 10 was measured in an interval,
the value indicated on these figures is the average. For example, if (N1)s values of 2 and 6
were measured in the 0 to 10 foot depth interval, a value of 4 is shown on the figure. These
figures show all boring locations (with the exception of the 4 AMEC borings), not just those with
the occurrence of low (N1)g, values. Boring locations where an (N1)go value of less than 10 was
not measured in the indicated depth interval are shown with a “+” symbol.

The lower SPTs occur sporadically across the site with a slightly higher concentration in the
southwest quadrant of the reservoir. In reviewing these plots, in conjunction with the boring logs,
the softer clay layer at depth along the northern portion of the reservoir site also has lower blow
counts. Additionally, a slightly softer zone of clayey sand exists at depth of approximately 45
feet below ground surface in the vicinity of the pump station, as evidenced by data from CB-378,
CB-379, CB-380, CB-381 and CB-382.

7.2.2 Cone Penetration Soundings

The CPTU data was used to augment the SPT data with the following objectives:

* Delineate the break between the informal Units A+B and the shelly sand Unit C

» Discover presence of apparently weak soil layers

» Evaluate the undrained shear strength values based on CPTU tip resistance values
» Compare SPT N-values to N-values interpreted from the CPTU data

» Evaluate the drained friction angle based on CPTU tip resistance values, and

» Evaluate the secant modulus based on CPTU tip resistance values.

The delineation between Units A+B and the shelly sand Unit C was evaluated in the Reservoir
area by grouping the CPTU soundings in the northeast (NE), northwest (NW), southeast (SE),
and southwest (SW) areas of the Project reservoir. The tip resistance plots for these four areas
are shown on Figure 7.11. Typically, a distinct increase in the cone tip resistance occurred at
the change in materials. The silty and clayey sand (Unit A and B) has typical tip resistance
values of less than 100 tons per square foot (tsf), while the shelly sand (Unit C) has typical tip
resistances values of approximately 100 to 500 tsf.

As shown on Figure 7.11, the CPTU tip resistance values in the NW and NE quadrants
indicates the presence of apparently weak soil at about elevation -20 to -34 feet. The CPTU
plots for these soundings in Appendix C indicate the soil classification at this elevation is clay.
This layer of relatively weak material (low SPT N-value) was also present in some of the soll
borings along the north alignment of the reservoir. This apparently weak material was not
identified by the CPTU in the soundings in the SW or SE quadrants. It should be noted that
some of the soils that are classified as clay by the CPTU may not actually be clay because the
CPTU determines soil classification indirectly based on force and pressure measurements not
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based on laboratory testing and visual classification.

The CPTU tip resistance can also be used to estimate the undrained shear strength of clay
soils. For each CPTU sounding, the undrained shear strength was calculated for material that
was classified as clay using the following equation:

Su = (qc - O-vo‘)/Nk

where: S. = Undrained shear strength (tsf)
g.= CPTU tip resistance (tsf)
o,, = Effective overburden stress (tsf)
N = Cone factor (non-dimensional)

The cone factor is a function of a number of variables including soil plasticity and stress history.
A value of 15 was selected to estimate S, for this site.

The S, values are plotted on Figure 7.12 for the four areas around the reservoir. These plots
show that the soils classified as clay with the CPTU occur at a depth of about 0 to 14 feet in all
four quadrants and in the lower zone for the NW and NE CPTUs as discussed above.

The estimated S, values to a depth of about 14 feet below ground surface indicates the soils are
generally firm to very stiff; however, the S, values for the lower zone for the NE quadrant
indicates that the clay soils may be normally consolidated with an undrained shear strength less
than 0.5 tsf. On each plot shown on Figure 7.12, the estimated normally consolidated clay
undrained shear strength line is shown as a point of reference. This line was calculated using an
S,/o,. ratio of 0.25.

The N-values interpreted from the twenty-four CPTUs in the reservoir area are plotted on Figure
7.13. The method proposed by Robertson, et. al. (1986) was used to estimate N-values based
on the q; values, overburden stress, and material classification. The measured median N-values
from the soil borings in the Reservoir area are also plotted on Figure 7.13. There is a similar
trend in the N-values with depth. As discussed above, near elevation -20 to -25 feet both the
CPTU and measured N-values indicates a weaker material.

The drained friction angle for the sandy soils was calculated using the method proposed by
Kulhawy, F. H. and Mayne, P. W. (1990) and is plotted on Figure 7.14 for each quadrant. The
trend with depth is similar for each quadrant. The calculated friction angles are relatively high
and are considerably greater than values calculated based on the SPT N-values. A relatively
low friction angle value of 30 degrees was calculated from elevation -20 to -28 feet in the NW
quadrant.

The secant Young’s modulus of the sand soils was also estimated from the CPTU data using a
method proposed by Robertson, P.K. (1990). The values are plotted by quadrant on Figure
7.15. The trend of the values with depth is similar to the trend of friction angle. Typically, the
values are low to a depth of about 12 to 14 feet below ground surface and are relatively high in
the upper part of Unit C to a depth of about 40 feet below ground surface. Below this depth, the
values generally decrease. The median value is also plotted on each quadrant.

I.)? Page 33 December 23, 2014



C-44 Reservoir/STA Project W912EP-14-R-0016

7.2.3 Auger Borings

As discussed in Section 4.0, ABs were drilled throughout the Project site. The primary purpose
of the auger borings was to characterize the soils in Units A and B and to obtain bulk samples
for laboratory testing, as explained in Section 5.0.

7.3 Laboratory Testing Results

Laboratory testing was conducted on soil samples from across the site collected for the 2006
Site Characterization Report,

7.3.1 Grain Size Analysis

Grain size analysis was performed on samples from all investigations. The grain size distribution
curves are provided in Appendix B-1 and B-2.

A plot of the fines content versus elevation across the site is shown on Figure 7.16. This graph
shows all previous data points in gray (both AB and CB), with the median shown as a dashed
black line. The newer data points are shown in red (both AB and CB) with the composite median
for all data shown as a blue line. In general, the data from the Site Characterization plots in the
same range as the post site characterization data. The data from the AMEC investigation is not
included on this plot.

A plot of fines content data by soil unit is shown on Figure 7.17. This plot confirms that the Unit
B soils are typically finer than Units A and C. This same graph also shows the fines content data
for the clay layer at depth on the northern portion of the site and confirms the percentage of
fines in this layer is much higher than that of the shelly sand that makes up Unit C. The AMEC
data is not included in Figure 7.17 but confirms that the fines content for the clay layer at depth
is higher than that of the Unit C shelly sand.

As part of the effort to delineate differing foundation conditions around the reservoir footprint,
several additional plots were developed to evaluate the potential for spatial variation of fines
content at various depths. Figures 7.18 through 7.21 show the variation of fines content across
the site for depth intervals of 0 to 5 feet, 5 to 10 feet, 10 to 15 feet, and 15 to 40 feet below
ground surface, respectively.

The USCS classification was evaluated by depth interval to further confirm previously developed
soil-type relationships to the three stratigraphic Units, A, B and C. The results of this evaluation
are shown on Figure 7.22.

As part of the initial Site Characterization, grain size analyses on samples obtained from the
auger borings at a depth of 0 to 3 feet, 4 to 7 feet, and 8 to 20 feet below ground surface are
plotted on Figures 7.23 through 7.25, respectively.

7.3.2 Proctor Compaction Tests

A series of standard and modified Proctor compaction tests, as well as one-point and in-situ
compaction tests were performed on bulk soil samples obtained from the Site Characterization
auger borings from a depth of 0 to 15 feet below ground surface. Figure 7.26 plots the results of
the modified proctor test results versus fines content.
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7.3.3 Hydraulic Conductivity

Laboratory tests were performed to obtain an estimate of the hydraulic conductivity values of
the remolded compacted soils from the Project site. Hydraulic conductivity test results for the
remolded samples are plotted against elevation as shown on Figure 7.27.

A plot of the undisturbed and remolded k values versus percent fines is shown on Figures
7.28 and 7.29, respectively.

7.3.4 Triaxial Strength Test Results

Undrained triaxial tests with pore pressure measurements were performed on selected soil
samples as described in Section 5.0. A series of tests were performed on soil samples from
both auger borings (remolded) and rotary-wash (undisturbed). The angle of internal friction,
assuming cohesion equal to zero, for samples remolded to 95% standard and modified Proctor
are shown on Tables 5.8 and 5.9.

The effective angle of internal friction vs. percent fines content based on residual and
maximum failure for remolded samples up to a depth of 7 feet below ground surface is plotted
on Figure 7.30.

7.3.5 Corrosivity Testing, Carbonate Content, and Organic Content

Corrosivity testing was performed on shallow auger boring samples (1-4 foot depth interval) as
described in Section 5.0 and summarized in Table 5.6. The results show chloride concentration
in the soil sample ranging from 15 to 60 milligrams per liter (mg/L) and sulfate ranging from 5 to
855 mg/L. Sample pH ranged from 4.3 to 8.4 standard units. Additional chemical testing was
done as part of the AMEC soil-cement investigation and is discussed further in Section 9.0.

Of the material from the Site Characterization test pits, the carbonate content ranges from 1.5 to
25.7%. Of the material from the auger borings, the carbonate content ranges from 0 to 37.3%.
As part of the AMEC investigation, the carbonate content test was performed on two samples:
1) boring CB-472, sample depth 18.3 to 19.8 feet, and 2) boring CB-474, sample depth 45.0 to
46.5 feet. The results were 29% and 90%, respectively.

Organic content of samples collected during the Site Characterization ranges from 0.4 to 5.1%
as shown on Table 5.6. Organic content of samples collected during the AMEC investigation
ranges from 0 to 1% as shown on the gradation curves in Appendix B-2.

7.3.6 Atterberg Limit Testing

Testing for the plasticity index and liquid limit were preformed on 20 undisturbed samples.
Results of this testing are plotted on Figure 7.31 along with data previously obtained by CDM.
The plot shows nearly all of the data falls between the U and A lines. Testing for the plasticity
index and liquid limit were also performed on 15 samples as part of the AMEC investigation. Of
the samples tested, 3 are non-plastic, 10 fall between the U and A lines and are low plasticity,
and 2 fall below the A line and are low plasticity.

I.)? Page 35 December 23, 2014



C-44 Reservoir/STA Project W912EP-14-R-0016

8.0 TEST CELL PROGRAM DATA

8.1 Introduction

In order to provide a large scale field test of the construction and operation of the Project, a Test
Cell Program was designed and constructed on a 475 acre portion of the 12,000 acre site
(Figure 3.2). The Test Cell Program consists of two reservoir test cells (RTC) and two STA test
cells. The test cell layout is shown on Figure 8.1. This report summarizes data obtained during
the construction and one-year operations phase of the Test Cell Program for the Project. For a
full report on the Test Cell Program refer to Final Test Cell Analytical Report for Construction
and Operations dated July 2007. Photographs of the test cell construction are included in
Appendix F.

For the purposes of the test cell construction, informal stratigraphic Units A and B were referred
to as Soil Type 1, while informal Unit C was referred to as Soil Type 2. For a description of Units
A, B and C refer to Section 6.0. Please note that the definitions of Soil Types 1 and 2 in the test
cell program may be different than those used in the current Technical Specifications.

8.2 Construction Field and Laboratory Test Program
8.2.1 Earthwork

Soil Type 1 compacted fill was placed within the test cell embankments, the STA berms, the
sedimentation pond perimeter dike, the access roads, and the access ramps. This material was
to be placed at a minimum dry density of 95% of the Modified Proctor Compaction Test (ATSM
D1557) maximum dry density and within 2% of the optimum moisture content. Families of
curves for the compaction tests completed on site borrow materials are provided in Appendix F.
The results of the in-place density tests are also provided in Appendix F. A summary of the
average percent compaction and deviation from optimum moisture content is provided in Table
8.1.

In addition to the Soil Type 1 earth fill, compacted sand filter material was placed within the
blanket drains and chimney drains of the two test cells. The filter sand was obtained from two
borrow sources. SMI sand was used in Reservoir Test Cell 1 (RTC-1), and E.R. Jahna
Industries, Inc. sand was used in Reservoir Test Cell 2 (RTC-2). Particle size analyses (ASTM
D422) and minimum and maximum index density tests (ASTM D4253 and D4254) were
completed on the two materials. The drain materials were to be placed and compacted to a
relative density ranging from 55% to 70%. A total of 68 in-place density tests were completed on
the filter sand material. The in-place relative density ranged from 21% to 96% with an average
value of 74%. The fines content (percentage of soil passing the U.S. No. 200 mesh sieve)
ranged from 0.2% to 2.9% with an average value of 1.0%. These results are provided in
Appendix F.

8.2.2 Shell-Rock

The majority of the shell-rock material placed on the access roads, ramps, and crest roads at
the site was obtained from Stewart Mining Industries. Small quantities of coquina rock and shell-
rock from Palm Beach Aggregate were also placed on the north/south access road.
Compliance tests were completed on the SMI borrow material by A.M Engineering and provided
by the supplier. The results are provided in Appendix F. The material had a slightly lower
carbonate content than the minimum acceptable value allowed by the FDOT Standard
Specifications for Road and Bridge Construction Section 913A (i.e. 46.5% vs. 50%). However,
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all other properties of the shell-rock met the Project specifications, and the material was
approved for use.

The Project specification was modified to allow for a minimum in-place density of 98% of the
Modified Proctor Compaction Test (ASTM D1557) maximum dry density, rather than a minimum
dry density of 129 pounds per cubic foot. Results of the Modified Proctor tests and sieve
analysis tests completed on the shell-rock and coquina rock materials are provided in Appendix
F. A total of 15 in-place density tests were completed on shell-rock material. Results of these
tests are provided in Appendix F. The average degree of compaction calculated from the tests
was 99.5%.

8.2.3 Soil-Cement

Soil-cement was placed on the outside (downstream) slope of the north and south walls of RTC-
2. Soil-cement was placed on the outside rather than the inside face slope so that the soil-
cement could be observed and tested during the one year operations period. Soil-cement on the
north wall consisted entirely of flat plate soil-cement; while both flat plate and stair-stepped soil
cement was placed on the south wall. A plan view of the limits of the soil cement is provided on
Figure 8.2. After the contractor stockpiled sufficient quantities of Soil Type 1 and Soil Type 2 for
use in the soil-cement, samples were obtained and shipped to the Ardaman’s Tampa laboratory
for mix design testing. A laboratory testing program was completed on representative samples
of the two stockpiled materials (Table 8.2) to determine: 1) if the native soils were suitable for
use in the soil-cement mix, with testing to determine carbonate content, fines content, and
calcium absorption; 2) if moisture-density relationship of the soil-cement mixtures (ASTM D558)
were completed on the two soil types after adding varying amounts of cement to the soil; 3)
compressive strength (ASTM D1663) of lab-prepared soil-cement samples; and 3) the percent
of material loss (ASTM D559) using wetting/drying tests of lab-prepared soil-cement samples.
Samples for Soil Type 1 were prepared with 9%, 11%, and 13% cement by dry weight, while
samples for Soil Type 2 were prepared with 7%, 9%, and 11% cement by dry weight. Results of
the mix design tests are provided in Appendix F.

During field production, standard soil-cement proctor compaction tests (ASTM D588) were
completed and 1/30 cubic foot standard compaction molded samples were prepared for each
type of material being placed each day. Five samples were prepared at approximately 95% of
the maximum dry density as determined from the compaction tests and shipped to the Ardaman
West Palm Beach laboratory for curing and compressive strength testing. Compressive strength
tests were typically completed at 3, 7, 28, and 56 days after preparation.

Results of the compaction and strength tests are provided in Appendix F for field production
samples. Table 8.3 presents a comparison in 28-day compressive strength of soil-cement
samples prepared as part of the mix design as well as the field production. Soil-cement field
production compressive strength test results versus laboratory mix design results are provided
in Table 8.4. Two of the materials tested, Sample No. 4 — Soil Type 2 with 7% cement and
Sample No. 7 — Soil Type 1 with 11% cement, exhibited relatively low compressive strength
values, although the sample with only 7% cement was not lower than anticipated. As a result,
several six-inch diameter cores were obtained in the general vicinity of where the samples had
been obtained. A total of four compressive strength tests were completed at each of the
locations at 29 to 31 days after the materials had been placed. These results are summarized in
Table 8.4. The cores in the vicinity of Sample No. 4 exhibited lower strengths than the 28 day
strength of the laboratory samples (averaging 360 psi vs. 441 psi). In contrast, the cores in the
vicinity of Sample Number 7 exhibited higher strengths than the 28 day strength of the
laboratory samples (averaging 539 psi vs. 422 psi).
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Additionally, wet-dry testing was performed on the mix design samples and the field production
Soil Type 1 with 11% cement following the ASTM D559 test procedure (wetting and drying
compacted soil-cement mixture), (presented in Appendix F). Loss results for the mix design
samples indicate 0.7% and 0.0% for the Soil Type 2 and Soil Type 1 samples, respectively.
Loss for the field production sample was 1%.

In-place density tests of the flat plate and stair-step soil cement are also provided in Appendix F.
The soil cement was placed at an average dry density of 98.3% of the Standard Soil-Cement
Proctor Compaction Test maximum dry density, and a moisture content of 1.3% below its
optimum moisture content. However, the soil cement batch mixing plant had difficulty in applying
sufficient water to the Soil Type 2 mix for two working days, June 20, 2006 and June 22, 2006.
During this period, the soil-cement was placed at 91.4% to 107.0% compaction and 2.7% to
5.2% below its optimum moisture content.

8.2.4 Geotextile

Material conformance tests were completed on samples of the non-woven geotextile delivered
to the site. A sample was cut from the end of selected rolls of the geotextile at the project site
and shipped to the Ardaman and Associates Orlando laboratory for material conformance tests.
A total of six rolls of geotextile were tested for mass/unit area (ASTM D5261), thickness (ASTM
D5199), and grab strength/elongation (ASTM D4632). Results of the tests are provided in
Appendix F. One permittivity test (ASTM D4491) was also completed on a geotextile sample.

During geotextile installation, 13 samples of the sewn geotextile seam were obtained and tested
for both geotextile breaking load and seam breaking load. Results of the tests are provided in
Appendix F. The ratio of seam strength to geotextile material strength ranged from 33 to 63%.

8.3 Site Instrumentation
8.3.1 Paperless Recorders

Flow and stage data are recorded by three paperless recorders installed at the site; one
recorder for each RTC and one recorder for both STA cells. The paperless recorders store data
on a flash memory card, and includes flow-metered inflows from the irrigation canal to the RTCs
and STA cells, flow-metered inflows from the RTC internal drains to the seepage collection
canal, flow-metered inflows from the seepage collection canal to the RTC, and stage data
recorded by pressure-transducers for the Reservoir, STA cells, seepage collection canals, and
the internal drain sumps. The locations of the paperless recorders are shown on Figure 8.3, and
the data being collected at the RTC site is summarized in Table 8.5.

8.3.2 Piezometers

Piezometers were installed at the site at the locations shown on Figure 8.3 to record
groundwater levels adjacent to the RTCs. Automatic data recorders (Level Trolls™ and Geokon
units) were installed in each piezometer. The piezometers were installed in groups, or nests,
that include three to four wells installed at different depths. The embankment piezometer nests
(EPZ#-E) were installed in the embankment crest at each RTC and consist of four wells,
including a well within the RTC embankment interior, a shallow surficial well (EPZ#-A, target
interval shallow Unit A sands, depth approximately 2 to 7 feet below ground surface), a shallow
intermediate well (EPZ#-B, target interval shallow Unit C sand, depth approximately 15 to 25
feet below ground surface), and a deep intermediate well (EPZ#-C, target interval Unit C sands,
depth approximately 40 to 55 feet below ground surface).
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Nests located outside of the reservoir embankments (at varying distances from the RTC cells)
consisted of three wells, a shallow surficial well (PZ#-A, target interval shallow Unit A sands,
depth approximately 2 to 7 feet below ground surface), a shallow intermediate well (PZ#-B,
target interval shallow Unit C sand, depth approximately 15 to 20 feet below ground surface),
and a deep intermediate well (PZ#-C, target interval Unit C sands, depth approximately 40 to 50
feet below ground surface). Piezometer installation details are provided in Table 8.6, and a
schematic showing the vertical placement of the piezometers is shown in Figure 8.4.

Nests located outside of the STA embankments consisted of two wells, a shallow surficial well
(PZ#-A, target interval shallow Unit A sands, depth approximately 2 to 7 feet below ground
surface), and a shallow intermediate well (PZ#-B, target interval shallow Unit C sand, depth
approximately 15 to 20 feet below ground surface).

8.3.3 Vibrating Wire Piezometers

Piezometers identified as “VWP” consisting of a Geokon model 4500 AL vibrating wire device
were embedded directly into the subsurface beneath the embankment prior to embankment
construction at the locations shown on Figures 8.5 and 8.6. Five VWPs were embedded in a
shallow trench every 30 feet in a line beneath the embankment. Between each piezometer, a 1
foot wide layer of %z inch bentonite pellets was installed in the excavated trench. The VWP
cables for each transect of five were routed to a single data logger located at the downstream
toe of the embankment as shown on Figures 8.5 and 8.6.

8.3.4 Settlement Gauges

One settlement gauge was installed with the vibrating wire piezometers (in the same trench) at
each RTC at the locations shown on Figure 8.3. The settlement gauges consisted of Geokon
vibrating wire settlement gauges.

8.4 Test Cell Operations and Monitoring Program

Following the completion of construction and the installation of all site instrumentation, the RTCs
were filled, and the STA test cells were filled to allow the planned planting and seeding, thus
beginning the operations phase of the Project. This Section provides a summary of the site
monitoring activities performed during the start-up and the operations period of the test cells
from May 2006 to June 2007.

8.4.1 Reservoir Test Cells Flow and Stages

Flow and stage data from the paperless recorders were downloaded monthly. Average monthly
inflows and stages for both RTCs for May 2006 through June 2007 are included in Table 8.7
and stage vs. volume curves for the RTCs are included in Appendix F. The inflows to RTC-1 in
May 2006 and RTC-2 in June 2006 represent the volumes required to fill each RTC. The
average stage for RTC-1 over the operations period was 40.70 feet, while the average stage at
RTC-2 over the operations period was 40.33 feet. The stage at RTC-1 was increased to 42 feet
in January 2007 to evaluate the performance of the embankment and drains at a stage above
what would be considered normal full storage level. The maximum stage recorded at RTC-1 for
the test period was 42.94 feet in February 2007. The maximum stage recorded at RTC-2 over
the test period was 40.93 in December 2006.

The data show that the average monthly inflows required to maintain the stage at the target
elevations over the test period was approximately 5,321,000 gallons per month (approximately
177,400 gallons per day) for RTC-1 and 7,952,000 gallons per month (approximately 265,000

I.)? Page 39 December 23, 2014



C-44 Reservoir/STA Project W912EP-14-R-0016

gallons per day) for RTC-2. Total inflow to RTC-1 over the test period was approximately
75,343,300 gallons, and total inflow to RTC-2 was approximately 87,417,215 gallons. The flows
are approximate since there were periods of recorder malfunction during the test program.

Seepage collection canals (SCC) were constructed around the perimeter of each RTC to
intercept some of the seepage water that was lost from the cells. The average stage of the
seepage collection canal at RTC-1 (SCC-1) during the operations period was 19.40 feet, and
the average stage at seepage collection canal at RTC-2 (SCC-2) over the operations period
was 19.41 feet.

A pump was installed in each seepage canal to allow water to be pumped from the canal to the
reservoir cell at each RTC. Flow meters recorded the flows that were diverted to the RTCs
during the test program. The data indicates that an average of approximately 26,300 gallons per
day was diverted from SCC-1 to RTC-1 during the test program, and an average of
approximately 20,300 gallons per day was diverted from SCC-2 to RTC-2 during the program.
The total flows from the seepage canals represent about 10% of the total inflows to RTC-1 and
about 6% of the total inflows to RTC-2.

Minimal flow was recorded at the drain sump pumps at either RTC during the operations period,
indicating that the phreatic surface had only reached the bottom level of the drains during the
test program. Further discussion of the phreatic surface is included in Section 8.4.3.

8.4.2 STA Test Cells Flow and Stages

The STA stages were dictated by the observed plant growth in the STAs. STA-1 was initially
inundated to an elevation of approximately 23.5 feet to saturate the soils for planting. STA-2
was initially inundated to an elevation of approximately 25 feet to fill the existing irrigation
ditches and slightly inundate the plateaus for seeding. The water level in STA-1 was increased
in August 2006 to an elevation of approximately 24.3 feet. The water level in STA-2 was
increased in August 2006 to an elevation of approximately 25.5 feet. The average elevation of
STA-1 over the test period was 23.9 feet, and the average stage for STA-2 was 24.6 feet (Table
8.7).

The flow data show that average monthly inflow required to maintain the pool elevation in STA-1
during the operation period was approximately 4,839,745 gallons (approximately 161,000
gallons per day). The average monthly inflow required to maintain the pool elevation at STA-2
over the test period was approximately 9,495,413 gallons (approximately 316,500 gallons per
day). The flow data show that inflows to STA-2 exceeded the inflows to STA-1, or the RTCs.
The water losses at STA-2 are possibly due to vertical seepage losses through the spreader
ditches and existing irrigation ditches which could be hydraulically connected to the shelly sand
unit (Unit C) of the surficial aquifer at STA-2. A layer of low hydraulic conductivity Unit B material
was placed in the west spreader swale at STA-2 on June 21, 2006 in an attempt to reduce the
seepage losses. Stage/volume plots (Appendix F) do not indicate a decrease in the inflow to
STA-2 due to this layer.

8.4.3 Groundwater and Embankment Water Levels

Water levels in the site piezometers were recorded hourly and downloaded monthly. At RTC-1,
transects of piezometer nests are located in a line from the embankment and extend to the
north and west (Figure 8.3). At RTC-2, transects of piezometer nests are located in a line from
the embankment and extend to the north and east (Figure 8.3).
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The RTCs were filled and the depth maintained over the test period. RTC-1 was at normal full
storage level (NFSL) of 40 feet on May 18, 2006, and RTC-2 was at NFSL on June 15, 2006.
Water level data collection from the test cell piezometers began on June 1, 2006. Figures 8.7
and 8.8 show the water levels in piezometer transects at RTC-1 - North and RTC-2 - East for
the first 2 to 272 months of the operations period. Figures 8.9 and 8.10 show the hydrographs for
transects RTC-1 - North and RTC-2 - East for the full operations period, and Figure 8.11 shows
the rainfall hydrograph as compared to PZ-7B and PZ-24B at RTC-2, and background well PZ-
383S for the full operations period. PZ-383S is located approximately 4,000 feet north of the test
cell site, and is part of the site-wide background monitoring program. Additional hydrographs are
included in Appendix F.

Generally, water levels in the “B” and “C” piezometers (shallow and intermediate portion of the
surficial aquifer) show a strong increasing trend in water levels beginning in June and reaching
peak levels in mid July 2006. In addition to filling the test cells, 8.5 inches of rainfall fell at the
test cell site during this time frame. A 2 to 3 foot rise in groundwater elevation was observed at
all of the site background monitoring wells in response to the increased rainfall as illustrated in
Figure 8.11. A groundwater rise of approximately 3 feet was observed in the piezometers at
RTC-1 during this initial operations period; however RTC-1 was full for about 13 days before
data was collected. A groundwater rise of approximately 4 to over 6 feet was observed in the
piezometers at RTC-2. The highest rise in water level was in piezometers located beneath the
embankment, and those closest to the downstream toe (within 100 feet) as would be expected.
The far-field piezometer nest located about 1,200 feet east of RTC-2 (PZ-24B and PZ-24C,
Figure 8.6) showed a groundwater rise of approximately 3 feet during this initial operations
period, which is equivalent to the site-wide response to rainfall.

After mid-July the water levels at the test cell site appeared to stabilize and begin to follow area
rainfall patterns. The groundwater levels decline from the end of July through mid-August 2006.
A slight increase in water levels was observed in late August 2006, apparently in response to
increased rainfall at this time due to tropical storm Ernesto. A similar pattern in water level
response was observed at RTC-2. A rise in the groundwater levels was also observed in mid-
September 2006, which coincides with a rain event of about 1.6 inches. In October 2006, water
levels generally decreased but showed a slight increase in late October apparently in response
to a rain event. Groundwater levels in November 2006 continued to show an overall decrease
consistent with decreasing rainfall from September to November 2006. As shown on the
hydrographs, groundwater levels at RTC-1 decreased in response to the drawdown test at
SCC-1 performed from November 27 to December 29, 2006 (drawdown test discussed in
Section 8.4.4). The water levels recovered from the drawdown test in January and February
2007 although they remained at levels that were slightly lower than the pre-test levels, likely due
to low rainfall in the area. Water levels generally continued to decline from March to June 2007,
partially due to a decline in the stage at each of the RTCs. By June 2, 2007, water levels
increased in response to an increase in rainfall.

Groundwater elevation contour maps of the surficial aquifer at the test cell site are included in
Appendix F. The contour maps represent the months of June, August, October, and December
2006, and March and May 2007. The contour maps show the formation of a groundwater
mound (as indicated by the hydrographs) beneath the test cell site due to seepage from the test
cells. At RTC-1, the groundwater levels on the west side of the test cells were affected by the
irrigation canal water levels that were used as a source of water to the test cells.

Phreatic Surface

The vibrating wire transects were utilized to generate phreatic surface cross-section plots along
each RTC vibrating wire transect. The plots generated during the test cell program are included
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in Appendix F. The plots show that the phreatic surface was generally highest near the
upstream end of the embankment, and decreases near the downstream toe. The plots also
indicate that the phreatic surface levels were near the bottom or below the drain at both RTCs,
as confirmed by the minimal flow from the drain sumps to the seepage collection canals over
the test period. Increasing the stage of RTC-1 to 42+ feet did not significantly affect the level of
the phreatic surface.

8.4.4 Seepage Canal Drawdown Test

A deviation from the normal operating condition was implemented as a test, and included
lowering the level of the SCC at RTC-1 to allow observations of seepage effects on the
Reservoir embankment and canals under this condition. SCC-1 was lowered from the normal
operating elevation of approximately 21 feet to elevation 15 feet. The seepage canal water level
was maintained at an elevation of approximately 15 feet for 33 days, and then lowered to
elevation of 12 feet for the last 2 days of the test. The test began on November 27, 2006 and
was run until December 29, 2006. All water pumped from the seepage canal was measured and
quantified to the extent possible for the duration of the testing period.

Table 8.8 shows the pumped volumes and canal elevations for the duration of the test. As
shown on the table, the average daily volume pumped from SCC-1 during the test was
approximately 1,800,000 gallons. Figure 8.12 shows the daily volume pumped vs. the stage in
SCC-1. The total volume pumped from SCC-1 during the drawdown test was approximately
65,646,277 gallons. The average pumping rate over the test period was approximately 1,400
gallons per minute, although the exact pumping rate could not be determined since some of the
flow was not metered but estimated based on pumping time.

The visual observations during the drawdown test focused on the seepage canal and any
evidence of potential piping that could compromise the integrity of the embankment. As the
water level was reduced in the canal, a daily inspection of the embankment and seepage canal
was performed. The daily inspection revealed the formation of erosion gullies on the banks of
the seepage canal due to rainfall runoff (see photos in Appendix F). No evidence of piping of
embankment material was observed during the test.

Hydrographs of water level data from the piezometer transects for RTC-1 are included in
Appendix F. As shown on the hydrographs, groundwater levels at RTC-1 decreased in response
to the drawdown test at SCC-1. Figure 8.13 shows the response of two piezometers on the
north side of RTC-1. PZ-16B is located about 70 feet north of SCC-1, and PZ-25B is located
about 400 feet north of SCC-1. As shown on the figure, the drawdown in both wells generally
follows the canal drawdown with a lag time of 1 to 2 days. The groundwater elevation contours
for December 2006 (Appendix F) show the response of the shallow surficial aquifer to the
drawdown test.

8.4.5 Seepage Estimates

Although the pumped quantities provide an indication of the seepage losses from RTCs, a water
budget model was constructed for each reservoir and STA cell to estimate the actual seepage
being lost from the reservoirs during the operations period. The water budget models were
developed using the data generated during the monitoring program. Seepage losses for this
purpose are defined as the total water losses by both horizontal and/or vertical flow to the
subsurface. Only minimal flow was being intercepted by the embankment chimney/blanket
drains during the operations period.
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An analytical approach was developed using daily values of reservoir stage, reservoir inflow
quantity, evaporation (from the EAA STA 1-W), and rainfall data for the site.

A water budget equation was developed that included inflow and outflow components as
follows:

Change in Volume

Rainfall + P d Infl =E tion + S + P d Outfl =
ainfa umped Inflows vaporation + Seepage + Pumped Outflows Stage in Reservoir

Outflow included evaporation, seepage, and change in the volume of water (storage) within the
cells. Evaporation data utilized in the model was obtained from STA 1-W (in DBHYDRO). Since
seepage is the unknown variable, the seepage coefficient was adjusted as a calibration
parameter until the actual vs. modeled reservoir or STA volume and stages were comparable.
The water budgets were assessed on a daily basis for the operations period during which water
was being pumped to the cells. The RTC water budget models were run utilizing data from June
2006 to April 2007. The STA cell water budget models utilized data from October 2006 to
December 2006, representing a period of maximum water levels in the STA cells. Stage-area
relationships were used to determine the final reservoir stage resulting from the addition of a
volume of rainfall and/or pumped inflows and the subtraction of a volume of evaporation and
seepage water.

The model shows that seepage losses at RTC-1 had generally stabilized as of August 2006 at
an average rate of approximately 163,000 gallons per day. The maximum seepage observed
during the operations period was during the drawdown test when seepage losses increased at
RTC-1 to approximately 200,000 gallons per day.

At RTC-2, the calculated seepage over the operations period with a full reservoir was estimated
at approximately 400,000 gallons per day during the first two months of operations, and then
declined over the operations period with the average seepage at approximately 225,000 gallons
per day.

The water budget model for STA-1 indicates that an average of 190,000 gallons per day was
lost through seepage from the cell. During the drawdown test seepage losses increased at STA-
1 to an average of approximately 240,000 gallons per day.

The operations summary indicates that more water had been supplied to STA-2 than any other
test cell on site. In December, about 10 million gallons were supplied to STA-2 to maintain the
water level. A water budget model was set up to evaluate seepage from STA-2. The model
indicates that prior to the drawdown test the average seepage from STA-2 was approximately
500,000 gallons per day. Following initiation of the drawdown test, the seepage increased to
approximately 780,000 gallons per day from STA-2 due to the proximity of the STA to the
seepage canal at RTC-1.

8.5 Groundwater Quality

Groundwater samples were obtained from selected piezometers at the test cell site in July,
September, and December 2006, and in March 2007. The results are summarized in Table 8.9
and the laboratory reports are included in Appendix F. Most of the detected parameters in the
groundwater are below the established maximum contaminant level (MCL, per 62-550 FAC) or
groundwater cleanup target level (per 62-777 FAC). Total dissolved solids (TDS) and chloride
are typically above the secondary MCLs. The results are summarized below.
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Field Parameters

The temperature of the groundwater samples ranged from 24.62° C to 25.66 ° C. Conductivity of
the samples ranged from 1131 to 1705 umhos per centimeter (umhos/cm), and pH ranged from
6.81 to 7.56 standard units. Dissolved oxygen levels ranged from 0.24 to 0.41 mg/L.

Color, Odor Turbidity

Color in the groundwater samples typically ranged between 15 to 60 PCU. There are isolated
occurrences of 100 PCU and 150 PCU. Odor typically ranged between U to 8.0 T.O.N. PZ-16C
has decreased in value from 132 to 4 T.O.N. between July 2006 and December 2006. Turbidity
at well PZ-16C ranges from 0.19 to 64 NTU while all others range from 0.7 to 44 NTU. The
turbidity in both PZ-12C and PZ-16C decreased between July 2006 and September 2006.

Nutrients

The nitrite-nitrate concentrations ranged from below detection limits to 0.048 mg/L. There were
two samples in March 2007 where the concentration was 0.11 mg/L (PZ-21B) and 0.13 mg/L
(PZ-24C). The ammonia concentration in the groundwater samples ranged from 0.21 to 1.0
mg/L, and TKN ranged from 0.25 to 1.5 mg/L.

The phosphorus concentration ranged from 0.043 to 0.81 mg/L. An increase in concentration
was observed at PZ-5C from 0.079 mg/L in September 2006 to 0.77 mg/L in December 2006.
Dissolved phosphorus ranged from 0.025 to 0.62 mg/L, and soluble reactive phosphorus ranged
from 0.013 to 0.54 mgl/L.

Metals
Arsenic

The arsenic concentration ranged from below detection limits to 0.0079 mg/L. The maximum
contamination level (MCL) for arsenic of 0.010 mg/L was not exceeded in the groundwater
samples.

Barium

The barium has ranged from 0.0067 to 0.096 mg/L. These levels are well below the MCL of 2
mg/L, but still above the MDL of 0.00014 mg/L.

Beryllium

Beryllium was not detected during the test program.
Cadmium

Cadmium was not detected during the test program.
Chromium

The chromium level has ranged from below detection limits to 0.0086 mg/L. The last reported
detection of chromium was in December 2006 in PZ-12C, PZ-16C, and PZ-26C. The levels that
were reported in those wells were below the MCL of 0.1 mg/L.

Copper
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The copper concentrations ranged from below detection limits to 0.0041 mg/L. All of the most
recent data show that the copper content is below detectable levels.

Cyanide

Only one detection of cyanide occurred at PZ-26B in December 2006. The reported level was
0.009 mg/L, which is below the MCL of 0.2 mg/L.

Calcium

Calcium concentrations ranged from 16 to 310 mg/L.
Lead

Lead was not detected during the test program.

Mercury

Only one detection of mercury occurred at PZ-24C in July 2006. The reported level was
0.000072 mg/L, which is below the MCL of 0.002 mg/L.

Nickel

Nickel concentrations have ranged from below detection limits to 0.024 mg/L. Since December
2006, nickel has not been above detectable levels in the groundwater samples.

Silver

Silver was not detected during the test program.
Iron

Iron concentration ranged from below detection limits to 4.3 mg/L. Eight of the 15 wells have
had an iron content that meets the MCL of 0.3 mg/L.

Sulfate

Sulfate concentrations ranged from 25 to 270 mg/L. All of the most recent data is below the
MCL of 250 mg/L.

Zinc

The level of zinc ranged from below detection limits to 0.0093 mg/L. All of the wells meet the
MCL of 5.0 mg/L.

Total Dissolved Solids

Total dissolved solids concentrations have ranged from 420 to 2000 mg/L. Most wells exceeded
the MCL of 500 mg/L.

Chloride

Chloride concentrations ranged from 42 to 570 mg/L. PZ-16C had concentrations of 530 mg/L
and higher. The MCL is 250 mg/L. PZ-16C, PZ-12C and PZ-26C have exceeded the MCL of
250 mg/L.
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8.6 Overwash Test

An overwash test program was performed at the test cell site in February 2007 to evaluate the
potential impact of waves overtopping the Reservoir embankment. The focus of the test was to
evaluate the effects of wave overtopping on the downstream slope of the embankment, and the
effectiveness of dense groundcover (sod) as slope protection. The test was designed and
implemented by the SFWMD Acceler8 program staff. A full report on the overwash test is
included in Appendix F.
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9.0 SOIL-CEMENT INVESTIGATION DATA

Tests for the soil-cement armoring system were conducted as part of the investigations for this
Project. Following is a summary of the investigations and the data collected.

9.1 Site Characterization Study

As part of the initial Site Characterization, test pit samples were selected for soil-cement testing.
These test pit samples were obtained primarily in the reservoir area and along the intake canal.
Compressive strength, density, and percent compaction tests were run on material from the test
pit locations, as well as pH, carbonate content, and corrosivity. The cement content was varied
on the tests from 5%, 7%, 9%, and 11%. Results of the testing are provided in Appendix G and
are summarized in Table 9.1.

9.2 Soil Cement Test Cell Program

Soil-cement testing was also done as part of the Test Cell Program. The testing and results are
discussed in detail in Section 8.2.3 of this report. The data collected is provided in the Soil-
Cement Laboratory and Field Test Results in Appendix F.

9.3 AMEC 2013 Study

Another source of data for the soil-cement testing came from the AMEC investigation conducted
in 2012. AMEC issued a report to the USACE Jacksonville District titled Final Report of
Geotechnical Exploration, Volume Il on January 18, 2013. The investigation involved test pit soil
sampling, test pit groundwater sampling, well-water sampling and tap water sampling.
Laboratory testing included: geotechnical testing of test pit samples, chemical analyses of the
water samples, chemical analyses of soil samples, water source verification testing for soil-
cement, and soil-cement mix design testing. Geotechnical testing of test pit samples is
discussed in Section 5.0. The remaining laboratory testing is discussed below.

9.3.1 Chemical Analyses of Water Samples

As discussed in the AMEC report, chemical analyses were performed on Water Source
Verification samples collected from test pits TP-475, TP-478, TP-491, and TP-498, the potable
well-water source at the on-site Area Office, and a tap water source from the Martin County
Sheriff’'s Office located in Indiantown, Florida. Test Pit 475-D was selected as a duplicate water
source resulting in seven total samples. The following Water Analysis Parameters were
performed on the well-water and groundwater samples to Environmental Protection Agency
(EPA) standards:

» 7 EPA SW-8469040B — pH
» 7 EPA 413.2 - oils & grease
» 7 EPA 305.2 — acidity

e 7 EPA 200.7 — sodium

* 7 EPA 310.1 — alkalinity

e 7 EPA 415.1 — total organic matter
* 7 EPA - 300 - sulfate

7 EPA 200.7 —iron

e 7 EPA 200.7 — potassium

e 7 EPA 300 - chlorides

e 7 EPA 300 — nitrates
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e« 7 EPA 200.7 — selenium

e 7 EPA 200.7 — zinc

7 EPA200.7 - lead

« 7 EPA 8081 -pp DDE

e 7 EPA 8081 — chlordane

e 7 EPA 200.7 — copper

e 7EPA200.7-ppDDT

e 7 EPA 8081 — heptachlor

* 7 ASTM C1603 — Water Density

The laboratory reports are provided in Appendix G. A summary of the results is provided in
Table 9.2.

9.3.2 Chemical Analyses of Soil Samples

The following parameters were analyzed on composite “Unit C” material collected from the test
pits. Test Pits 475-D and TP-498-D, were selected for duplicate sampling (one at each test pit)
using EPA, Soil Science Society of America (SSSA), and the International Humic Substances
Society (IHSS) standards.

o 25 EPA SW-846 9045C — pH

o 25 EPA 9060 A - total organic carbon
» 25 EPA SW-846 6010C — calcium

+ 25 EPA SW-846 6010C — sodium

o 25 EPA SW-846 6010C — potassium
o 25 EPA SW-846 6010C — magnesium
» 25 SSSA - sulfate

» 25 EPA SW-846 6010C — iron

o 25 EPA 325.2 — chlorides

e 25 SSSA — nitrates

» 25 EPA 160.3 — percent moisture

» 25 IHSS Method — humic substance

» 25 EPA SW-846 6010C — lead

» 25 EPA SW-846 6010C — copper

+ 25 EPA SW-846 6010C — zinc

o 25 EPA SW-846 8081 — chlordane

» 25 EPA SW-846 8081 — selenium

» 25 EPA SW-846 8081 — pp DDT

+ 25 EPA SW-846 8081 — pp DDE

o 25 EPA SW-846 8081 — heptachlor

The laboratory reports are provided in Appendix G. A summary of the results is provided in
Table 9.3.

9.3.3 Water Source Verification Testing

To evaluate water source impacts on strength testing, Water Source Verification testing
consisted of strength testing and results comparison for soil-cement samples produced using
various water sources. Testing was performed using 3 water sources: potable water from the
Area Office water-well, groundwater from 4 test pits (TP-475, TP-478, TP-491, and TP-498),
and tap water. Water samples were mixed with “Unit C” borrow soil collected from the same 4
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test pits where ground water samples were taken. A total of 72 soil-cement test specimens were
prepared using cement content with 8%, 10%, and 12% of the dry weight of soil aggregate. The
specimens were prepared at or near 95 percent of the standard proctor maximum dry density.
soil-cement time of set and unconfined compressive strength testing were performed on the
prepared specimens.

The test results are provided in Table 9.4. The Compaction Test Reports are presented in
Appendix G.

9.3.4 Soil-Cement Mix Design Testing

Based on the results of the Water Source Verification testing, the Site Well Water was selected
as the mixing water for the Soil Cement Design Phase. In addition, due to the relatively low
compressive strength values achieved by the 8% cement content samples, the scope of the Soil
Cement Design Testing was changed to include 16 test pits plus two duplicate test samples at
two cement contents (10% and 12%), resulting in the same number of test samples for each
test type. The selected test pit samples were:

TP-476 TP-479 TP-480
TP-481 TP-482 TP-483
TP-484 TP-484D* TP-485
TP-486 TP-488 TP-489
TP-489D* TP-490 TP-492
TP-494 TP-495 TP-497
* Duplicate

For the soil cement design phase, three specimens of each pit sample (plus duplicates) were
prepared at each of the two cement contents. The specimens were prepared at or near 95
percent of the Standard Proctor (ASTM D 558) maximum dry density. Unconfined compressive
strength testing — three samples per specimen (ASTM D 1633) and wetting and drying testing —
one test, two specimens were performed on the prepared specimen.

The results of these tests are provided in Table 9.5. The Compaction Test Reports are
presented in Appendix G.

9.4 AMEC 2014 Study

In 2013 and 2014 AMEC completed an additional evaluation of potential soil aggregate borrow
sources for soil cement production on behalf of the USACE. The results are summarized in the
report titled “DRAFT Report of Geotechnical Exploration and Laboratory Testing, Phase V, Test
Pits, Water Sampling, and Laboratory Testing, C-44 Reservoir and Stormwater Treatment Area”
(AMEC 2014). This report is provided in Appendix G.

Field explorations completed by AMEC consisted of 12 test pits excavated within the designated
soil cement borrow area. In general, the test pits were excavated to a maximum depth of
approximately 18 feet. Soil samples were obtained from three depth intervals. Samples were
collected at approximate depths of 6, 10, and 16 feet below existing grade. A total of 58 soil
samples (includes each depth interval, composite pit sample, as well as washed/unwashed
composite samples) were to be prepared and tested for geotechnical index properties and
compressive strength soil-cement mix design.

Cement contents of 10% and 12% of dry weight soil aggregate were mixed with the site well
water and were to be used for the stratum composite samples at depths of approximately 6, 10,

I.)? Page 49 December 23, 2014



C-44 Reservoir/STA Project W912EP-14-R-0016

and 16 feet below existing grade. Cement contents of 10%, 12% and 14% were to be used for
the pit composite samples at a depth range of approximately 5 to 18 feet below existing grade.
Cement contents of 14%, 16% and 18% were to be used for the washed/unwashed pit
composite samples at a depth range of approximately 5 to 11 feet below existing grade utilizing
both public water supply and well water, as specified.

In the case of the washed composite samples, the samples were to be washed with a public
water source from AMEC’s Jacksonville laboratory over a #230 sieve, to remove all particle
sizes smaller than the #230 sieve from the testing material.

Total of 918 soil cement samples were prepared and tested for unconfined compressive
strength at 7 days and 28 days from the date of preparation. The samples were tested in
accordance with ASTM D1633, Test Method A. All specimens were to be prepared to a target
density of 95% of the maximum dry density as determined by ASTM D 558.
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Solution sinkholes are the dominant process in
landscape development throughout thesa areas.
Collapse sinkholes also occur, but are relatively rare.

Cover-subsidence sinkholes are common in these
areas because of the incohesive nature of the sand
that covers the limestone, Where clay makes up an
appreciable part of the cover, cover-collapse
sinkholes are more likely to occur.

-5 cation
Cover-collapse sinkholes are most common in these

areas. Size and severity of collapse generally is related
o Lhucimc?ess and bearing strength of clay in the cover
material.

Limestone is deeply buried in these areas. Collapse
into cavities in the underlying limestone is possible, but
is extremely rare. Small-scale subsidence can occur
where shell beds or limestone lenses are buried at

shallow depth.
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0 50 100 150 200
0 80 160 240 320
Kilometers

Increasing
possibility
Artesian flow and/or more than 100 feet of overburden.

Stuble prehistoric sinkholes, usually steap-sided,
flat-bottomed, either dry or containing water. Approximate Sitg,

Location \
Limestone at or near land surface. High sinkhole
density, but moderate intensity of surface collapse due
to lack of overburden.

Moderate overburden overlying cavernous limestones
with high watar use and history of steep-walled, wide

I BE

sinkhola collapse.
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0 50 100 150 200 g
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Kilometers o?

Reference: Upchurch and Randazzo, 1997
Source: Site Characterization Report, 2006, Figure 5.28

Predicted Sinkhole Types
(Sinclair and Stewart, 1985)

Sinkhole Probability Map
of Florida
(Sinclair and Stewart. 1985)

Figure 2.5
Sinkhole Types and Probabilities in Florida
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This map is based upon data compiled by the
former Florida Sinkhole Research Institute (FSRI), ®
University of Central Florida, Orlando, Florida. The
data contains reports of 2,805 new sinkholes that
developed between approximately 1960 and 1995.
Subsurface Evaluations, Inc. has collected

data and compiled reports of new sinkholes

through September 2004 for the St. John's River SUBSURFACE

Water Management District. Subsurface Evaluations, EVALUATIONS, INC.
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damages whatsoever arising out of the use or
inability to use this information.

Reference: Subsurface Evaluations, Inc., 2004
Source: Site Characterization Report, 2006, Figure 5.29
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Notes: Approximate Property Boundary has changed since the production of this figure.
Reference: U.S. Army Corps of Engineers, 1940 Aerial
Source: Site Characterization Report, 2006, Figure 2.2

Figure 2.7
1940 Aerial Photograph
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Reference: U.S. Department of Agriculture

Source: Site Characterization Report, 2006, Figure 2.3
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Reference: U.S. Department of Agriculture
Source: Site Characterization Report, 2006, Figure 2.4

Figure 2.9
1958 Aerial Photograph C-44 Reservoir/STA Project
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Reference: Aerial photograph obtained from the State
University System of Florida PALMM Project, 1970 Aerial
Source: Site Characterization Report, 2006, Figure 2.5
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Figure 2.10
1970 Aerial Photograph
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Reference: Aerial photograph obtained from the State University
of Florida PALMM Project, 1981
Source: Site Characterization Report, 2006, Figure 2.6
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EXISTING MAINTENANCE AREA

!

APPROXIMATE PROPERTY BOUNDARY

Reference: Aerial Photograph obtained from the
State University System of Florida PALMM Project, 1999 Aerial
Source: Site Characterization Report, 2006, Figure 2.7

Figure 2.12 F)?
1999 Aerial Photograph C-44 Reservoir/STA Project
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Reference: CDM Phase I/II ESA, December 2004
Source: Site Characterization Report, 2006, Figure 2.10

Figure 2.13

Recognized Environmental Conditions C-44 Reservoir/STA Project
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Legend:

A - Auger Borings

B - Core Borings

APT - Aquifer Performance Tests

W - Monitor Well

Reference: CDM, Preliminary Geotechnical Design Report, 2004 . N : . - -
Source: Site Characterization Report, 2006, Figure 3.1 Note: This flgure prlnts full size at 11"x17".

Figure 3.1
Previous Geotechnical Explorations C-44 Reservoir/STA Project
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Figure 7.18
Fines by Quadrant: 0 to 5ft Deep C-44 Reservoir/STA Project
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Figure 7.19
Fines by Quadrant: 5 to 10ft Deep C-44 Reservoir/STA Project
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Figure 7.23 I.)?
Laboratory Grain Size Analysis Test Results — Auger C-44 Reservoir/STA Project
A Borings, Depths 0 to 3ft
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Figure 7.28
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Figure 7.29
Remolded Laboratory Hydraulic Conductivity vs.
Percent Fines Content Test Results
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Figure 7.30
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Test Cell 1 Layout
Geotechnical Data Report
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Figure 8.7
Surficial Aquifer Water Levels
After Approximately Two Months of Test Cell Operation — RTC1
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East Transect-Through July 2006
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Comparison of Rainfall to Test Cell and Background Water Levels
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Comparison of Rainfall to Test Cell and Background Water Levels
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Figure 8.13

Seepage Canal SCC1 And Piezometer Water Levels During Drawdown Test
Geotechnical Data Report
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C-44 RESERVOIR/STA PROJECT

Summary of Contaminants Detected in REC Areas

Table 2.1

Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Contaminant Significance TEC PEC REC Affected Exceeds TEC Remedial Action Remediation Suggested
1 Y Recommended
2 Y Recommended
3 N Not Recommended
4 Y Recommended
Strongly attaches to organic matter and minerals in 5 % Recommended , .
soils. Travels easily in surface waters. Copper rich Soil Inversion Technology
C I - 150 mg/kg 6 Y Recommended OR
opper (Cu) soils limit the number of plants surviving. Copper 32 mg/kg 85 ma/ka * Use contaminated soil in
can disrupt activity of microorganisms and 9/kg 7 Y Recommended berm construction
earthworms in soil. 8 Y Recommended
9 Y Not Recommended
10 Y Recommended
11 Y Necessary
Canals & Ditches Y Recommended
1 N Not Recommended
Inorganic arsenic can cause genetic alterations in 5 N Not Recommended . .
the fish of the surface waters. Birds die from eating v N Not Recommended Soil Inversion Technology
Arsenic contaminated fish. Human exposure to inorganic 9.8 mg/kg 33 mg/kg Use contaminated soil in
arsenic can cause various health effects from 8 N Not Recommended berm construction
stomach and intestine irritation to damage of DNA. 10 N Not Recommended
11 N Not Recommended
Fish accumulating zinc in their bodies it is able to 2 Y Combined w/ Cu Remediation Soil Inversion Technolo
bio magnify up the food chain. Water-soluble zinc 4 Y Recommended 9y
Zinc can contaminate groundwater. Zinc rich soils have 120 mg/kg 460 mg/kg 5 Y Recommended Use contaminated soil in
limited plant survival and negatively effect 8 Y Recommended berm construction
microorganisms and earthworms in the soil.
11 Y Recommended
g\/f?'fefl‘somb'e bariur;g?aydcause breatt;]ing o 7 Y Not Recommended Soil Inversion Technology
ifficulties, increased blood pressures, heart rhythm v Not R R
Barium changes, stomach irritation, swelling of brain and 20 mg/kg 60 mg/kg 180 v NOt Recommengeg U O d soil |
liver, or kidney and heart damage. . ot Recommende se contaminate .sm in
Canals & Ditches Y Not Recommended berm construction
Causes various human health concerns and 1 mg/kg
Cadmium negative effects on earthworms at low 5 mg/kg 8 Y Recommended
concentrations. Soil Inversion Technology
Lead poisoning of water and soil organisms, OR N
Lead effecting the health of the entire system. Negative 36 mg/kg 130 mg/kg 8 Y Recommended Use contaminated soil in
human impact. berm construction
Silver Numerous human health damages possible. 1 mg/kg 2.2 mg/kg 1 N Not Recommended
Acenaphthene liver GWLC=2100 mg/kg FWLC=700 mg/kg
Napthalene nasal GWLC=1700 mg’kg FWLC=2,200 mg/kg 8
1-methylnapthalene nasal GWLC=2200 mg/kg FWLC=10,000 mg/kg
0-Xylene neurological GWLC=200 mg/kg FWLC=3900 mg/kg (R8-S1, R8-S6, GWLC or FWLC Recommended Soil Removal
1,2,4 Trimethylbenzene none specified GWLC=300 mg/kg FWLC=7200 mg/kg R8-S12, R8-S18, exceeded
1,3,5 Trimethylbenzene none specified GWLC=300 mg/kg FWLC=6700 mg/kg R8-S19, R8-S22)
m&p Xylenes neurological GWLC=200 mg/kg FWLC=3900 mg/kg
TRPH multiple endpoints - mixed contaminants GWLC=340 mg/kg FWLC=340 mg’kg

Note: This table prints full size at 11"x17".
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C-44 RESERVOIR/STA PROJECT

Summary of Contaminants Detected in REC Areas

Table 2.1 (continued)

Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Contaminant Significance TEC PEC REC Affected Exceeds TEC Remedial Action Remediation Suggested
Acenaphthene (in GW) liver GWC=20 ug/L SWC=3 ug/L GWC exceeded
Anthracene (in GW) none specified GWC=2100 ug/L SWC=0.3 ug/L GWC exceeded
Naphthalene (in GW) nasal GWC=14 ug/L SWC=26 ug/L GWC exceeded
) Excavate to GW level for
1-Methylnaphthalene (in GW) nasal GWC=28 ug/L SWC=95 ug/L 8 GWC exceeded Recommended at R8-MW1 & R8-MW8 atmospheric exposure
1,2,4 Trimethylbenzene (in none specified GWC=10 ug/L SWC=220 ug/L GWC exceeded P P
GW)
m&p Xylenes (in GW) neurological GWC=20 ug/L SWC=370 ug/L GWC exceeded
Anthracene none specified GWLC=2500 mg/kg FWLC=0.4 3
Fluoranthene blood-kidney-liver GWLC=1200 mg’kg FWLC=1.3 mg/kg
Chrysene carcinogen GWLC=77 mg/kg NS (PS 808, PS .
FWLC ded R ded Soil R I
Fluorene blood-kidney-liver GWLC=160 mg/kg FWLC=17 mg/kg 818 Eoll® exceede ecommende ol remova
Phenanthrene kidney GWLC=250 mg/kg NS Gardinier PS-1)
Pyrene liver GWLC=880 mg/kg FWLC=1.3 mg/kg
Chlordane carcinogen - liver 3.2 ug/kg 18 pg/kg 5 Y Recommended Excavag(i’snpgggl Off-site
Anthracene (in GW) none specified GWC=2100 ug/L SWC=0.3 ug/L 3 (PS 806) GWC exceeded No Recommendation stated No recommendation stated
GWLC FWLC 5 (R5-S14) GWLC exceeded No recommendation stated No recommendation stated
TRPH multiple endpoints - mixed contaminants 340 mg/kg 340 mg/kg 7 GWLC exceeded Recommended Excavation and Off-site
TEC not established 10 GWLC exceeded Recommended disposal
180 ug/kg 560 ug/kg 5
Naphthalene nasal FWLC GWLC (R2-S1 & R2-S8) Y No recommendation stated No recommendation stated
2200 ug/kg 1200 pg/kg
FWL WL i -si
Endosulfan Il cardiovascular - kidney c GWLC 4 GWLC exceeded Recommended at R4-S2 Excavatpn and Off-site
5 ug/kg 3800 pg/kg disposal
. 3.2 ug/kg 31 pg/kg 4 Y Recommended at REC4D Excavation and Off-site
4,4-DDE carcinogen
9 (sum DDE) (sum DDE) 8 Y Recommended disposal

Source: Site Characterization Report, 2006

Note: This table prints full size at 11"x17".
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C-44 RESERVOIR/STA PROJECT GEOTECHNICAL DATA REPORT

Table 2.2
Impacted Soil Area Coordinates
Geotechnical Data Report

SOIL IMPACT EXCAVATION
AREAT POINT NORTHING (FT) EASTING (FT) DEPTH (IN)

c1* 1 1011217 836331 18
2 1011217 836375
3 1011180 836375
4 1011180 836331

c2 5 1012584 836666 12
6 1012584 837992
7 1010959 837992
8 1010959 836666

c3* 9 1011143 831636 12
10 1011143 831827
11 1011074 831827
12 1011074 831636

cax 13 1011154 833527 18
14 1011154 833732
15 1011073 833732
16 1011073 833527

C5* 17 1010959 831359 12
18 1010958 832686
19 1009333 832686
20 1009333 831359

6 21 1010958 834013 12
22 1010958 835339
23 1009333 835339
24 1009333 834012

c7 25 1010958 839319 12
26 1010957 840646
27 1009332 840645
28 1009332 839319

c8* 29 1008696 830865 12
30 1008696 830928
31 1008600 830928
32 1008600 830865

c9 33 1008583 831627 24
34 1008583 831840
35 1008503 831840
36 1008503 831627

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.



C-44 RESERVOIR/STA PROJECT GEOTECHNICAL DATA REPORT

C10 37 1008661 832901 12
38 1008661 832981
39 1008599 832981
40 1008599 832901
C11 41 1008700 834498 18
42 1008700 834551
43 1008603 834551
44 1008603 834498
C12 45 1008649 835047 12
46 1008649 835101
47 1008603 835101
48 1008603 835047
C13 49 1005938 837018 18
50 1005937 837238
51 1005871 837229
52 1005876 837017
Ci4 53 1009334 837992 12
54 1009334 839319
55 1007708 839319
56 1007708 837992
C15* 57 1007708 834012 12
58 1007708 835339
59 1006083 835339
60 1006083 834013
C16 61 1007275 840645 12
62 1007275 842575
63 1006166 842575
64 1006166 840645
C17 65 1006083 830032 12
66 1006083 831359
67 1004457 831359
68 1004457 834012
69 1002831 834012
70 1002830 832686
71 1001205 832686
72 1001206 831359
73 1002830 831359
74 1002831 830032
C18 75 1005942 831610 12
76 1005942 831823
77 1005862 831823
78 1005862 831610

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.



C-44 RESERVOIR/STA PROJECT GEOTECHNICAL DATA REPORT

C19* 79 1006007 835818 18
80 1006007 835905
81 1005944 835905
82 1005944 835818
c20* 83 1006022 838257 24
84 1006022 838343
85 1005949 838343
86 1005949 838257
c21 87 1005934 838783 12
88 1005934 838996
89 1005854 838996
90 1005854 838783
C22 91 1003394 834271 12
92 1003394 834348
93 1003314 834348
94 1003314 834271
C23* 95 1003297 837008 24
96 1003297 837220
97 1003217 837220
98 1003217 837008
C24 99 1003289 838782 24
100 1003289 839235
101 1003125 839235
102 1003125 838782
C25 103 1002830 834012 12
104 1002830 835339
105 1001205 835339
106 1001205 834013
C26 107 997991 836980 24
108 997991 837193
109 997911 837193
110 997911 836980
Cc27 111 997954 837193 12
112 997954 838750
113 997899 838750
114 997899 838877
115 996713 838877
116 996713 837108
117 997911 837108
118 997911 837193
C28 119 997979 838750 12
120 997979 838963
121 997899 838963
122 997899 838750

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.



C-44 RESERVOIR/STA PROJECT GEOTECHNICAL DATA REPORT

C29 123 1005056 840646 12
124 1005056 842575
125 1003947 842575
126 1003947 840646

C30 127 1004612 843311 24
128 1004612 843375
129 1004569 843375
130 1004569 843311

C31* 131 1004612 844240 24
132 1004612 844472
133 1004542 844472
134 1004542 844240

C32 135 1004622 845729 12
136 1004622 845864
137 1004566 845864
138 1004566 845729

C33 139 1006166 846434 12
140 1006166 848364
141 1005056 848364
142 1005056 846434

C34* 143 1004697 847480 24
144 1004697 847563
145 1004641 847563
146 1004641 847480

C35 147 1004699 848018 12
148 1004699 848094
149 1004645 848094
150 1004645 848018

C36 151 1001953 844216 12
152 1001953 844429
153 1001873 844429
154 1001873 844216

C37 155 1002032 845195 12
156 1002032 845275
157 1001970 845275
158 1001970 845195

C38 159 1001962 846368 12
160 1001962 846493
161 1001910 846493
162 1001910 846368

C39 163 1002092 847885 18
164 1002092 848016
165 1001989 848016
166 1001989 847885

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.



C-44 RESERVOIR/STA PROJECT

GEOTECHNICAL DATA REPORT

C40 167 999290 842330 24
168 999290 842543
169 999210 842543
170 999210 842330

C41 171 1000617 844505 12
172 1000617 846435
173 999507 846435
174 999507 844505

C42 175 996657 844215 18
176 996657 844452
177 996597 844452
178 996597 844215

C43* 179 996740 846665 24
180 996740 846731
181 996680 846731
182 996680 846665

C44 183 996733 847731 18
184 996733 847858
185 996682 847858
186 996682 847731

C45* 187 994005 842331 18
188 994005 842544
189 993925 842544
190 993925 842331

C46* 191 994007 844225 24
192 994007 844432
193 993932 844432
194 993932 844225

Cca7* 195 994011 845178 18
196 994011 845261
197 993930 845261
198 993930 845178

C48 199 994712 846792 18
200 994712 846885
201 994630 846885
202 994630 846792

C49* 203 994707 847327 12
204 994707 847416
205 994629 847416
206 994629 847327

C50 207 991351 842329 18
208 991351 842542
209 991271 842542
210 991271 842329

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.
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C51 211 992387 843221 12
212 992387 844507
213 990741 844507
214 990741 843221
C52* 215 991445 847455 24
216 991445 847525
217 991375 847525
218 991375 847455
C53 219 984939 846589 12
220 984939 848367
221 985269 848367
222 985270 852967
223 986684 852967
224 986684 856034
225 985270 856034
226 983244 850061
227 984284 850059
228 984284 848365
229 983807 848365
230 983807 847364
C54* 231 1009905 841540 18
232 1009905 843320
233 1007275 843320
234 1007275 841540
235 1008330 841540
236 1008330 840645
237 1008855 840645
238 1008855 841540
C55 239 1009380 843765 18
240 1009380 844210
241 1009905 844210
242 1009905 845100
243 1007275 845100
244 1007275 844210
245 1008855 844210
246 1008855 843765

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.
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C56* 247 1011480 844655 18
248 1011480 845545
249 1012005 845545
250 1012005 845100
251 1012530 845100
252 1012530 845990
253 1008855 845990
254 1008855 845545
255 1010430 845545
256 1010430 845100
257 1010955 845100
258 1010955 844655
C59* 259 1002857 840316 24
260 1002857 840492
261 1002697 840492
262 1002697 840366
263 1002445 840366
264 1002445 840416
265 1002395 840416
266 1002395 840316
267 1002445 840316
268 1002445 840266
269 1002642 840266
270 1002642 840216
271 1002757 840216
272 1002757 840266
273 1002807 840266
274 1002807 840316
Cce60 275 993916 845991 12
276 993916 846211
277 993586 846211
278 993586 845991
ce1 279 1003585 834790 12
280 1003585 835215
281 1003410 835215
282 1003410 834910
283 1003495 834910
284 1003495 834790
62 285 1003325 834682 12
286 1003325 834762
287 1003225 834762
288 1003225 834682

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.
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C63 289 1012551 841985 12
290 1012558 846131
291 1012537 846131
292 1012526 841985
ce4 293 1007276 840607 12
294 1007276 840639
295 1006577 840645
296 1006166 840645
297 1006166 840649
298 1005056 840659
299 1005056 840646
300 1003947 840646
301 1003947 840669
302 1001945 840687
303 1001944 840654
C65 304 1004664 848519 12
305 1004664 848529
306 998010 848513
307 998006 848471
Cé6* 308 1012509 847792 24
309 1012509 847828
310 1012497 847828
311 1012497 847792
Ce7* 312 1012475 847801 24
313 1012475 847825
314 1012457 847825
315 1012457 847801
C68* 316 1011182 839772 24
317 1011178 839838
318 1011135 839842
319 1011139 839769
C69* 320 1003320 830819 24
321 1003317 830957
322 1003223 830949
323 1003233 830809
C70 324 1000624 838744 18
325 1000623 838971
326 1000564 838965
327 1000568 838742
c71 328 990741 843221 18
329 990741 844507
330 989422 844507
331 989420 843221

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.
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C72 332 990741 844507 12
333 990741 848365
334 989094 848365
335 989093 845999
336 989425 845999
337 989422 844507
C73* 338 1004601 841412 24
339 1004601 841495
340 1004550 841495
341 1004550 841412
C74 342 1008590 835844 18
343 1008588 835918
344 1008554 835916
345 1008553 835842
C75 346 996652 842257 18
347 996657 842513
348 996598 842509
349 996621 842242
C76 350 996674 845866 24
351 996673 845927
352 996611 845933
353 996616 845865
SPMI-1 342 1007334 841402 12
SPMI-2 343 1007327 843150 12
SPMI-3 344 1007333 845248 12
SPMI-4 345 1009938 843138 12
SPMI-5 346 1002969 835136 12

Notes:

1. The term "structural fill" here means that it can be used for construction of the
embankment provided it meets all of the requirements for embankment fill in the
specifications.

* This impacted soil area cannot be remediated with Remedial Method Type E.
t MLB (Mix/Load/Burn) area coordinates not included. MLB areas are shown on Figure 1 and Figure 2
for information purposes only.
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Summary of Site Explorations
Geotechnical Data Report

Table 3.1

GEOTECHNICAL

DATA REPORT

Site Post-Site AMEC Total
Characterization | Characterization 2012
Cone Penetrometer (CPT) 65 0 0 65
Rotary Wash (CB) 149 70 4 223
Auger Boring (AB) 89 22 0 111
Monitoring Well (MW) 18 1 0 19
Test Pits (TP) 11 0 25 36
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Table 4.1

Summary of Boring Logs
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD8S) (t)

AB 085 847,285 990,086 27.13 10 Site Characterization
AB 086 847,338 991,618 23.58 10 Site Characterization
AB 087 847,345 993,935 2411 10 Site Characterization
AB 088 847,351 996,626 26.05 10 Site Characterization
AB 089 847,326 998,032 26.54 10 Site Characterization
AB 090 847,188 | 1,001,995 26.81 10 Site Characterization
AB 091 847,123 | 1,004,658 27.63 10 Site Characterization
AB 092 847,135 | 1,007,246 26.96 10 Site Characterization
AB 093 845,168 | 1,004,648 28.70 10 Site Characterization
AB 094 845,121 | 1,001,951 27.56 10 Site Characterization
AB 095 845,236 999,343 27.24 10 Site Characterization
AB 096 845,062 997,785 25.70 10 Site Characterization
AB 097 844,279 995,856 24.89 10 Site Characterization
AB 098 842,110 995,516 24.78 10 Site Characterization
AB 099 841,685 997,616 26.29 10 Site Characterization
AB 100 841,946 994,038 24.41 10 Site Characterization
AB 101 844,329 993,976 26.92 10 Site Characterization
AB 102 841,941 992,817 24.51 10 Site Characterization
AB 103 842,101 990,565 24.60 10 Site Characterization
AB 104 844,395 992,055 25.17 10 Site Characterization
AB 105 844,414 990,068 25.99 10 Site Characterization
AB 106 843,236 | 1,000,608 2491 10 Site Characterization
AB 107 843,215 | 1,003,834 24.00 10 Site Characterization
AB 108 840,591 | 1,011,726 28.24 10 Site Characterization
AB 109 839,218 | 1,010,424 27.04 10 Site Characterization
AB 110 837,872 | 1,011,440 25.52 10 Site Characterization
AB 111 836,680 | 1,010,376 24.10 10 Site Characterization
AB 112 835,580 | 1,011,533 24.84 10 Site Characterization
AB 113 834,110 | 1,010,076 24.08 10 Site Characterization
AB 114 833,016 | 1,011,514 24.61 10 Site Characterization
AB 115 832,622 | 1,010,213 23.78 10 Site Characterization
AB 116 830,987 | 1,011,633 24.90 10 Site Characterization
AB 117 831,109 | 1,008,623 24.23 10 Site Characterization
AB 118 837,225 | 1,007,979 24.92 10 Site Characterization
AB 119 839,912 | 1,007,836 26.68 10 Site Characterization
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Table 4.1 (continued)
Summary of Boring Logs
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD8S) (t)

AB 121 832,336 | 1,007,695 20.39 10 Site Characterization
AB 122 834,769 | 1,006,331 24.13 10 Site Characterization
AB 123 834,767 | 1,005,334 24.40 10 Site Characterization
AB 124 832,734 | 1,006,317 23.63 10 Site Characterization
AB 125 832,730 | 1,005,365 23.39 10 Site Characterization
AB 126 831,233 | 1,005,827 24.56 10 Site Characterization
AB 127 834,720 999,892 24.52 10 Site Characterization
AB 128 837,620 | 1,001,173 24.24 10 Site Characterization
AB 129 834,716 997,577 24.91 10 Site Characterization
AB 130 837,851 998,880 24.61 10 Site Characterization
AB 131 839,180 996,958 19.77 10 Site Characterization
AB 132 838,509 | 1,002,445 23.06 10 Site Characterization
AB 133 831,982 997,593 25.23 10 Site Characterization
AB 134 831,076 999,288 22.86 10 Site Characterization
AB 135 831,078 | 1,001,962 25.75 10 Site Characterization
AB 136 832,435 | 1,001,272 23.88 10 Site Characterization
AB 137 832,828 999,524 24.57 10 Site Characterization
AB 138 831,225 | 1,003,384 23.42 10 Site Characterization
AB 139 833,273 | 1,002,508 25.09 10 Site Characterization
AB 140 834,620 | 1,002,584 23.87 10 Site Characterization
AB 141 837,340 | 1,005,236 25.47 10 Site Characterization
AB 142 839,222 | 1,005,234 25.57 10 Site Characterization
AB 143 843,185 | 1,005,921 29.17 10 Site Characterization
AB 302 835,139 997,532 23.26 15 Site Characterization
AB 303 833,794 997,547 24.62 15 Site Characterization
AB 304 832,415 997,590 23.80 15 Site Characterization
AB 305 831,045 997,610 23.14 15 Site Characterization
AB 306 830,801 998,855 23.21 15 Site Characterization
AB 307 836,604 997,576 24.32 15 Site Characterization
AB 308 837,981 997,531 23.28 15 Site Characterization
AB 309 839,337 997,517 23.80 15 Site Characterization
AB 310 830,810 | 1,000,321 23.70 15 Site Characterization
AB 311 830,813 | 1,001,691 24.42 15 Site Characterization
AB 312 830,813 | 1,003,097 23.24 15 Site Characterization
AB 313 830,824 | 1,004,465 23.95 15 Site Characterization
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Table 4.1 (continued)
Summary of Boring Logs
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD88) (t)

AB 314 830,830 | 1,005,833 24.02 15 Site Characterization
AB 315 830,835 | 1,007,292 27.07 15 Site Characterization
AB 316 830,838 | 1,008,616 25.42 15 Site Characterization
AB 317 839,089 | 1,011,797 25.48 15 Site Characterization
AB 318 837,633 | 1,011,804 25.80 15 Site Characterization
AB 319 836,256 | 1,011,721 25.70 15 Site Characterization
AB 320 830,841 | 1,009,880 27.00 15 Site Characterization
AB 321 834,901 | 1,011,779 25.48 15 Site Characterization
AB 322 833,436 | 1,011,783 24.21 15 Site Characterization
AB 323 832,092 | 1,011,748 23.12 15 Site Characterization
AB 324 830,874 | 1,011,352 25.29 15 Site Characterization
AB 334 832,337 998,235 24.37 8 Site Characterization
AB 335 836,876 998,218 24.48 8 Site Characterization
AB 336 837,016 999,562 25.23 8 Site Characterization
AB 337 831,535 | 1,000,466 22.32 8 Site Characterization
AB 339 831,152 | 1,010,498 24.34 8 Site Characterization
AB 340 839,656 | 1,009,735 26.52 8 Site Characterization
AB 341 846,618 | 1,004,657 28.15 8 Site Characterization
AB 342 840,026 | 1,002,598 24.50 8 Site Characterization
AB 408 847,427 | 1,011,210 26.76 15.0 Post Site Characterization
AB 409 847,584 | 1,008,819 26.25 15.0 Post Site Characterization
AB 410 847,487 | 1,007,479 26.91 15.0 Post Site Characterization
AB 414 842,124 | 1,011,199 27.31 15.0 Post Site Characterization
AB 415 842,262 | 1,007,292 27.75 15.0 Post Site Characterization
AB 416 845,818 | 1,007,307 25.62 15.0 Post Site Characterization
AB 417 845,619 | 1,009,980 25.57 15.0 Post Site Characterization
AB 418 842,305 | 1,009,086 23.94 15.0 Post Site Characterization
AB 424 840,882 998,787 26.0 5.0 Post Site Characterization
AB 425 841,038 999,619 26.0 5.0 Post Site Characterization
AB 426 841,138 | 1,000,492 26.0 5.0 Post Site Characterization
AB 427 841,075 | 1,001,686 26.0 5.0 Post Site Characterization
AB 428 841,111 | 1,003,098 26.0 3.0 Post Site Characterization
AB 429 841,484 | 1,003,662 26.0 5.0 Post Site Characterization
AB 430 841,500 | 1,004,805 26.0 5.0 Post Site Characterization
AB 441 840,692 | 1,005,868 26.0 5 Post Site Characterization
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Summary of Boring Logs
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GEOTECHNICAL DATA REPORT

Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD88) (t)

AB 442 841,545 | 1,006,045 26.0 5.0 Post Site Characterization
AB 444 841,423 | 1,008,037 26.0 5.0 Post Site Characterization
AB 445 841,030 | 1,008,857 26.0 5.0 Post Site Characterization
AB 446 841,387 | 1,009,820 26.0 5.0 Post Site Characterization
AB 447 841,393 | 1,010,764 26.0 5.0 Post Site Characterization
AB 448 840,472 | 1,011,558 26.0 5.0 Post Site Characterization
CB 042 830,006 999,497 27.68 30 Site Characterization
CB 043 830,023 | 1,001,832 26.92 30 Site Characterization
CB 044 830,043 | 1,006,159 26.46 30 Site Characterization
CB 045 831,084 | 1,009,010 25.27 30 Site Characterization
CB 046 834,085 | 1,009,006 23.75 30 Site Characterization
CB 047 834,062 | 1,003,981 24.22 30 Site Characterization
CB 048 834,051 | 1,001,228 24.03 30 Site Characterization
CB 049 834,041 998,912 24.18 30 Site Characterization
CB 050 836,617 998,916 23.66 30 Site Characterization
CB 051 836,622 | 1,001,250 23.35 30 Site Characterization
CB 052 834,104 | 1,006,631 24.80 30 Site Characterization
CB 053 832,472 996,875 24.91 30 Site Characterization
CB 054 839,212 | 1,001,244 24.11 30 Site Characterization
CB 055 836,524 | 1,003,923 23.46 30 Site Characterization
CB 056 839,219 | 1,003,958 24.74 30 Site Characterization
CB 057 836,644 | 1,006,618 25.23 30 Site Characterization
CB 058 839,335 | 1,006,635 25.68 30 Site Characterization
CB 059 837,767 | 1,012,347 25.71 30 Site Characterization
CB 060 836,657 | 1,009,596 25.42 30 Site Characterization
CB 061 839,222 | 1,009,601 27.41 30 Site Characterization
CB 062 837,952 996,871 21.65 30 Site Characterization
CB 063 839,202 998,915 25.18 30 Site Characterization
CB 064 840,004 997,690 24.79 30 Site Characterization
CB 065 841,939 998,930 26.58 30 Site Characterization
CB 066 847,172 999,344 26.22 30 Site Characterization
CB 067 848,401 999,334 26.96 30 Site Characterization
CB 068 847,160 | 1,000,628 27.37 30 Site Characterization
CB 069 847,135 | 1,003,351 28.01 30 Site Characterization
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GEOTECHNICAL DATA REPORT

Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD88) (ft)

CB 070 845,131 | 1,003,331 28.05 30 Site Characterization
CB 071 847,155 | 1,005,990 27.16 30 Site Characterization
CB 072 841,864 | 1,003,973 26.18 30 Site Characterization
CB 073 841,883 | 1,001,228 26.64 30 Site Characterization
CB 074 843,173 997,676 24.78 30 Site Characterization
CB 075 840,786 994,544 24.75 30 Site Characterization
CB 076 843,156 992,710 25.63 30 Site Characterization
CB 077 840,787 992,067 26.05 30 Site Characterization
CB 078 848,439 994,060 28.82 30 Site Characterization
CB 079 848,434 996,526 27.38 30 Site Characterization
CB 080 843,157 995,308 25.54 30 Site Characterization
CB 081 832,879 | 1,012,292 23.97 30 Site Characterization
CB 082 848,412 990,104 27.97 30 Site Characterization
CB 083 841,897 | 1,006,593 27.84 30 Site Characterization
CB 084 848,395 985,809 27.85 30 Site Characterization
CB 144 834,847 998,220 24.91 50 Site Characterization
CB 145 833,366 998,246 25.62 50 Site Characterization
CB 146 831,880 998,237 24.64 50 Site Characterization
CB 147 831,512 999,406 24.79 50 Site Characterization
CB 148 831,510 | 1,000,916 24.43 50 Site Characterization
CB 149 831,634 | 1,002,457 23.87 50 Site Characterization
CB 150 831,631 | 1,003,921 23.32 50 Site Characterization
CB 151 836,369 998,219 25.42 50 Site Characterization
CB 152 831,610 | 1,005,448 25.19 50 Site Characterization
CB 153 831,646 | 1,006,942 23.83 50 Site Characterization
CB 154 831,624 | 1,008,453 24.21 50 Site Characterization
CB 155 837,851 998,200 24.36 50 Site Characterization
CB 156 839,335 998,201 23.66 50 Site Characterization
cB 157 844,842 998,154 24.40 50 Site Characterization
CB 158 843,842 998,150 24.51 50 Site Characterization
CB 159 843,332 998,157 25.89 50 Site Characterization
CB 160 842,337 998,167 26.99 50 Site Characterization
CB 161 841,843 998,171 26.11 50 Site Characterization
CB 186 845,344 998,142 24.54 50 Site Characterization
CB 195 835,449 | 1,011,566 25.41 50 Site Characterization
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Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD88) (ft)

CB 196 836,254 | 1,011,576 25.15 50 Site Characterization
CB 197 837,739 | 1,011,565 25.94 50 Site Characterization
CB 198 838,412 | 1,011,581 25.74 50 Site Characterization
CB 199 839,653 | 1,011,197 26.17 50 Site Characterization
CB 200 839,651 | 1,010,452 26.62 50 Site Characterization
CB 201 833,959 | 1,011,545 25.25 50 Site Characterization
CB 202 833,168 | 1,011,540 24.70 50 Site Characterization
CB 203 831,682 | 1,011,531 24.15 50 Site Characterization
CB 204 831,144 | 1,011,228 25.78 50 Site Characterization
CB 206 844,648 984,095 24.35 30 Site Characterization
CB 207 842,328 985,177 22.92 30 Site Characterization
CB 208 844,632 986,091 23.55 30 Site Characterization
CB 209 846,516 986,089 23.81 30 Site Characterization
CB 210 848,402 986,100 27.24 30 Site Characterization
CB 211 848,413 984,110 28.03 30 Site Characterization
CB 212 846,546 988,090 25.11 30 Site Characterization
CB 213 844,661 988,131 22.81 30 Site Characterization
CB 214 842,335 988,076 24.63 30 Site Characterization
CB 215 844,670 990,090 25.55 30 Site Characterization
CB 216 844,670 992,099 22.59 30 Site Characterization
CB 217 848,413 988,106 28.30 30 Site Characterization
CB 221 854,157 | 1,000,190 26.45 30 Site Characterization
CB 222 851,111 | 1,000,109 26.62 30 Site Characterization
CB 224 854,153 997,167 27.34 30 Site Characterization
CB 227 851,014 997,101 26.85 30 Site Characterization
CB 229 854,142 994,170 27.09 30 Site Characterization
CB 231 851,099 994,092 29.09 30 Site Characterization
CB 232 853,858 991,170 27.89 30 Site Characterization
CB 233 850,811 991,130 26.86 30 Site Characterization
CB 234 853,847 988,165 26.45 30 Site Characterization
CB 235 850,801 988,113 26.99 30 Site Characterization
CB 236 850,794 985,084 26.57 30 Site Characterization
CB 252 831,139 | 1,009,790 24.87 50 Site Characterization
CB 253 842,443 999,444 26.34 50 Site Characterization
CB 254 842,439 | 1,000,222 26.98 50 Site Characterization
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Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD88) (ft)

CB 255 842,395 | 1,001,729 24.71 50 Site Characterization
CB 256 842,399 | 1,002,480 24.60 50 Site Characterization
CB 268 842,401 | 1,004,000 25.90 50 Site Characterization
CB 269 842,408 | 1,004,696 25.00 50 Site Characterization
CB 270 845,108 | 1,005,929 27.26 30 Site Characterization
CB 271 844,649 994,292 24.48 30 Site Characterization
CB 276 840,112 997,756 25.18 50 Site Characterization
CB 277 839,332 997,758 23.90 50 Site Characterization
CB 278 837,819 997,758 23.59 50 Site Characterization
CB 279 837,149 997,754 23.96 50 Site Characterization
CB 280 835,633 997,746 24.11 50 Site Characterization
CB 281 834,846 997,776 24.72 50 Site Characterization
CB 282 833,390 997,812 25.27 50 Site Characterization
CB 283 832,582 997,795 25.02 50 Site Characterization
CB 284 831,096 997,871 23.74 50 Site Characterization
CB 285 831,096 998,487 23.96 50 Site Characterization
CB 286 831,071 999,981 23.84 50 Site Characterization
CB 287 831,073 | 1,000,738 2412 50 Site Characterization
CB 288 831,090 | 1,002,228 23.81 50 Site Characterization
CB 289 831,085 | 1,002,957 23.53 50 Site Characterization
CB 291 839,760 | 1,008,935 26.22 50 Site Characterization
CB 292 839,755 | 1,008,221 25.94 50 Site Characterization
CB 293 839,746 | 1,006,722 24.06 50 Site Characterization
CB 294 840,048 | 1,006,209 26.07 50 Site Characterization
CB 295 841,580 997,751 24.10 50 Site Characterization
CB 296 842,254 997,914 25.50 50 Site Characterization
CB 297 831,097 | 1,004,559 23.54 50 Site Characterization
CB 298 831,110 | 1,005,324 25.70 50 Site Characterization
CB 299 831,104 | 1,006,761 23.88 50 Site Characterization
CB 300 831,083 | 1,007,557 2411 50 Site Characterization
CB 301 831,104 | 1,009,028 24.40 50 Site Characterization
CB 325 841,542 | 1,006,229 27.51 50 Site Characterization
CB 326 842,216 | 1,006,187 28.50 50 Site Characterization
CcB 327 834,203 998,651 24.27 50 Site Characterization
CB 328 833,666 998,703 26.06 20 Site Characterization
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Summary of Boring Logs
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Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD8S) (t)

CB 329 833,669 999,262 25.87 20 Site Characterization
CB 330 833,073 998,649 25.60 20 Site Characterization
CB 331 832,206 998,623 24.63 20 Site Characterization
CB 332 831,645 998,646 24.10 20 Site Characterization
CB 333 831,635 998,091 24.27 20 Site Characterization
CB 345 830,058 | 1,008,498 2717 20 Site Characterization
CB 346 835,445 | 1,012,454 29.41 20 Site Characterization
CB 347 840,758 996,682 27.41 20 Site Characterization
CB 348 840,704 987,847 27.00 20 Site Characterization
CB 349 848,859 983,455 2717 20 Site Characterization
CB 350 848,581 | 1,001,974 29.96 20 Site Characterization
CB 351 856,049 985,994 28.00 20 Site Characterization
CB 352 856,055 994,072 2717 20 Site Characterization
CB 353 853,156 | 1,002,000 25.20 20 Site Characterization
CB 365 835,171 997,781 23.71 50 Site Characterization
CB 366 831,081 | 1,002,218 24.22 50 Site Characterization
CB 367 832,078 | 1,011,988 21.88 75.0 Post Site Characterization
CB 367B 832,078 | 1,011,988 21.88 75.5 Post Site Characterization
CB 368 834,117 | 1,011,987 24.79 75.0 Post Site Characterization
CB 368B 834,117 | 1,011,987 24.79 75.5 Post Site Characterization
CB 369 837,230 | 1,011,943 25.84 75.0 Post Site Characterization
CB 369B 837,230 | 1,011,943 25.84 75.5 Post Site Characterization
CB 370 840,336 | 1,011,960 25.41 75.0 Post Site Characterization
CB 370B 840,336 | 1,011,960 25.41 75.5 Post Site Characterization
CB 37 841,491 999,673 26.55 75.0 Post Site Characterization
CB 372 841,454 | 1,000,700 25.77 50.0 Post Site Characterization
CB 373 841,454 | 1,001,685 25.63 75.0 Post Site Characterization
CB 374 841,453 | 1,002,702 25.87 50.0 Post Site Characterization
CB 375 841,481 | 1,003,675 26.78 75.0 Post Site Characterization
CB 376 841,482 | 1,004,695 26.45 50.0 Post Site Characterization
CB 377 841,517 | 1,005,734 26.64 75.0 Post Site Characterization
CB 378 840,726 998,081 27.15 75.0 Post Site Characterization
CB 379 840,794 998,011 25.90 75.0 Post Site Characterization
CB 380 840,888 998,125 25.36 75.0 Post Site Characterization
CB 381 840,836 998,204 25.66 75.0 Post Site Characterization
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Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD88) (t)

CB 382 840,591 998,312 27.12 75.0 Post Site Characterization
CB 383 840,584 978,341 29.62 75.0 Post Site Characterization
CB 384 840,771 978,486 28.22 110.0 Post Site Characterization
CB 385 840,733 986,033 26.93 50.0 Post Site Characterization
CB 386 840,757 984,189 24.94 50.0 Post Site Characterization
CB 387 840,693 982,369 27.22 50.0 Post Site Characterization
CB 388 840,761 980,529 24.46 50.0 Post Site Characterization
CB 389 844,032 | 1,007,180 27.52 30.0 Post Site Characterization
CB 390 841,420 | 1,007,673 29.72 75.0 Post Site Characterization
CB 391 841,444 | 1,008,631 30.53 50.0 Post Site Characterization
CB 392 841,429 | 1,009,648 26.71 75.0 Post Site Characterization
CB 393 841,084 | 1,010,825 27.09 110.0 Post Site Characterization
CB 394 841,392 | 1,011,697 27.42 50.0 Post Site Characterization
CB 395 843,142 | 1,012,056 29.02 30.0 Post Site Characterization
CB 396 845,584 | 1,012,064 28.62 30.0 Post Site Characterization
CB 397 842,822 | 1,009,770 28.26 30.0 Post Site Characterization
CB 398 844,180 | 1,010,714 29.50 30.0 Post Site Characterization
CB 399 845,928 | 1,009,315 27.59 30.0 Post Site Characterization
CB 400 844,216 | 1,008,194 26.81 30.0 Post Site Characterization
CB 401 847,213 | 1,012,034 27.61 30.0 Post Site Characterization
CB 402 846,332 | 1,011,225 27.21 30.0 Post Site Characterization
CB 403 848,393 | 1,010,944 26.61 30.0 Post Site Characterization
CB 404 848,237 | 1,007,486 26.00 30.0 Post Site Characterization
CB 405 846,438 | 1,007,474 27.31 30.0 Post Site Characterization
CB 407 847,785 | 1,012,475 27.50 30.0 Post Site Characterization
CB 411 850,193 982,206 28.87 75.0 Post Site Characterization
CB 412 840,874 997,884 24.71 50.0 Post Site Characterization
CB 413 840,789 998,117 25.08 110.0 Post Site Characterization
CB 419 841,382 | 1,010,833 24.77 75.0 Post Site Characterization
CB 422 856,053 984,489 26.00 75 Post Site Characterization
CB 423 848,204 982,865 25.20 75.0 Post Site Characterization
CB 424 850,273 | 1,012,523 24.33 110.0 Post Site Characterization
CB 431 840,669 978,537 26.00 30 Post Site Characterization
CB 432 840,687 980,742 26.00 30 Post Site Characterization
CB 433 840,691 982,949 26.00 30 Post Site Characterization
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Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD8S) (t)

CB 434 840,692 986,152 26.00 30 Post Site Characterization
CB 435 840,709 988,321 26.00 30 Post Site Characterization
CB 436 840,716 990,391 26.00 30 Post Site Characterization
CB 437 840,721 992,603 26.00 30 Post Site Characterization
CB 438 840,728 994,795 26.00 30 Post Site Characterization
CB 452 840,647 978,417 29.66 80 Post Site Characterization
CB 453 840,657 978,451 29.21 50 Post Site Characterization
CB 454 840,774 978,514 27.49 50 Post Site Characterization
CB 458 840,710 978,402 30.07 80 Post Site Characterization
CB 464 841,413 998,014 26.00 100 Post Site Characterization
CB 466 856,061 988,475 26.00 30 Post Site Characterization
CB 467 856,066 992,257 26.00 30 Post Site Characterization
CB 468 856,072 998,679 26.00 30 Post Site Characterization
CB 469 856,086 | 1,001,464 26.00 30 Post Site Characterization
CB 470 853,493 984,421 26.00 30 Post Site Characterization
CB 47 855,942 984,493 26.00 16 Post Site Characterization
CB 471* 830,919 | 1,011,227 27.40 70.5 AMEC Investigation
CB 472 832,118 | 1,011,983 24.70 70.75 AMEC Investigation
CB 473 834,117 | 1,011,983 24.80 70.5 AMEC Investigation
CB 474 836,436 | 1,011,983 25.80 70.5 AMEC Investigation
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GEOTECHNICAL DATA REPORT

Table 4.2
Summary of CPT Logs
Geotechnical Data Report
Exploration | Easting | Northing | Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVDS88) (ft)

CPT 162 840,028 | 1,002,587 24.57 51 Site Characterization
CPT 163 833,905 998,225 24.45 53 Site Characterization
CPT 164 832,336 998,230 24.50 53 Site Characterization
CPT 165 831,535 998,958 25.02 53 Site Characterization
CPT 166 831,539 | 1,000,465 23.72 52 Site Characterization
CPT 167 831,538 | 1,001,926 25.15 52 Site Characterization
CPT 168 837,058 | 1,002,590 23.84 40 Site Characterization
CPT 170 837,017 999,575 25.23 6 Site Characterization
CPT 171 838,360 998,195 25.03 27 Site Characterization
CPT 172 840,018 999,573 25.42 20 Site Characterization
CPT 173 836,876 998,206 24.60 53 Site Characterization
CPT 174 834,040 999,593 22.73 53 Site Characterization
CPT 175 835,397 998,227 24.45 51 Site Characterization
CPT 176 844,395 998,142 24.09 15 Site Characterization
CPT 177 842,836 998,165 25.75 26 Site Characterization
CPT 178 841,337 998,169 26.90 26 Site Characterization
CPT 179 831,145 | 1,010,453 23.57 78 Site Characterization
CPT 180 832,472 | 1,011,561 24.89 88 Site Characterization
CPT 181 834,660 | 1,011,555 26.06 23 Site Characterization
CPT 182 836,931 | 1,011,576 23.92 86 Site Characterization
CPT 183 839,225 | 1,011,578 26.17 14 Site Characterization
CPT 184 837,176 | 1,008,577 27.43 94 Site Characterization
CPT 185 839,652 | 1,009,708 26.65 135 Site Characterization
CPT 187 840,095 | 1,005,601 27.16 52 Site Characterization
CPT 188 837,095 | 1,005,594 26.17 21 Site Characterization
CPT 189 843,484 | 1,004,638 27.83 52 Site Characterization
CPT 190 846,584 | 1,004,650 28.00 15 Site Characterization
CPT 191 842,403 | 1,003,243 26.61 52 Site Characterization
CPT 192 842,396 | 1,000,960 25.95 25 Site Characterization
CPT 193 843,448 | 1,001,661 26.83 15 Site Characterization
CPT 194 846,556 | 1,001,654 25.52 51 Site Characterization
CPT 195 842,407 | 1,005,501 27.45 11 Site Characterization
CPT 205 839,647 | 1,007,443 24.80 91 Site Characterization
CPT 218 842,301 983,677 25.49 45 Site Characterization
CPT 219 846,512 984,101 24.25 46 Site Characterization
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Table 4.2 (continued)
Summary of CPT Logs
Geotechnical Data Report

Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVDS88) (t)
CPT 220 842,357 986,667 23.91 52 Site Characterization
CPT 223 855,543 998,687 26.61 52 Site Characterization
CPT 225 852,502 998,717 26.76 24 Site Characterization
CPT 226 849,516 998,690 25.62 52 Site Characterization
CPT 228 855,503 995,715 27.62 29 Site Characterization
CPT 230 852,488 995,603 27.09 52 Site Characterization
CPT 237 849,448 995,630 26.33 53 Site Characterization
CPT 238 855,490 992,687 26.14 9 Site Characterization
CPT 239 852,481 992,698 27.67 52 Site Characterization
CPT 240 849,466 992,701 25.00 52 Site Characterization
CPT 241 855,507 989,709 24.02 52 Site Characterization
CPT 242 852,463 989,684 27.71 52 Site Characterization
CPT 243 849,452 989,681 26.93 53 Site Characterization
CPT 244 855,525 986,714 27.67 29 Site Characterization
CPT 245 852,421 986,696 24.24 52 Site Characterization
CPT 246 849,403 986,653 25.25 52 Site Characterization
CPT 247 834,081 | 1,002,552 24.21 52 Site Characterization
CPT 248 831,083 | 1,002,981 23.59 28 Site Characterization
CPT 250 831,119 | 1,004,657 24.94 32 Site Characterization
CPT 257 831,077 | 1,007,687 24.57 32 Site Characterization
CPT 258 834,128 | 1,008,566 26.14 52 Site Characterization
CPT 259 842,435 998,694 26.70 17 Site Characterization
CPT 260 846,482 998,697 27.00 16 Site Characterization
CPT 261 842,384 995,609 24.97 16 Site Characterization
CPT 262 846,518 995,641 24.67 21 Site Characterization
CPT 263 842,393 992,718 26.15 21 Site Characterization
CPT 264 846,466 992,722 26.10 52 Site Characterization
CPT 265 842,364 989,708 24.91 52 Site Characterization
CPT 266 846,417 989,670 24.70 53 Site Characterization
CPT 267 840,765 | 1,006,194 27.00 15 Site Characterization
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Table 4.3
Summary of Test Pits
Geotechnical Data Report

Exploration | Easting | Northing Elevation Depth Phase
1.D. (NAD83) | (NAD83) | (ft-NAVD88) (ft)

TP 354 832,563 | 1,001,317 24.62* 10 Site Characterization
TP 355 837,592 | 1,001,201 24.09* 10 Site Characterization
TP 356 837,874 | 1,011,368 26.38* 10 Site Characterization
TP 357 832,625 | 1,010,119 24.23* 10 Site Characterization
TP 358 830,579 | 1,009,944 25.56* 10 Site Characterization
TP 359 840,303 | 1,011,223 25.76* 10 Site Characterization
TP 360 830,208 998,877 25.39* 10 Site Characterization
TP 361 839,340 997,254 23.64* 10 Site Characterization
TP 362 840,764 994,521 24.67* 10 Site Characterization
TP 363 840,747 987,841 25.48* 10 Site Characterization
TP 364 840,699 981,465 26.98* 10 Site Characterization
TP 475 838,196 | 1,010,777 24.90 13 AMEC Investigation
TP 476 836,174 | 1,009,786 26.10 16 AMEC Investigation
TP 477 838,226 | 1,009,765 25.80 16 AMEC Investigation
TP 478 832,146 | 1,008,273 23.60 16 AMEC Investigation
TP 479 834,170 | 1,008,286 27.90 16 AMEC Investigation
TP 480 836,174 | 1,008,286 28.00 21 AMEC Investigation
TP 481 836,174 | 1,006,781 26.50 22 AMEC Investigation
TP 482 838,231 | 1,006,799 25.60 17 AMEC Investigation
TP 483 840,106 | 1,006,761 27.40 20 AMEC Investigation
TP 484 832,152 | 1,005,452 25.40 24 AMEC Investigation
TP 485 834,175 | 1,005,889 24.50 18 AMEC Investigation
TP 486 836,174 | 1,004,786 25.90 15 AMEC Investigation
TP 487 838,165 | 1,004,786 26.50 16 AMEC Investigation
TP 488 840,106 | 1,004,770 25.30 16 AMEC Investigation
TP 489 836,184 | 1,002,796 25.60 25 AMEC Investigation
TP 490 838,169 | 1,002,796 26.50 17 AMEC Investigation
TP 491 832,147 | 1,000,786 23.70 20 AMEC Investigation
TP 492 834,172 | 1,000,786 24.70 23 AMEC Investigation
TP 493 836,174 | 1,000,786 25.80 12 AMEC Investigation
TP 494 838,176 | 1,000,786 26.80 16 AMEC Investigation
TP 495 840,178 | 1,000,786 26.60 20 AMEC Investigation
TP 496 834,174 998,786 24.50 24 AMEC Investigation
TP 497 836,174 998,781 25.80 24 AMEC Investigation
TP 498 838,174 998,786 26.80 20 AMEC Investigation
TP 499 840,174 998,786 26.30 18 AMEC Investigation

*Note: Elevation not surveyed; interpolated from topographic contours.
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Summary of Monitoring Wells
Geotechnical Data Report

Table 4.4

GEOTECHNICAL DATA REPORT

Ground
. Screen Interval
Exploration Surface (BGS)
1.D. Easting | Northing | Elevation
(NAD83) | (NAD83) | (ft-NAVD88) From To Phase
S 13 23
MW 272 Sl 829,996 997,130 26.95 48 58 Site Characterization
DI 92.5 102.5
S 13 23
MW 273 Sl 830,080 | 1,012,350 27.75 38 48 Site Characterization
DI 84 94
S 21 31
Si 41 51 . o
MW 274 848,492 1,007,240 28.27 Site Characterization
DI 90 100
D 144 154
S 15 25
Sl 50 60 . L
MW 275 841,503 978,994 27.53 Site Characterization
DI 75 85
DI 133 143
S
MW 289 840,746 991,416 27.06 17.5 275 Site Characterization
Sl 40 50
S 20 30 . L
MW 290 840,601 1,012,473 31.84 Site Characterization
Sl 40 50
S 20 25 . L
MW 338 830,039 | 1,003,455 27.55 Site Characterization
Sl 40 50
S 20 25 . L
MW 343 856,428 999,298 28.88 Site Characterization
Sl 45 50
S 15 25
MW 344 Sl 856,440 990,090 24.42 45 55 Site Characterization
DI 90 100
MW 346 S 835,445 | 1,012,454 29.41 10 20 Site Characterization
MW 347 S 840,758 996,682 27.41 14 24 Site Characterization
MW 348 S 840,704 987,847 27.00 10 20 Site Characterization
MW 349 S 848,859 983,455 2717 9.5 19.5 Site Characterization
MW 350 S 848,581 | 1,001,974 29.96 9.4 19.4 Site Characterization
MW 351 S 856,049 985,994 28.00 7 17 Site Characterization
MW 352 S 856,055 994,072 2717 9.2 19.2 Site Characterization
MW 353 S | 853,156 | 1,002,000 25.20 9 19 Site Characterization
MW 406 848,551 | 1,012,523 26.00 NA NA Post Site Characterization
31.60 (x on
MF 52 856,075 | 1,000,605 flange) 400 1320 2001
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Table 4.5

GEOTECHNICAL DATA REPORT

Monitoring Well Nomenclature and Status
Geotechnical Data Report

Well Nomenclature in SFWMD
Informal Database DBHydro . Status of Well Condition and
- - General Location .
Well ID Station ID in Well DB Data Collection (Reference)
DBHydro Key
SURFICIAL AQUIFER MONITOR WELLS
MW272DI C44B8D3 88240 Reservoir Data collection ongoing
MW2728 C44B8D1 88241 Reservoir Data collection ongoing
MW272SI C44B8D2 88242 Reservoir Data collection ongoing
MW273DI C44B8A3 88249 Reservoir Data collection ongoing
MW273S C44B8A1 88250 Reservoir Data collection ongoing
MW2738I C44B8A2 88251 Reservoir Data collection ongoing
MW274D C44B2A4 88252 STA Data collection ongoing
MW274DI C44B2A3 88253 STA Data collection ongoing
MW274S C44B2A1 88255 STA Data collection ongoing
MW2748SI C44B2A2 88254 STA Data collection ongoing
MW275D C44B5A4 88256 STA, inflow canal Plugged and abandoned 2012
MW275DI C44B5A3 88257 STA, inflow canal Plugged and abandoned 2012
MW2758 C44B5A1 88258 STA, inflow canal Plugged and abandoned 2012
MW2758I C44B5A2 88259 STA, inflow canal Plugged and abandoned 2012
MW289S C44B6B1 88260 STA, inflow canal Plugged and abandoned 2012
MW289SI C44B6B2 88261 STA, inflow canal Plugged and abandoned 2012
MW290S C44B1B1 88262 Reservoir Data collection ongoing
MW290SI C44B1B2 88263 Reservoir Data collection ongoing
MW338S C44B8C1 88264 Reservoir Data collection ongoing
MW338SI C44B8C2 88265 Reservoir Data collection ongoing
MW343S C44B4A1 88266 STA, outflow canal Plugged and abandoned 2012
MW343SI C44B4A2 88267 STA, outflow canal Plugged and abandoned 2012
MW 344Dl C44B4C3 88268 STA, outflow canal Plugged and abandoned 2012
MW 3448 C44B4C1 88269 STA, outflow canal Plugged and abandoned 2012
MW3448I C44B4C2 88270 STA, outflow canal Plugged and abandoned 2012
MW 3458 C44B8B1 88271 Reservoir Destroyed 2012
MW346S C44B1A1 88272 Reservoir Data collection ongoing
MW347S C44B6A1 88273 STA, inflow canal Plugged and abandoned 2012
MW 348S C44B6C1 88274 STA, inflow canal Plugged and abandoned 2012
MW349S C44B5B1 88275 STA Destroyed 2012
MW350S C44B3A1 88276 STA Data collection ongoing
MW351S C44B4D1 88277 STA, outflow canal Data collection ongoing
MW352S8 C44B4B1 88278 STA, outflow canal Data collection ongoing
MW353S C44B3C1 88279 STA Data collection ongoing
W-101 NONE NONE APT, Reservoir area Well near APT-101; CDM, 2004
W-104A NONE NONE Slug Test, Reservoir area CDM, 2004
W-104B NONE NONE Slug Test, Reservoir area CDM, 2004
W-105A NONE NONE Slug Test, Reservoir area CDM, 2004
W-105B NONE NONE Slug Test, Reservoir area CDM, 2004
W-102 NONE NONE APT at STA Well near APT-102; CDM, 2004
W-103 NONE NONE APT at STA Well near APT-103; CDM, 2004
W-106A NONE NONE Slug Test, Reservoir area CDM, 2004
W-106B NONE NONE Slug Test, Reservoir area CDM, 2004
W-107A NONE NONE Slug Test, Reservoir area CDM, 2004
W-107B NONE NONE Slug Test, Reservoir area CDM, 2004
MW406S NONE NONE STA, Background None
MW406SI NONE NONE STA, Background None
W-1 NONE NONE Slug tests at well cluster, Reservoir area Ardaman & Associates, 2003
W-2 NONE NONE Slug tests at well cluster, STA Ardaman & Associates, 2003
W-3 NONE NONE Slug tests at well cluster, STA Ardaman & Associates, 2003
W-4 NONE NONE Slug tests at well cluster, STA Ardaman & Associates, 2003
W-5 NONE NONE Slug tests at well cluster, STA Ardaman & Associates, 2003
FLORIDAN AQUIFER WELLS
MF-52 | MF-52 | w3952 | NE berm STA | Data collection ongoing

Notes: DBHydro is the groundwater and surface water database maintained by SFWMD. Database accessed at
http://www.sfwmd.gov/portal/page/portal/xweb%20environmental%20monitoring/dbhydro%20application. Access groundwater level

and quality data from each well by searching for the DB key. Well locations are identified on Figs. 3.1, 3.2, 3.3, and 3.4 of this GDR
using “Informal Well ID”. Aquifer performance test (APT) results also are available on DBHydro under “C44 basin”. Screened intervals
for monitor wells with “MW-XXX" nomenclature are found on Table 4.4 of this GDR. Wells with “W-X" nomenclature are found on Table
4.8. Screened intervals for monitor wells with” W-10X" nomenclature are found on Tables 4.9 and 4.10 of this GDR.

Source: USACE
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Table 4.7

GEOTECHNICAL DATA REPORT

Falling Head Permeability Field Test Results
Geotechnical Data Report

Falling Head Permeability
Depth Test kavg kh kv
(ft) Boring Stratum (ft/day) (ft/day) (ft/day)

5.00 W-104 SC 0.066 0.208 0.021

717 W-105 SC 0.077 0.243 0.024

6.33 W-106 SC 0.033 0.104 0.04

6.33 W-107 SC 0.066 0.208 0.021

Source: Ardaman and Associates, 2003
Table 4.8
Field Permeability Test Results
Geotechnical Data Report
Permeability (cm/s
Well Cluster Screen(t::l) Depth viemb)
Constant Head Falling Head | Falling Head | Average
28-7.8 na na na na

W-1 20-25 3.86E-03 3.67E-03 4.00E-03 | 3.84E-03
48 - 53 na 2.15E-04 2.18E-04 2.17E-04
4.5-9.5 na 7.97E-05 7.35E-05 7.66E-05
W-2 24-29 4.40E-03 3.46E-03 na 3.93E-03
60 - 65 1.32E-03 1.25E-03 1.35E-03 1.31E-03
7-12 na 7.20E-05 7.03E-05 7.12E-05
W-3 25-30 5.56E-03 5.55E-03 6.06E-03 5.72E-03
50-55 1.78E-03 2.08E-03 1.93E-03 1.93E-03
75-80 2.18E-03 1.57E-03 1.26E-03 1.67E-03
46-9.6 1.50E-03 1.37E-03 1.49E-03 1.45E-03
W-4 25-30 7.35E-03 4.58E-03 na 5.97E-03
65-70 3.44E-03 3.30E-03 na 3.37E-03
4.85-9.85 na 8.67E-05 na 8.67E-05
W-5 24.7-29.7 2.66E-03 2.05E-03 na 2.36E-03
64.8 - 69.8 4.88E-03 8.09E-03 na 6.49E-03

Source: Ardaman and Associates, 2003
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Table 4.9
Field Slug Test Results
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Test Boring Slug-In Slug-Out
Test Depth (ft) Number Stratum k(ft/day) k(ft/day)
22.83-27.83 W-104A silty fine sand & shell 12.4 11.8

59-64 W-104B fine sand & shell 128.4 120.4

24-29 W-105A fine sand & shell 38.5 47

59-64 W-105B unknown 67.4 60.6

30-35 W-106A fine sand & shell 31.7 31.7

75-80 W-106B silty fine sand & shell <0.5 <05

24-29 W-107A fine sand & shell 224.6 2141

64-69 W-107B fine sand & shell 79.3 62

Source: Ardaman and Associates, 2003
Table 4.10
Aquifer Performance Test Results
Geotechnical Data Report
] ] Hydraulic
Distance to | Approximate | Trangmissivity Conductivity
Test Testing Monitoring Saturated (gpd/ft)

Boring | Discharge Depth Well Thickness kh kv
Number (gpm) (ft) (t) (ft) (ft/day) | (ft/day)
W-101 100 37.5-137.5 60.4 125 19,100 20.0 0.35
W-102 23 35-135 63.4 125 26,000 28.0 1
W-103 14 35-135 49.7 125 ND ND ND

Source: CDM, 2004
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Slug Test Results - Site Wells
Geotechnical Data Report

Table 4.11

GEOTECHNICAL DATA REPORT

Screen Screen Interval | Screened Interval
Interval Elevation Soil K, Falling Head K, Rising Head
Well Number Depth Classifications ft/day ft/day
MW-272 S 13-23 13.95-3.95 SP-SM, SW 26.76 20.60
MW-272 SI* 48 - 58 -21.05--31.05 SP, SW - -
MW-273 S 13-23 14.75-4.75 SW, SP 6.90 16.60
MW-273 SI 38-48 -10.25 - -20.25 SP, SM 5.51 1.78
MW-274 S 20-30 8.27 —-1.73 SC, SM 2.87 1.76
MW-274SI* 40 - 50 -11.73 --21.73 SW - -
MW-275 S 14 - 24 -22.47 - 3.53 SP, SP-SM 6.25 8.67
MW-289 S* 15-25 13.06 — 2.06 SP, SW, SM - -
MW-289 SI 39-49 -11.94 SW, SP-SM, SP 14.80 8.71
MW-290 S* 20-30 11.84 —-21.94 SW, SP-SM - -
MW-290 Sl 39-49 -7.16-1.84 SP, SP-SM 21.50 20.90
MW-338 S 20-25 7.55 - 2.55 SP-SM, SP 5.21 9.52
MW-338 SI 38-48 -10.45 — -20.45 SP-SM, SW 30.10 30.24
MW-343 S 20-25 8.88 — 3.88 SM, SP-SM 6.88 12.89
MW-343 SI* 45-50 -16.12 —-21.12 SW, SP, SM - -
MW-344 S* 15-25 9.42 - -0.58 SW - -
MW-344 SI 45 -55 -20.58 —-30.58 SP, SP-SM 14.55 14.02

*Note: Elevation not surveyed; interpolated from topographic contours.

Source: Ardaman and Associates, 2005
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Table 5.1
Specific Gravity Test Results
Geotechnical Data Report

Depth Interval Elevation Interval
From To From To Specific Gravity | Specific Gravity
Auger Boring ID AB) (ft) (ft) (ft) (ft) (@ Test Temp) (@ 20 Deg)
CP05-IR44-AB-106 1 3 23.91 | 21.91 2.635 2.634
CP05-IR44-AB-106 4 7 20.91 17.91 2.785 2.784
CP05-IR44-AB-108 4 7 2424 | 21.24 2.739 2.738
CP05-IR44-AB-112 1 3 23.84 | 21.84 2.783 2.782
CP05-IR44-AB-113 1 3 23.08 | 21.08 2.742 2.741
CP05-IR44-AB-115 1 3 22.718 | 20.78 2.802 2.801
CP05-IR44-AB-118 4 7 20.92 | 17.92 2.701 2.699
CP05-IR44-AB-119 1 3 25.68 | 23.68 2.687 2.685
CP05-IR44-AB-119 4 7 22.68 | 19.68 2.670 2.668
CP05-IR44-AB-124 1 3 22.63 | 20.63 2.619 2.617
CP05-IR44-AB-129 1 3 23.91 | 21.91 2.696 2.694
CP05-IR44-AB-130 4 7 20.61 17.61 2.644 2.643
CP05-IR44-AB-131 1 3 18.77 | 16.77 2.722 2.721
CP05-IR44-AB-133 1 3 24.23 | 22.23 2.678 2.676
CP05-IR44-AB-135 4 7 21.75 | 1875 2.700 2.698
CP05-IR44-AB-138 1 3 2242 | 2042 2.682 2.681
CP05-IR44-AB-138 4 7 1942 | 16.42 2.660 2.658
CP05-IR44-AB-143 4 7 2517 | 2217 2.649 2.648
CP05-IR44-AB-126 4 7 20.56 | 17.56 2.691 2.690
CP05-IR44-AB-133 4 7 21.23 | 1823 2.676 2.675
CP05-IR44-AB-143 1 3 28.17 | 2617 2.667 2.666

Source: Site Characterization Report, 2006
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C-44 RESERVOIR/STA PROJECT

Table 5.7
Additional Carbonate Content Testing — Test Pits
Geotechnical Data Report

GEOTECHNICAL DATA

Sample Elevation

Interval Interval
Sample From To From To Percent

Identification (ft) (ft) (ft) (ft) Carbonates

TP-355 8 10 16.09 | 14.09 1.50%
TP-356 8 10 18.38 | 16.38 12.00%
TP-358 8 10 17.56 | 15.56 21.10%
TP-359 8 10 17.76 | 15.76 6.40%
TP-360 8 10 17.39 | 15.39 25.70%
TP-361 8 10 15.64 | 13.64 18.00%
TP-362 8 10 16.67 | 14.67 2.30%
TP-363 8 10 1748 | 1548 1.50%
TP-364 8 10 18.98 | 16.98 2.50%

Source: Site Characterization Report, 2006

REPORT
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C-44 RESERVOIR/STA PROJECT

Table 6.1
Generalized Geology and Hydrogeology of Project Area
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Informal
Hydrogeologic Stratigrphic
System Series Stratigraphic Unit Unit Unit
Holocene Undifferentiated sediments Unit A
Anastasia Formation o )
Quaternary Pleistocene Fort Th = » Surficial Aquifer
0 ompson Formation System Unit B and C
Caloosahatchee Formation
Pliocene Tamiami Formation
[
O o
O 0 g
| SEE
Mz 2 2 Intermediate Not penetrated
Late Hawthorn Group . . .
. c Confining Unit at site
Oligocene © O
8¢
Tertiary S £
<
Early Basal Suwanee
Oligocene Hawthorn/SuwanneeUnit | Limestone
. Floridan Aquifer | Not penetrated
Ocala Limestone ;
System at site
Eocene Avon Park Limestone

Oldsmar Formation

Source: Site Characterization Report, 2006
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C-44 RESERVOIR/STA PROJECT

Table 6.3
Summary of Groundwater Elevations at Project Site
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Top of
Screen Interval (BGS) Coordinates Casing
Well Elevation
From To X Y (NAVD 88) | 30-Aug-05 | 23-Sep-05 | 21-Oct-05 | 22-Nov-05 | 20-Dec-05 | 4-Jan-06 | 13-Feb-06
MW272S 13 23 997130.32 | 829996.262 23.7 10.80 11.00 11.91 13.74 10.28 10.51 10.62
MW272S| 48 58 997130.32 | 829996.262 24.13 13.03 13.03 14.48 16.03 12.60 12.60 13.16
MW272DI | 925 102.5 997130.32 | 829996.262 24 - - - - 12.21 12.22 12.84
MW273S 13 23 1012350.17 | 830080.972 24.58 14.03 14.43 14.87 16.42 13.19 13.16 13.23
MW273S| 38 48 1012350.17 | 830080.972 24.95 14.68 15.05 15.53 17.11 13.89 13.86 13.93
MW273DI 84 94 1012350.17 | 830080.972 24.06 - - - - 13.71 13.49 13.19
MW274S 21 31 1007240.24 | 848492.243 24.99 14.99 14.81 14.81 16.54 13.44 13.50 13.72
MW274S| 41 51 1007240.24 | 848492.243 25.16 16.36 16.09 16.26 17.69 14.72 14.75 15.06
MW274DI 20 100 1007240.24 | 848492.243 24.5 - - - - 13.73 13.66 14.00
MW274D 144 154 1007240.24 | 848492.243 24.7 - - - - 14.35 14.19 14.52
MW275S 15 25 978994.73 | 841503.015 27.9 15.45 15.05 16.15 19.49 20.77 20.01 19.16
MW275S| 50 60 978994.73 | 841503.015 27.77 14.52 14.37 14.67 17.08 18.43 18.16 17.71
MW275DI 75 85 978994.73 | 841503.015 27.7 - - - - 18.31 17.99 17.48
MW275DI 133 143 978994.73 | 841503.015 27.8 - - - - 22.41 17.77 17.42
MW289S 175 27.5 991416.762 | 840746.196 20.5 12.69 12.54 13.40 14.20 11.93 12.03 12.69
MW289S| 40 50 991416.762 | 840746.196 20.45 12.20 12.05 12.94 13.76 11.49 11.49 12.32
MW290S 20 30 1012473.27 | 840601.384 28.63 17.68 18.13 18.13 19.44 16.90 17.11 17.45

Source: Site Characterization Report, 2006




C-44 RESERVOIR/STA PROJECT

Table 6.3 (Continued)
Summary of Groundwater Elevations at Project Site
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

Top of
Screen Interval (BGS) Coordinates Casing
Well Elevation
From To X Y (NAVD 88) | 30-Aug-05 | 23-Sep-05 | 21-Oct-05 | 22-Nov-05 | 20-Dec-05 | 4-Jan-06 | 13-Feb-06
MW290S| 40 50 1012473.27 | 840601.384 28.56 17.64 18.07 18.06 19.37 16.85 17.05 17.38
MW338S 20 25 1003455.84 | 830039.043 24.49 15.09 14.88 16.22 17.51 14.24 14.21 15.25
MW338S| 40 50 1003455.84 | 830039.043 24.81 16.11 16.05 17.40 18.39 15.40 15.30 16.10
MW343S 20 25 999298.853 | 856428.434 25.91 15.26 14.71 14.73 16.46 13.37 13.20 13.79
MW343S| 45 50 999298.853 | 856428.434 25.59 14.68 14.34 14.19 15.74 12.74 12.63 13.29
MW344s 15 25 990090.953 | 856440.458 21.19 14.44 13.44 14.38 15.30 12.02 11.97 12.69
MW344S| 45 55 990090.953 | 856440.458 21.37 14.72 13.72 14.66 15.52 12.29 12.24 13.00
MW344DI 90 100 990090.953 | 856440.458 21.57 - - - - 12.66 12.46 13.23
MW345S 9.6 19.6 1008497.67 | 830058.458 23.45 13.81 13.93 15.17 16.38 13.18 13.24 13.84
MW346S 10 20 1012454.23 | 835445.272 25.16 13.44 13.76 13.57 15.01 11.63 11.10 11.05
MW347S 14 24 996681.783 | 840757.854 23.64 13.89 13.74 14.99 16.14 13.00 12.91 13.49
MW348S 10 20 987847.007 | 840703.768 23.12 14.47 14.42 15.03 15.68 13.50 13.63 14.17
MW349S 9.5 19.5 983454.563 | 848858.835 23.41 6.81 6.63 7.00 8.11 6.10 6.25 6.35
MW350S 9.4 19.4 1001974.26 | 848581.331 26.16 11.58 11.09 11.44 13.66 9.91 10.21 10.61
MW351S 7 17 985994.418 | 856049.399 24.66 10.81 9.68 10.22 12.15 8.78 8.64 9.1
MW352S 9.2 19.2 994072.472 | 856055.051 23.35 12.01 11.52 12.15 13.05 10.08 10.03 10.89
MW353S 9 19 1002000.13 | 853155.61 21.45 12.69 13.83 13.44 14.75 12.18 12.13 12.52

Source: Site Characterization Report, 2006




C-44 RESERVOIR/STA PROJECT GEOTECHNICAL DATA REPORT
Table 6.4
Groundwater Elevation Ranges in Monitoring Wells

Geotechnical Data Report

Highest Lowest Highest Lowest

Monitoring Groundv_vater Groundv_vater Monitoring Groundv_vater Groundv_vater
well 1.D. Elevation Elevation Well 1.D. Elevation Elevation
Recorded (feet) | Recorded (feet) Recorded (feet) | Recorded (feet)
(NAVD 88) (NAVD 88) (NAVD 88) (NAVD 88)

MW272S 13.74 10.28 MW290SI 19.37 16.85
MW272SI 16.03 12.6 MW338S 17.51 14.21
MW272DI 12.84 12.21 MW338SI 18.39 15.3
MW273S 16.42 13.16 MW343S 16.46 13.2
MW273SI 17.11 13.86 MW343SI 15.74 12.63
MW273DI 13.71 13.19 MW344S 15.3 11.97
MW274S 16.54 13.44 MW3448I 15.52 12.24
MW274SI 17.69 14.72 MW344DI 13.23 12.46
MW274DI 14 13.66 MW345S 16.38 13.18
MW274D 14.52 14.19 MW346S 15.01 11.05
MW275S 20.77 15.05 MW347S 16.14 12.91
MW275SI 18.43 14.37 MW348S 15.68 13.5
MW275DI 18.31 17.48 MW349S 8.11 6.1
MW275DI 22.41 17.42 MW350S8 13.66 9.91
MW289S 14.2 11.93 MW351S 12.15 8.64
MW289SI 13.76 11.49 MW352S8 13.05 10.03
MW290S 19.44 16.9 MW353S 14.75 12.13

Notes: NE = Not Encountered




C-44 RESERVOIR/STA PROJECT

Table 6.5
Depth to Groundwater in Borings
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

. Ground Depth to , Ground Depth to
Exploration Surfape Groundwater Date Exploration Surfape Groundwater Date
I.D. Elevation (feet) I.D. Elevation (feet)
(feet) (feet)
AB | 085 27.13 NE 3/1/05 AB | 121 20.39 1.99 3/16/05
AB | 086 23.58 NE 3/1/05 AB | 122 24.13 7.03 3/16/05
AB | 087 2411 NE 3/7/05 AB | 123 24.40 8.50 3/16/05
AB | 088 26.05 NE 3/1/05 AB | 124 23.63 8.03 3/16/05
AB | 089 26.54 NE 3/1/05 AB | 125 23.39 7.99 3/16/05
AB | 090 26.81 NE 3/1/05 AB | 126 24.56 2.96 3/25/05
AB | 091 27.63 NE 3/7/05 AB | 127 24.52 4.02 3/18/05
AB | 092 26.96 NE 3/1/05 AB | 128 24.24 7.54 3/18/05
AB | 093 28.70 NE 3/1/05 AB | 129 24.91 7.01 3/24/05
AB | 094 27.56 NE 3/7/05 AB | 130 24.61 NE 3/21/05
AB | 095 27.24 NE 3/8/05 AB | 131 19.77 NE 3/21/05
AB | 096 25.70 9.00 3/8/05 AB | 132 23.06 4.36 3/25/05
AB | 097 24.89 NE 3/1/05 AB | 133 25.23 6.03 3/21/05
AB | 098 24.78 8.48 3/1/05 AB | 134 22.86 4.96 3/22/05
AB | 099 26.29 8.99 3/1/05 AB | 135 25.75 5.95 3/25/05
AB | 100 24.41 NE 3/8/05 AB | 136 23.88 3.98 3/25/05
AB | 101 26.92 NE 3/8/05 AB | 137 24.57 3.97 3/25/05
AB | 102 24.51 9.01 3/8/05 AB | 138 23.42 4.02 3/25/05
AB | 103 24.60 7.00 3/8/05 AB | 139 25.09 3.99 3/25/05
AB | 104 2517 NE 3/8/05 AB | 140 23.87 6.97 3/25/05
AB | 105 25.99 8.99 3/8/05 AB | 141 25.47 3.97 3/25/05
AB | 106 24.91 3.01 3/22/05 AB | 142 25.57 6.97 3/29/05
AB | 107 24.00 8.50 3/22/05 AB | 143 29.17 NE 3/22/05
AB | 108 28.24 4.04 3/18/05 AB | 302 23.26 4.96 7/6/05
AB | 109 27.04 6.04 3/16/05 AB | 303 24.62 4.52 7/6/05
AB | 110 25.52 3.52 3/1/05 AB | 304 23.80 4.00 7/7/05
AB | 111 24.10 3.50 3/16/05 AB | 305 23.14 3.54 7/7/05
AB | 112 24.84 4.54 3/16/05 AB | 306 23.21 4.01 7/7/05
AB | 113 24.08 4.98 3/16/05 AB | 307 24.32 4.52 7/6/05
AB | 114 24.61 5.01 3/16/05 AB | 308 23.28 4.48 7/6/05
AB | 115 23.78 4.48 3/15/05 AB | 309 23.80 4.50 7/6/05
AB | 116 24.90 7.00 3/15/05 AB | 310 23.70 4.00 7/7/05
AB | 117 24.23 4.03 3/1/05 AB | 311 24 .42 4.02 7/7/05
AB | 118 24.92 7.02 3/29/05 AB | 312 23.24 NE 7/7/05
AB | 119 26.68 6.98 3/29/05 AB | 313 23.95 3.95 7/8/05




C-44 RESERVOIR/STA PROJECT

Table 6.5 (Continued)
Depth to Groundwater in Borings
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

: Ground Depth to : Ground Depth to
Exploration Surfape Groundwater Date Exploration Surfape Groundwater Date
I.D. Elevation (feet) I.D. Elevation (feet)
(feet) (feet)

AB | 314 24.02 3.52 7/8/05 AB | 442 26.0 NE 9/15/06
AB | 315 27.07 7.97 7/8/05 AB | 444 26.0 NE 9/15/06
AB | 316 25.42 NE 7/8/05 AB | 445 26.0 4.7 9/15/06
AB | 317 25.48 3.98 7/8/05 AB | 446 26.0 2.9 9/15/06
AB | 318 25.80 4.00 7/8/05 AB | 447 26.0 3.7 9/15/06
AB | 319 25.70 4.00 7/8/05 AB | 448 26.0 NR 9/15/06
AB | 320 27.00 8.00 7/16/05

AB | 321 25.48 3.48 7/15/05 CB | 042 27.68 6.0 2/22/05
AB | 322 24.21 3.51 7/16/05 CB | 043 26.92 6.0 2/22/05
AB | 323 23.12 3.02 7/16/05 CB | 044 26.46 6.0 2/22/05
AB | 324 25.29 3.99 7/16/05 CB | 045 25.27 6.0 2/22/05
AB | 334 24.37 4.97 7/26/05 CB | 046 23.75 4.0 2/22/05
AB | 335 24.48 4.48 7/26/05 CB | 047 24.22 7.0 2/23/05
AB | 336 25.23 4.03 7/26/05 CB | 048 24.03 5.0 2/23/05
AB | 337 22.32 NE NR CB | 049 24.18 6.0 2/22/05
AB | 339 24.34 4.04 7/26/05 CB | 050 23.66 6.0 3/4/05
AB | 340 26.52 4.02 7/26/05 CB | 051 23.35 5.0 NR
AB | 341 28.15 4.45 7/26/05 CB | 052 24.80 4.0 NR
AB | 342 24.50 4.00 7/26/05 CB | 053 24.91 7.0 2/23/05
AB | 408 26.76 3.46 6/8/06 CB | 054 24.11 6.0 2/24/05
AB | 409 26.25 2.95 6/8/06 CB | 055 23.46 4.0 NR
AB | 410 26.91 5.01 6/13/06 CB | 056 24.74 3.0 NR
AB | 414 27.31 5.01 6/15/06 CB | 057 25.23 7.0 NR
AB | 415 27.75 4.95 6/13/06 CB | 058 25.68 5.0 2/28/05
AB | 416 25.62 5.02 6/13/06 CB | 059 25.71 NR 3/3/05
AB | 417 25.57 3.97 6/13/06 CB | 060 25.42 5.5 2/28/05
AB | 418 23.94 10.04 6/14/06 CB | 061 27.41 9.7 2/28/05
AB | 424 26.0 NR 9/14/06 CB | 062 21.65 4.0 3/4/05
AB | 425 26.0 3.30 9/14/06 CB | 063 25.18 4.0 NR
AB | 426 26.0 NR 9/14/06 CB | 064 24.79 8.0 3/4/05
AB | 427 26.0 NR 9/14/06 CB | 065 26.58 5.0 2/28/05
AB | 428 26.0 NE 9/15/06 CB | 066 26.22 6.0 3/1/05
AB | 429 26.0 NE 9/15/06 CB | 067 26.96 8.0 NR
AB | 430 26.0 2.80 9/15/06 CB | 068 27.37 8.0 NR
AB | 441 26.0 NE 9/15/06 CB | 069 28.01 5.0 3/1/05




C-44 RESERVOIR/STA PROJECT

Table 6.5 (Continued)
Depth to Groundwater in Borings
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

: Ground Depth to : Ground Depth to
Exploration Surfape Groundwater Date Exploration Surfape Groundwater Date
I.D. Elevation (feet) I.D. Elevation (feet)
(feet) (feet)

CB | 070 28.05 4.95 3/1/05 CB | 196 25.1 6.0 5/24/05
CB | 071 27.16 5.96 3/2/05 CB | 197 25.9 6.0 5/24/05
CB | 072 26.18 8.98 3/1/05 CB | 198 25.7 6.0 5/25/05
CB | 073 26.64 5.04 2/28/05 CB | 199 26.2 6.0 5/25/05
CB | 074 24.78 4.98 3/2/05 CB | 200 26.6 NR NR

CB | 075 24.75 4.95 3/2/05 CB | 201 25.3 NR 6/10/05
CB | 076 25.63 6.03 3/2/05 CB | 202 24.7 NR NR

CB | 077 26.05 4.95 3/1/05 CB | 203 24.1 4.0 6/13/05
CB | 078 28.82 7.02 NR CB | 204 25.8 5.0 6/13/05
CB | 079 27.38 7.98 3/2/05 CB | 206 24.3 5.0 5/26/05
CB | 080 25.54 5.04 3/3/05 CB | 207 22.9 4.5 5/26/05
CB | 081 23.97 4.97 3/305 CB | 208 23.6 5.0 5/26/05
CB | 082 27.97 9.97 3/3/05 CB | 209 23.8 5.0 5/26/05
CB | 083 27.84 6.04 3/3/05 CB | 210 27.2 6.0 5/27/05
CB | 084 27.85 5.05 3/3/05 CB | 211 28.0 5.0 5/27/05
CB | 144 24.91 4.01 3/28/05 CB | 212 25.1 4.0 6/2/05
CB | 145 25.62 NR 3/29/05 CB | 213 22.8 3.0 6/23/05
CB | 146 24.64 NR 3/29/05 CB | 214 24.6 3.0 6/23/05
CB | 147 24.79 5.99 3/30/05 CB | 215 25.5 5.0 6/23/05
CB | 148 24.43 5.03 3/31/05 CB | 216 22.6 4.0 6/23/05
CB | 149 23.87 4.97 3/31/05 CB | 217 28.3 5.0 6/2/05
CB | 150 23.32 5.02 3/30/05 CB | 221 26.5 5.0 6/8/05
CB | 151 25.42 5.02 4/1/05 CB | 222 26.6 5.0 6/3/05
CB | 152 25.19 4.99 4/1/05 CB | 224 27.3 5.0 6/8/05
CB | 153 23.83 4.03 3/31/05 CB | 227 26.9 NR 6/8/05
CB | 154 24.21 5.01 3/31/05 CB | 229 27.1 5.0 6/8/05
CB | 155 24.36 4.96 4/1/05 CB | 231 29.1 5.0 6/9/05
CB | 156 23.66 2.96 4/1/05 CB | 232 27.9 5.0 6/9/05
CB | 157 24.40 5.20 4/5/05 CB | 233 26.9 5.0 6/9/05
CB | 158 24.51 NR 4/4/05 CB | 234 26.5 5.0 6/10/05
CB | 159 25.89 6.99 4/6/05 CB | 235 27.0 5.0 6/10/05
CB | 160 26.99 6.99 4/6/05 CB | 236 26.6 5.5 6/9/05
CB | 161 26.11 7.01 4/6/05 CB | 252 24.9 5.0 6/14/05
CB | 186 24.54 5.04 4/5/05 CB | 253 26.3 4.0 6/14/05
CB | 195 25.41 6.01 5/24/05 CB | 254 27.0 4.0 6/20/05
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Table 6.5 (Continued)
Depth to Groundwater in Borings
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

: Ground Depth to : Ground Depth to
Exploration Surfape Groundwater Date Exploration Surfape Groundwater Date
I.D. Elevation (feet) I.D. Elevation (feet)
(feet) (feet)

CB | 255 24.71 3.01 6/21/05 CB | 329 25.9 4.0 7/23/05
CB | 256 24.60 4.00 6/21/05 CB | 330 25.6 4.0 7/25/05
CB | 268 25.90 4.00 6/22/05 CB | 331 24.6 4.0 7/25/05
CB | 269 25.00 4.00 6/22/05 CB | 332 24.1 4.0 7/25/05
CB | 270 27.26 3.96 6/21/05 CB | 333 24.3 4.0 7/25/05
CB | 271 24.48 4.98 6/23/05 CB | 345 27.2 10.2 8/16/05
CB | 276 25.18 3.98 6/23/05 CB | 346 29.4 8.4 8/16/05
CB | 277 23.90 4.00 6/23/05 CB | 347 27.4 8.3 8/11/05
CB | 278 23.59 3.49 6/24/05 CB | 348 27.0 3.0 8/16/05
CB | 279 23.96 3.46 6/24/05 CB | 349 27.2 11.0 8/17/05
CB | 280 24.11 NR 6/20/05 CB | 350 30.0 10.0 8/17/05
CB | 281 24.72 4.02 6/27/05 CB | 351 28.0 9.5 8/17/05
CB | 282 25.27 3.97 6/27/05 CB | 352 27.2 10.2 8/17/05
CB | 283 25.02 5.02 6/27/05 CB | 353 25.2 55 8/17/05
CB | 284 23.74 4.04 6/27/05 CB | 365 23.7 5.0 10/20/05
CB | 285 23.96 3.96 6/27/05 CB | 366 24.2 4.0 10/19/05
CB | 286 23.84 3.04 6/28/05 CB | 367 21.9 35 5/3/06
CB | 287 24.12 NR NR CB | 367 B 21.9 NR 5/17/06
CB | 288 23.81 3.01 7/18/05 CB | 368 24.8 5.0 5/4/06
CB | 289 23.53 3.03 7/18/05 CB | 368 B 24.8 NR 5/18/06
CB | 291 26.22 CB | 369 25.8 7.0 5/5/06
CB | 292 25.94 3.04 7/21/05 CB | 369 B 25.8 NR 5/18/06
CB | 293 24.06 2.96 7/21/05 CB | 370 25.4 7.0 5/4/06
CB | 294 26.07 2.97 7/19/05 CB | 370B 25.4 NR 5/22/06
CB | 295 24.10 4.00 7/5/05 CB | 371 26.5 8.9 5/10/06
CB | 296 25.50 3.00 7/19/05 CB | 372 25.8 7.0 5/10/06
CB | 297 23.54 3.04 7/18/05 CB | 373 25.6 7.0 5/10/06
CB | 298 25.70 5.00 7/19/05 CB | 374 25.9 9.0 5/10/06
CB | 299 23.88 2.98 7/19/05 CB | 375 26.8 7.0 5/11/06
CB | 300 24.11 3.01 7/19/05 CB | 376 26.4 6.9 5/11/06
CB | 301 24.40 3.00 7/19/05 CB | 377 26.6 7.0 5/11/06
CB | 325 27.51 4.01 7/22/05 CB | 378 27.1 6.9 5/11/06
CB | 326 28.50 4.00 7/22/05 CB | 379 25.9 6.0 5/12/06
CB | 327 24.27 3.97 7/23/05 CB | 380 25.4 7.0 5/12/06
CB | 328 26.06 3.96 7/23/05 CB | 381 25.7 7.0 5/15/06




C-44 RESERVOIR/STA PROJECT

Table 6.5 (Continued)
Depth to Groundwater in Borings
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

: Ground Depth to : Ground Depth to
Exploration Surfape Groundwater Date Exploration Surfape Groundwater Date
I.D. Elevation (feet) I.D. Elevation (feet)
(feet) (feet)
CB | 382 27.12 7.02 5/15/06 CB | 419 24.77 3.97 6/14/06
CB | 383 29.62 14.02 5/22/06 CB | 422 26.00 12.00 7/3/06
CB | 384 28.22 14.02 5/22/06 CB | 423 25.20 10.00 6/20/06
CB | 385 26.93 7.03 5/15/06 CB | 424 24.33 17.03 6/21/06
CB | 386 24.94 7.04 5/15/06 CB | 431 26.00 NR 9/14/06
CB | 387 27.22 8.02 5/16/06 CB | 432 26.00 7.00 9/14/06
CB | 388 24.46 6.96 5/16/06 CB | 433 26.00 9.30 9/14/06
CB | 389 27.52 8.02 5/17/06 CB | 434 26.0 6.5 9/14/06
CB | 390 29.72 10.02 5/17/06 CB | 435 26.0 2.4 9/14/06
CB | 391 30.53 8.53 5/24/06 CB | 436 26.0 7.1 9/15/06
CB | 392 26.71 5.01 5/17/06 CB | 437 26.0 NR 9/15/06
CB | 393 27.09 4.99 5/18/06 CB | 438 26.0 6.0 9/15/06
CB | 394 27.42 5.02 5/18/06 CB | 452 29.7 12.5 10/31/06
CB | 395 29.02 5.02 5/19/06 CB | 453 29.2 11.6 10/31/06
CB | 396 28.62 6.02 5/22/06 CB | 454 27.5 12.0 11/1/06
CB | 397 28.26 5.96 5/24/06 CB | 458 30.1 13.9 11/1/06
CB | 398 29.50 6.00 5/25/06 CB | 464 26.0 6.5 1/23/07
CB | 399 27.59 5.99 5/25/06 CB | 466 26.0 9.1 2/16/07
CB | 400 26.81 6.01 5/25/06 CB | 467 26.0 10.1 2/15/07
CB | 401 27.61 5.01 5/26/05 CB | 468 26.0 7.9 2/15/07
CB | 402 27.21 5.01 6/8/06 CB | 469 26.0 8.8 2/16/07
CB | 403 26.61 4.01 5/26/05 CB | 470 26.0 9.1 2/16/07
CB | 404 26.00 2.50 5/26/05 CB | 471 26.0 11.5 4/20/07
CB | 405 27.31 NR 5/31/05 CB | 471 27.4 3.5 10/23/12
CB | 407 27.50 4.50 6/6/06 CB | 472 24.7 1.0 10/24/12
CB | 411 28.87 14.97 6/9/06 CB | 473 24.8 2.0 10/24/12
CB | 412 24.71 8.01 6/12/06 CB | 474 25.8 15 10/16/12
CB | 413 25.08 7.98 6/12/06
Notes: NE = Not Encountered

NR = Not Recorded
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Table 6.6
Depth to Groundwater in Test Pits
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

: ground Depth to - Ground Depth to
Exploration Surfape Groundwater Date Exploration Surfape Groundwater Date
I.D. Elevation (feet) I.D. Elevation (feet)
(feet) (feet)

TP 475 24.90 7.00 10/15/12 TP 488 25.3 11.0 10/20/12
TP 476 26.10 10.00 10/23/12 TP 489 25.6 14.0 10/18/12
TP 477 25.80 8.00 10/22/12 TP 490 26.5 10.0 10/18/12
TP 478 23.60 11.00 10/15/12 TP 491 23.7 14.0 10/16/12
TP 479 27.90 11.00 10/22/12 TP 492 24.7 9.0 10/17/12
TP 480 28.00 16.00 10/22/12 TP 493 258 10.0 10/17/12
TP 481 26.50 10.00 10/19/12 TP 494 26.8 11.0 10/18/12
TP 482 25.60 10.00 10/20/12 TP 495 26.6 8.0 10/18/12
TP 483 27.40 15.00 10/20/12 TP 496 24.5 19.0 10/17/12
TP 484 25.40 NE 10/22/12 TP 497 25.8 NE 10/23/12
TP 485 24.50 12.00 10/20/12 TP 498 26.8 11.0 10/16/12
TP 486 25.90 8.00 10/19/12 TP 499 26.3 10.0 10/23/12
TP 487 26.50 10.00 10/20/12

Notes: NE = Not Encountered




C-44 RESERVOIR/STA PROJECT

Table 6.7

GEOTECHNICAL DATA REPORT

Summary of Surficial Aquifer Water Quality in the Project Area
Geotechnical Data Report

Parameter Units *Groundwater
pH std. units 6.8-7.8
Calcium mg/I 86-320
D.O. mg/I 0.27-1.77
Sodium mg/| 11-1400
Copper mg/| BDL-0.0084
Total Iron mg/| 0.27-11
Aluminum mg/| BDL-0.54
Total Sulfate mg/I 10
Chloride mg/I 12-1400
Ortho-Phosphate mg/I 0.003-0.23
Total Phosphorus mg/I 0.022-0.17
TKN mg/I 0.37-1.6
Nitrogen mg/| 0.2-1.6
Fluoride mg/| 0.14-0.36
Nitrate+Nitrite mg/| BDL-1.2
oa Dissolved mg/l 300-6,000
Total Organic Carbon mg/| 5-28

Source: Site Characterization Report, 2006

*BASED ON TWO ON-SITE SAMPLING EVENTS PERFORMED IN OCTOBER AND DECMEBER 2005;

ANALYSES PERFORMED BY U.S. BIOSYSTEMS INC.

BDL=BELOW DETECTION LIMITS
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Table 6.8
Typical Soil Types by Resistivity for CCR surveys in Florida

Resistivity Range

Soil Type (Ohm-meters)
High Plasticity Clay <10
Clayey Soils 10-30
Sandy Clays 30-100
Clayey, Silty, or ]
Organic Sands 100-500
Clean Sand or
Limestone (at depth) >500

Source: Capacitively Coupled Resistivity Report, 2005, by Subsurface Evaluations Inc.
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Table 8.1
Average Percent Compaction and Deviation from Optimum Moisture Content
Geotechnical Data Report

Location Number Average Average Deviation
of Tests | Compaction from Optimum
(%) Moisture Content (%)

Reservoir Test Cell 1 193 96.9 0.3
Reservoir Test Cell 2 140 97.4 0.5
STA Test Cell 1 8 95.7 0.6

STA Test Cell 2 10 97.2 0.4
Sedimentation Pond 4 96.0 -0.8
Access Ramps and Roads 13 97.4 -0.1

Source: Test Cell Report, 2007

Table 8.2
Soil-Cement Borrow Materials Test Results
Geotechnical Data Report

Calcium
Carbonate Fines Absorption
I deﬁ?i?i‘c‘:)alfion D?f‘t))t 1 Content Content mlis .
(%) (%) 0.01 M | Reacting
EDTA

Type 1 - - 5 10.4 Normal
Type 2 - - 2.2 6.6 Normal
TP-355 10 - 11 1.5 16.3 12.9 Poorly
TP-356 1-4 12.0 22.8 12.8 Poorly
TP-358 6-7 211 20.5 8.7 Normal
TP-359 8-9 6.4 19.4 11.2 Poorly
TP-360 13-14 25.7 18.2 9.8 Normal
TP-361 8-9 18.0 18.3 11.6 Poorly
TP-362 10 - 11 2.3 16.7 8.7 Normal
TP-363 12-13 1.5 11.4 10.7 Normal
TP-364 13-14 2.5 11.6 10.8 Normal

Source: Test Cell Report, 2007
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Table 8.3

Comparison of 28-Day Compressive Strength
Soil Type 1 vs. Soil Type 2 Soil-Cement

Geotechnical Data Report

GEOTECHNICAL DATA REPORT

28 -Day Compressive
Strength
Sample | Cement Soil Soil
Type Content T Type | Increas
ype 1 0
. 2 e (%)
(psi) (psi)
S 9% 385 550 43%
‘0
[0
e 11% 555 835 50%
z
o 13% 815 1040 28%
3
c
= 544 | 1053
2 631 730
o 9% 528 804
= 562 | 982
© 448
L Average = | 543 892 64%

Source: Test Cell Report, 2007

Table 8.4

Soil-Cement Field Production Compressive Strength Test Results
vs. Laboratory Mix Design Results

Geotechnical Data Report

Compressive
Sample ID Density Strength
(Ib/ft’) (Ib/in?)
Soil Type 2, 7% cement (28-day lab strength = 441 psi)
4A 117.58 395
4B 119.94 375
7A 116.94 310
7B 120.05 360
Average: 360
Soil Type 1, 11% cement (28-day lab strength = 422 psi)
9A 123.81 455
9B 122.84 530
12A 127.13 615
12B 125.20 555
Average: 539

Source: Test Cell Report, 2007
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Table 8.5
Test Cell Operations and Monitoring Data Points
Geotechnical Data Report

No of Data Instrument
Monitoring Data Collection Reading
Site Point Data Type Group | Points | Frequency | Frequency
Flow meter to Reservoir (FE1-1) 1 Bi-weekly 10 mins
Flow meter Seepage Canal to
Reservoir (FE1-2) 1 Bi-weekly 10 mins
Flow meter to Seepage Canal (FE1-
Recorder 3) 1 Bi-weekly 10 mins
Reservoir Stage (FE-1-3) 1 Bi-weekly 10 mins
Seepage Canal Stage (FE1-2) 1 Bi-weekly 10 mins
Seepage Drain Culvert Stage (FE1-
3) 1 Bi-weekly 10 mins
EPZ-10A,B,C,D; PZ-12A,B,C; PZ-
14A,B,C; PZ-16A,B,C;, PZ-18A,B,C;
Reservoir PZ-25A,B,C;PZ-26A,B,C; Group 1 22 Monthly Hourly
Level Trolls . :
Test Cell EPZ-11A,B,C,D; PZ-13A,B,C; PZ-
1 (RTC1) 15A,B,C; PZ-17A,B,C;, PZ-27A,B,C; Group 2 16 Monthly Hourly
All PZs Group 3 Monthly Hourly
VWP-11, VWP-12, VWP13, VWP-
. 14-VWP-15 Group 1 5 Monthly Hourly
Geokon Units ;5575 ywp-17, vwp-18, VWP-19,
VWP-20 Group 2 5 Monthly Hourly
RTC1-SW1 RTC1 Water quality 1 Monthly
SCC1-SW1 Seepage Canal Water quality 1 Monthly
SCC1-SW2 Seepage CanalWater quality 1 Monthly
RTC1-Sed Bottom Sediment 1 Quarterly
Geokon Settlement
Gauge Embankment Settlement Monthly
Flow meter to Reservoir (FE2-1) 1 Bi-weekly 10 mins
Flow meter Seepage Canal to
Reservoir (FE2-2) 1 Bi-weekly 10 mins
Flow meter to Seepage Canal (FE2-
Reservoir Stage (FE-2-3) 1 Bi-weekly 10 mins
Seepage Canal Stage (FE2-2) 1 Bi-weekly 10 mins
Seepage Drain Culvert Stage (FE2-
3) 1 Bi-weekly 10 mins
EPZ-2A,B,C,D; PZ-3A,B,C; PZ-
R . 5A,B,C; PZ-7AB,C;, PZ-9A,B,C; PZ-
Tesf"go;lr 24AB.C; Group 1 19 Monthly Hourly
29; T C62 Level Trolls | cp; 1a8 cD;PzaABC: PZ-
( ) 6A.B,C: PZ-8AB.C; Group 2 13 Monthly Hourly
All PZs Group 3 Monthly Hourly
VWP-1, VWP-2, VWP3, VWP-4-
. VWP-5 Group 1 5 Monthly Hourly
Geokon Units | v5s Vwp-7, vwe-s, vwp-s,
VWP-10 Group 2 5 Monthly Hourly
RTC2-SW1 RTC1 Water quality 1 Monthly
SCC2-SW1 Seepage Canal Water quality 1 Monthly
SCC2-SW2 Seepage CanalWater quality 1 Monthly
Geokon Settlement
Gauge Embankment Settlement Monthly

Source: Test Cell Report, 2007
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Table 8.5 (Continued)

GEOTECHNICAL DATA REPORT

Test Cell Operations and Monitoring Data Points
Geotechnical Data Report

No of Data Instrument
Monitoring Data Collection Reading
Site Point Data Type Group | Points | Frequency | Frequency
Flow meter to STA (FE3-1) 1 Monthly 10 mins
Recorder STA1 stage 1(LT3-1) 1 Monthly 10 mins
STA1 stage 2 (LT3-2) 1 Monthly 10 mins
STA1 Level Trolls PZ-21A,B, PZ-22A,B 4 Monthly Hourly
STA1-SW1 STA1 Water Quality 1 Monthly
STA1-SW2 STA1 Water Quality 1 Monthly
STA1-SW3 STA1 Water Quality 1 Monthly
Flow meter to STA (FE3-2) 1 Monthly 10 mins
Recorder STA2 stage 1(LT3-3) 1 Monthly 10 mins
STA2 stage 2 (LT3-4) 1 Monthly 10 mins
STA 2 Level Trolls PZ-21A,B; PZ-22A,B 4 Monthly hourly
STA2-SW1 STA2 Water Quality 1 Monthly
STA2-SW2 STA2 Water Quality 1 Monthly
STA2-SW3 STA2 Water Quality 1 Monthly
Intake
Canal IC-SW1 Canal Water Quality 1 Monthly
PzZ-12-B,C Groundwater Quality 2 Quarterly
PZ-16-B.C Groundwater Quality 2 Quarterly
PZ-26-B,C Groundwater Quality 2 Quarterly
PZ-5-B,C Groundwater Quality 2 Quarterly
Wells PZ-7-B,C Groundwater Quality 2 Quarterly
PZ-24-B,C Groundwater Quality 2 Quarterly
PZ-20-B Groundwater Quality 1 Quarterly
PZ-21-B Groundwater Quality 1 Quarterly
PZ-22-B Groundwater Quality 1 Quarterly
Weather Raingauge Rain 1 Monthly Hourly

Source: Test Cell Report, 2007




V.12 G0'SS ve'.2 2.2

GGG €022 85°/Z q/z

€902 G6'9 86°/Z V.2

6.°92- ¥6°GS GL'6Z 092

1171 zh'ie 68'82 g9z

¥€0Z Z'8 ¥5°82 V92

Gl'Gz- ¥1°GS 66°62 052

1€/ L9’z 86'82 a6z

89'6) Z6 88'8Z vse

¥€'6e- LO'¥S 1982 0144 vz lz- LZ'GS 16'/2 €T

86°9 6512 1582 are €6'G Ge'ze 87'82 aez

600z 89'8 €182 Ve V. vee

¥8'62- 19'8S £8'82 06 10'8 ¥'02 L¥'82 o8l

602 €112 28'82 a6 Gl'/zZ- 2295 1¥'82 a8l

6,22 88'G 1982 V6 zs'1e 8.9 0£'82 V8l

6v°z¢- 8%°09 66°.2 08 00°L€- 8'6G 08'+Z 2/

80'v 06°€Z 86°/2 a8 88y zoz 80'GZ a/sl

00'LZ 20, 20'82 V8 Y 69/ Z1'se m

1€°92- ¥0°GS 1982 oY GZ'8z- 66°GS v1'1Z 091

60 08’12 6882 al 16/ 9102 €112 g91

L0'E€C 19°G 8982 V. 906l z9'8 89°/Z Vol

1122 0L'LS ££'82 09 9¢'82- GG'GS 612 oS1

9/°0 95'/2 z£'82 g9 Ge'y 86'22 €€'/2 g6l

88'8l 99'6 ¥5'82 ) ZL'6l 168 €9'/2 VSL

\z'ee- 60°LG 88°/Z oG \Z'l2- ARL 1G'/2 ol

€20 81°/2 10'82 a6 00'G 8122 81°/2 arl

0561 G9'8 G1'8Z VS GL'0Z v1'8 6282 24

9/'22- 29'0S 98'/2 o cyLe- 20'6S 652 o¢l

Z6°0 1£92 62°.2 ay 16V Y44 AN acl

1Z°6l 608 9¢°/2 24 G622 G0'S 0082 Vel

G6'Lz- 0Z°0S GZ'8Z o€ Gy'ez- 0'LS GS'/Z ozl

GZ'L- 2662 1282 ae 80'¢ GS'¥Z €9'/2 qazl

€e'6l €0'6 9¢'82 Ve 606} 8'8 68°/2 vl

G9'6 89°/1 €€°.2 gzz zoee GO'LL 100G az zLee G/ Gl LY'6Y EPD

1502 8.9 Ge'/Z Ve GG'8Z- 1082 ZG6Y foY4 8/°0¢- 9108 8c'6Y oLl

910l 08l 96'/2 g1z 9G'¢ 009t 95'6% az 820l 81'6¢ ov'6¥ gall

85'8l 8¢'6 96'/2 vie 0822 8192 8561 Ve GY'6l zz0¢g 196V Vil

126 1002 zz62 g0z 1Z°ee 0891 L0°0S EP 96°¢e¢ Z9°61L 81'6% 301

v9'1Z 8Z'. z6'82 V02 z6°0¢- 8508 99'6% ol 1€°92- 8%°G/ LL'6Y 201

96'6 L1°1) €112 g6l 6L L- Ze'LS €561 gl ov'8 G9'0Y GO'6Y g0l

G¥'02 Gz, 0,22 V6l 1522 L1112 v.'6Y VL 1G'61 G'62 LO'6Y VoL

(88 AAVWN) (14) (14) A3 001 Zd (88 AAVN) uoneasajg dii | (14) ysdaq jejor | (14) A13 201 Zd (88 AAWN) uoneas|3 diy () (14) Zd
uoneas|g diy yydaq |ejol yydaq |ejoL A13 001

S\V1S Z# o1y L# oLy

Joday ejeq [e21UY29}095)
s|iejaq J9jawozald |19 1S9l
9°8 9|qeL

140d3d V.1vd TVOINHO31L039 103rodd V.1S/HIoNd3S3 Y #¥-0



1002 ‘v ludy Uo panunuodsia 11y 0} Buidwing

1002 ‘v} YoIey uo panunuoasidg o1y o) Buidwng

'9002Z ‘gz lequieoa@ uo panuijuodsip sy 1S o) buidwng
"ZD1M Je uopounyjew Jaziejo) ‘900z 49gojo0 JO Yjuow Jo
"ZVLS 1B uonounyew Jazijeiol ‘900z Jequisides Jo yjuow Jo
"90/L€/Z O} 90/9/. WOJ} PapIOdaI SEM ZVLS PUBLYLS Joj ejep abels pue molj ‘900z AINF JO Yiuow ay) Jo

:S9JON
Y9've L0¢e Lo'ce Lo'ce ¢0'ce €0'¢e €0'¢e 8€'GC 11'Ge ¥.'Ge 69'G¢ ¥G'Ge ¥6'vC - 88 AAVN 1994 3] obe)g abesany
8G'v¢ 00°¢e 00°¢e 00°¢e L6'le ¥6'Le ¥6'Le 0€'GC 99'G¢e 99'G¢e 99'G¢e €G6°G¢e €6've - 88 AAVN 1994 M 9beg abelany

G68'9CE 000 000 000 000 000 000 19€°089 2.1'92S 891°vee ejed oN LWLy v16'GE€ - ado smojju| Aleq abelany
€LY'GeY'6 000 000 000 000 000 000 ¥92°0S0°61 62eLLE9L €02'6G€0} ejep ON vyZ'6ve’ZL | 0G8°L6€8 | 906°CSZ'61 suoje9 SMOju| [ejo L
(Bunnd) (zvls)z 2o v1s

L6'€C 96'Le 96°LC 00'¢ce 00'¢e 8Y'cc 8t'cc 8G'v¢C S9've 0L'v¢ Gg've ceve 61'€C - 88 AAVN 1924 S ebe)g abesany
z¢6’ee L0¢e Lo'ce L0'ce ¢0'ce vv'ce yv'ce €9've 19'v¢ 0L've 09'v¢ YASh 74 €59'eC - 88 AAVN 1994 N abejg abelany
180°221 000 000 000 000 000 000 26.°,01 v6e161 666702 680°€9l gLo‘tee 15€'88 L11'¥2S ado smojju| Aleq abelany

GY.'6€8'v 000 000 000 000 000 000 881°810°¢C 922'ee6'S 286'7SE9 769268t LGP'0€9'9 | 0€6'802°C | L8Y'QEE’.L suoje9 SMOJjU| [Bjo L

(Butind) (LVLS) LIIPD V1S
gl'ee 9c'ee 144 ¢s'ee 19'¢€C c9'ee ye'ee yeee YR T4 88'¢c 69'¢c 0s'¢e Le'ee 88 AAVN 1994 jno
€8¢l 000 000 000 000 000 000 161 161 161 000 000 000 000 ado smoljinQ Ajleq abelany
682'C 000 000 000 000 000 000 00'¥0L‘9 00°€0L'9 007019 000 000 000 000 suoje9 Mmo|4 paduwind [ejo

Z dwng dwng

11°0¢ €86l €0'LL L0'6l Sv'6l €C'6l 16°81 LL'8L 0.6l €6°0¢ c¢s'le €0'Le G9'L¢ - 88 AAVN 1994 abe)s abesony
Z leued uol13d29||0) abedaag

£e'ov 26'9¢ GG'9¢ €9'9¢ 9/1'6¢ 0) 4l0)7 Le'oy €L°0¥ Le'oy Le'oy gcov 174017 oL'or - 88 AAVN 1994 abejg abelony
9/€'19¢ 000 000 000 0z8'v.L L1116l 1€9°991 v6.L'6EL z08‘ece 9¢eg’LSe GSS'vve 698192 G¥6°L19 - ado smojju| Aleq abelany

865166, 000 000 000 90v'6LEC | 9V6'CGE'S 8€6'866 't 129°€eEy €L0'71LL'9 €2¢'88.°L 059°'9¢¢’/ v26'LLL'8 | ¥0E'0L6'8L | 67L°0SE°LT suojeo SMOJjU| [Bjo L

(Burind) 1I0AI9S9Y

(z 1Y) Z 1190 159 JlonIasAY

11'¢¢ 9l'le ol'le vL'le 06'cc L6'€C 06'ce 0L'¢€c 0s'€C 16'¢c 0L'¢e 8V'cc Gl'ee - 88 AAVN 1994 abe)s abesony
€6'8 000 000 000 186 000 000 ¥8'6 18°09 89'6l 000 000 000 000 - ado smoljinQ Ajleq abelany
c¢eLle 000 000 000 00'90¢ 000 000 00's0¢ 00'92S°L 00°0L9 000 000 000 000 - suoje9 Mmo|4 paduwind ejo
| dwng

c9'6l ¥0'0¢C co'6l €C6l LS'6L 8¢'6l 9G6'8lL 69’7l Gg8'6l G8'0¢C ol'le 04'0C ev'le GlL'0c - 88 AAVN 1924 abejg abelony
I |eue) uopjo9|j0o) abedasg

0L'0v L0°9¢ 0G°L€ 0’y 00'¢y yo'cy €9°0¥ 9¢'0v 8¢’ 0¥ €eor ceoy 8¢'0v LL°0¥ Loy - 88 AAVN 1994 abejg abeiony
¥9.281 000 000 €687 Ao v89°evl 91¥'06C 0LS°1S1 161°G9l ejed ON 6€5CS| GeL'o6l 0LL'LYL 2g6'0ee - ado smojju| Aleq abelany

6€.°02€'S 000 000 | ¥8L'9¥0°) | G¢6'6LL°L | SPL'€ECOY AR A AYA: GZ8'969't €€6'€0E'C ejep ON 00.'82L'v 981'¥68'S | 166'8.S'V | LG9°229°9 | L2L'620°L) suojleo SMOJju| [BjO L

(bunnd) llonlasay
oL

1501 Joo (1 OLY) | 119D 353 J10AIaSDY

sobesany | 20-aunp | 20-Aein | 2o-1dy | 20-yddeln | 20-Auenuqoa4 | 20-Adenuep | 90-19qwiadaq | 90-19qWIDAON | 90-1940300 | 90-1oqwaidasg | 90-}snbny 90-A|Inp 90-aunp 90-Ae\ spun

140d3d V.1vd TVOINHO31L039

Joday ejeq |eo1uy23joan
Aewwng suoneiadQ |19 }sol

L'83|qel

103rodd V.1S/HIoNd3S3 Y #¥-0




Bae Aled  GLL'GYL
1s81 0} Joud AON Ul LD1¥ 0} [B]O1  9L9LE0Z

00°88L°L/8'6 //Z1 1o Buiuans umop nys sdwnd :8j0N
08'920°€Ll oLezLze'lL 005°198 yzy'86e’l BAy
00'70€°8ES0L  00°C2L6°0VZ‘'y 00°9€S°1L9Y‘E 90%°021 L€ 006°€S.°L 906°99€°62 jejol

1/2'9¥9°G9 acl v'clL 000°9¢6 000°'9¢6 90-98Q-6¢

00°0¥¥'9S¢2 00's 00281681 L/2°01LL'V9 4" v'clL 0000252 000025 90-98(Q-8¢
oo'ee 00'S 00°226°62¢ 00'996°L¥e 11206129 vl 8'¢Cl 9251122 009'661°C 926°'L.S 90-98Q-.¢
00'GL¥'szl 00°L61°€62 009188¢ 00°G60°0€L 1G2'8LY'6S 8¢l 8'¢clL L152vee 000'GS.2‘L 116'28S 90-98Q-9¢
00669°'LY 00'66S°/St 000 000 ¥€2'9.0°2S 8¢l 9'¢ClL 86¢2°208°L 000°C0E‘L 86¢'G0S 90-98Q-S¢
00'6¥8°che 00°G09°celL) (0[OR 00°GZv Lol 9€6°892'GS 9¢Cl €6'cl 288'9zv'e 000°818°L 288'8/6G°1L 90-98Q-¥¢
00'ccever 00°10.°€29 oo'ol 00°00€‘eyl ¥S0°2¥8°1S €6'cl ge6’cl ¥6.°G08°C 0SY'v1L9°L e 1611 90-98Q-¢¢
00'6L£'8€ 00'v.6°0€L 00°060°86S 00°G6¥°'0LL 092'9€0°61 ge’cl g6’cl 8/6'GL.'E 00/'212°C 8/8'/€6 90-98Q-¢¢
00'¥18°28¢2 00°166°2€9 00'62¥'eElLlL 00°0€5°85¢ 289'02e‘sy ge’cl 12414" ¥92'680°C 006282 ¥91°162°1L 90-98Q-1¢
00'929°L¥v 00658701} 00'9¥% 00°/SS‘6¥¢ 8LY'GeT ey 12a14" 174°]" 880°/8.°C 000°168 880°'968°1L 90-98Q-0¢
00'G18°6S| 00°G¥S°L8Y 002.9°'L 000 0€E'8YY 0 v'al 9g' vl 2e0'er9 2e0'er9 90-99Q-61
00°9S6°€hi 00°2£9°061°) 00'9/2'09 00°€20°9v1 862°'G08°6¢ 9g' vl ge'gl 2687892 2687892 90-99Q-81
00°0e¥'9€L 00'85€°69¢ 00°.S 000 oov‘ozl Le ge'sl €9yl G8°1G9°L 000°2SL°L G18'G0S 90-%8Q-.L1
00°G2.°8€L 00'8e¥'€l6 00°G0G‘/€€ 000 19G°29¥'GE €9yl 8L vl 81.°10€C 00016 8L.'68¢€‘L 90-98Q-91
00'801°Z8¢ 00°€22'9¥8 00'¢ 00°€55°9¢2¢ €8°091°ce 8LVl 1:°0 4" 981°GGY'L 981°GGY‘L 90-99Q-Gl
00'LEV 9CI 00°G19°099 oo'Le 000 1G9°G0.°1€ 1:°8 74" 9Lyl 110819°1 000°168 110182 90-%8Q-v1
000L6°9lC 00°G86°2S9 00°065°G/¢€ 00°'t68‘0€ 08G°220°0¢ 9.Vl 8L vl 6€£°09G°1L 6€£°09G°1L 90-98Q-¢l
00'60.6L€ 00'825°L¥0°L 00'¥9 000 (R ZAVNA A T4 8L vl 98'vl 1GE'9Z8‘L 000°G9Y LGE19E‘L 90-%98Q-¢l
00's 00°209°6E€ 068'069'9¢ 98yl €9yl 969'GLY‘L 969'GLY‘L 90-%8Q-11

00°026'G5¢C 000 ¥61°GEeZ'Ge €OVl 9Lyl 0€8°21L9°1L 000°2L€ 0€8°00€‘1L 90-99Q-0}

00182099 00'886°L02 ¥9€°229'ce 9.Vl er'al €62'619°C €62'619°C 90-99Q-6

000 00'LvL2Se 120°€00°LC er'al 0€9'CLL L 0€9'CLL L 90-%8Q-8

00'162'9¢ 00'860°6S L¥¥'068°61 6€'Gl 79’ vl 115'Gv. 115'Sv. 90-%98Q-.

00°G8€°Gze 00°1L€SCS1 y98'vv L6l 184" a8'vl 616'69.°C 00S'GSZ‘L 006V ¥1GL 90-98Q-9

000 00'2¥5°0€C GL6'V.IE9l a8'vl 6091 G66°1./€C 000099 G66°LLL )L 90-99Q-G

00°0€S'tS 00'850°081 026°200'V1L 6091 79'61 GeE'v20’lL Gee've0‘lL 90-%8Q-¥

00'669°L0S 000 G8G'8/6°CL 79'61 829l 986'G2S‘L 986'G2S‘L 90-%98Q-¢

000 00°09¥°€LL 665251 L1 829l er'sl ¥28'80L‘L ¥28'80L‘L 90-98Q-¢

00'€ey'.L 00'610°2L1 G/.'eve0L er'sl 719l y0€'262°L 000°0€E $0€'226 90-%98Q-1

00'6LL°LGL 00'66.°C. L/¥'980°'6 719l el 69€°G19°C 000'922°1L 69€°698 90-AON-0€

00°'L1E'G6Y 00°08¢‘6V1 20l LP'9 €Ll 8¥'8l 108'G/€C 108'G/€C 90-AON-62

00649°21€°L 00°GE€8°6S1 0021620V L0€G90‘Y 8¥'8l 8€'61 yLe'vsee yLe'vsee 90-AON-8¢

00'G20°/6¢€ 00°9%5°L0¢2 00'825°'€6S 186°0L.L°L €6l €0¢ 186°01L2°L 186°01L2°L 90-AON-/LC

lvis oL ¢vilsol ¢ildol L1O1¥ ol Swin|oA pu3 abejg Jels jejol leued dnou} 100S Keqg
jejol 100S abejs 1L0OS 0} pajewnys3y padwnd
aAleINWNY awWIN|oOA [e}o L

140d3d V.1va 1TVOINHOILO3D

Joday ejeq [e21UY29}095)
padwing sawn|oA }s8] umopmelq jeue) abedaag |99 }soL

8’8 9|qelL

103rodd V.1S/dIoONdFS3Y vH-O




000'v

,0-1dy

0008

000'¥

000'v

000°¢

000°L

90-9°d

0008

000°ce

000°L

00o'ce

000’}

000°¢

90-des

000'¥

o0oo'oct

000°¢

000°}

000'8

000°}

0l

NOL

90-Inf

10p0O

ov

09

0¢

0¢

oy

014

0¢

,0-1dy

0s

00}

0¢

ov

0S

0c

ov

0¢

0¢

014

0g

ov

014

0¢c

90-9°d

oy

0s1

0€

0¢

08

0S

0¢

90-des

09

Gl

0s

o

0c

0¢

0€

0¢

0s

09

0g

0s

0S

ov

Nnod

90-Inr

10100

,0-1dy

90-9°d

90-des

L0

veo

L¥°0

920

20

ce0

[/Bw

90-Inr

VIN

uabAxQ panjossiq

,0-1dy

90-%8@

90-des

96/

189

€6'9

1

189

9G6°,

spun
‘PiIs

90-Inr

G'8-¢'9

Hd

,0-1dy

90-%8@

90-des

G0.}

LELL

Gcsl

SG0LL

LELL

LELL

wo
/soywn

90-Inr

V/N

Auanonpuo)

,0-1dy

90-%8@

90-des

99°G6¢

c9ve

G6g'ac

99°G¢

co've

68°1¢

0 ‘ba(

90-Inr

V/N

alnjelsadwsa |

xepy

um

1= [44
~Zd

di¢-zd

a0¢
-Zd

09¢-2d

89¢-2d

ove-z2d

ave
~Zd

091-2d

a91-2d

J¢l-2d

a¢l-zd

J.-2d

9.-Zd

06-2d

96-2d

SL1INN

ajeq

1dN

MELCE
jobue |
dnueas|p

MO/T1ON

140d3d V.1vd TVOINHO31L039

Joday ejeq [e21UY29}095)

s|199 3sa] — Atewwng Buliojiuo Ajjenp Jayempunols

6°8 3lqeL

103rodd V.1S/HIoNd3S3 Y #¥-0




0¥Z0 0L€0 0910 2900 0LL0 0¥0°0 €800 €800 90-des
290 ¥.0°0 ¥10°0 650 160 0810 0LL0 0610 6800 0910 0290 G600 0€L0 /B 90-Inr (panjossip)snioydsoyd
G/00 910 1800 0020 90 0ZL0 ov¥0 ,0-1dy
6¥0°0 600 0zZL0 0.¥0 0v€0 0950 80 0€L0 8900 0010 €¥0°0 0€L0 0L¥0 0920 1900 90-99Q
0S¢0 0.€0 0610 6800 0zZL0 8%0°0 6600 0zZl0 90-des
180 1600 0zZ0 0620 0€.0 01870 0950 v.0 0610 0LL0 0610 1600 0410 0€9°0 8600 0€L0 |/Bw 90-Inr snioydsoyd
002’1l Gl 0S80 0920 €50 00€'L oov'L ,0-1dy
0zZ.0 gl 085°0 0980 0490 0690 650 058°0 0€8°0 0880 0590 oov'L 0ov'L 0620 0¥S0 90-99Q
0990 0290 00L'L 0880 0420 06€°0 0€8°0 0.¥0 90-des
el G20 L) 0SZ°0 0€9°0 0LL0 0LS°0 ¥9°0 0.0 0S¢0 0420 0€€°0 00}°) 00€'} 08.°0 0SS0 |/Bw 90-Inr NML
120 G0 0€0 220 L7°0 0/€°0 0€8°0 10-1dy
/€0 990 60 90 90 €90 90 €50 620 Zro 120 0S50 000'L 09%°0 0620 90-99Q
a0 ¥9'0 90 Gz0 ze0 120 0150 0.€0 90-deg
L G20 9¢0 9¢0 Zvo 990 8¥°0 850 0¥’0 GzZ0 9z'0 Gz0 0¥S°0 000'L ov¥0 0S¥°0 |/Bw 90-Inr eluowwy
Z'l 9l 680 60 950 el vl ,0-1dy
2.0 gl 650 980 190 690 650 980 980 680 890 vl vl 180 160 90-99Q
990 290 Ll 880 1.0 60 €80 70 90-deg
I G20 L) GZ0 €90 120 1G0 ¥9°0 v.°0 Ge0 1.0 €e0 L) el 8.0 GS0 |/Bw 90-Inr usbosIN [ejo L
L¥0°0 LLo Zv00 0 6200 #6000 || 8¥0°0 ,0-1dy
n N 1100 N n n n 100 9200 7100 Gz00 G100 N 6100 1€0°0 90-99@
N n n n n n n n 90-des
0 0 N n N n n n N n n n n N N N |/Bw 90-Inr 9)el)IN-O}IN
00€'8 | 0000z | 00€G 00¥'6 00'ZL 00L°G 008'¥ 10-1dy
009'L 0092 000'% | 0008l 0990 0002l 00'ZL N n n n 008’8 008'% 002 el 90-99Q
006'S 006°G 0610 000°€ ooVl 000°€Y 000'¥1 09z 90-des
00¥'L 006'S | 0009l | 000ZL 000v€ | 00ZZ | 000%9 00%'S 000%¥ | 0002z | 0006l 0002 000°€l Sy N.LN 90-Inr Aypigin
xew um gec | 912-2d | 902 | 092-Zd | 992-2d | Ove-Zd are 091-Zd | 991-Zd | O21-Zd | 92l-2d | JL2d | 9lZd 06-Zd gS-Zd | S1INN ajeq 1an «19A97
-Zd -Zd -Zd jobue]
dnueas|p
MO/TOIN

140d3d V.1vd TVOINHO31L039

Joday ejeq |e21UYI9}095)
s||99 1s9] — Atewwing Buliojiuoy Ajjenp 1ajempunols)

(penunuo)) 6°g ajqel

103rodd V.1S/HIoNd3S3 Y #¥-0




,0-1dy

02¢c000

G000

¥200°0

n

n

90-9°d

081000

8000

¥00°0

0c00°0

1000

¥9000°0

011000

1000

90-des

98000

#0000

n

6000

¢s000

86000

€000

015000

L¥000°0

€000

|/Bw

90-Inr

8¢€0000°0

1’0

wniwouayo

10-1dy

90-9°d

-

-

-

-

90-des

[/Bw

90-Inr

1600000

G000

wniwpe)

,0-1dy

90-%8@

)

)

)

-

-

-

)

)

90-des

|/Bw

90-Inr

910000

wniiAlag

clo0

8€0°0

9200

Lv0°0

1900

6000

9600

,0-1dy

€100

Gv0°0

0200

¢c00

G600

900

8G0°0

1100

€v0°0

cloo

9100

0l00

¢60°0

129000

90-%8@

12200

1600

€200

G600

€900

9¢0°0

08¢0°0

€00

90-des

€800

100

€80°0

€v0°0

8€0°0

12900

6500

9900

8100

¢G00

Gcoo

0€0°0

€100

180°0

0LL00

6¢0°0

|/Bw

90-Inf

¥#1000°0

wnueg

,0-1dy

0€00°0

n

n

n

n

n

n

n

n

90-9°d

011000

081000

0€200°0

0€100°0

060000

0¢c00°0

¥9000°0

¥.000°0

90-des

62000

81000

64000

12000

n

n

08100°0

0c00°0

n

n

n

n

n

n

|/Bw

90-Inr

910000

g10°0

dlussiy

9200

6100

0€00

020

10

¢600

06€°0

10-1dy

¥20°0

6€0°0

8200

00€0

00¢0

800

€00

0€10

G900

0c10

€00

0LL0

00€0

12200

0900

90-9°d

0veo

() 70

0910

6500

0cL0

€€00

6100

900

90-des

veo

€100

9¢€0°0

Sv0°0

c€0

8¢0

0810

9800

0410

€100

0S1°0

0vS0

¥60°0

0600

[/Bw

90-Inr

d eAnoeay 9|qnjos

€00

Gc0'0

Y00

0c¢co

€e0

8800

08€0

,0-1dy

€€0°0

9v0°0

00

0620

0vco

9200

900

0cL0

190°0

0010

ce00

0010

0910

6900

¥G0°0

90-%8@

xepy

um

1= [44
~Zd

di¢-zd

a0¢
-Zd

09¢-2d

89¢-2d

ove-z2d

ave
~Zd

091-2d

a91-2d

J¢l-2d

a¢l-zd

J.-2d

9.-Zd

06-2d

96-2d

SL1INN

ajeq

1dN

MELCE
jobue |
dnueas|p

MO/T1ON

140d3d V.1vd TVOINHO31L039

Joday ejeq |e21UYI9}095)

s|199 1s9] — Aulewiwing Buliojiuoy Ajjenpd Jajempuno.c
(penunuo)) 6°g ajqel

103rodd V.1S/HIoNd3S3 Y #¥-0




90-des

|/Bw

90-Inr

£0000°0

J19NIIS

,0-1dy

90-9°d

Gcoo'o

62000

02000

¢c00'0

€000

€€00°0

L€00°0

1900°0

90-des

200

¢€000

9000

19000

12000

00100

¥.00°0

00100

¥00°0

¢600°0

[/Bw

90-Inr

¢1000°0

1’0

[9X9IN

10-1dy

90-9°d

-

-

-

-

90-des

/00000

/00000

¢.0000°0

[/Bw

90-Inr

¢000

AInoJa

10-1dy

90-%8@

-

-

-

-

90-des

|/Bw

90-Inr

¢L000°0

GLo00

pes

000'84

ocl

o€l

091

o€l

0008

000°0ctL

,0-1dy

000°GZ

0cl

€8

000°001

00096

0Ll

0cl

0oo'ovi

000091

oooocl

0oo'oct

00096

0oookLlL

00006

n

90-9°d

0oooct

000°0ct

00091

00081

000°0S1

0oo'ovi

000°001

0ooovi

90-des

0Le

Sy

09¢

011

000'v6

00084

(059

oLe

000°LL

000°/28

000°69

000°98

000°Ly

000°6v

000°Sv

000'v9

|/Bw

90-Inr

¥20°0

wnipe)

,0-1dy

6000

90-9°d

-

-

-

90-des

|/Bw

90-Inr

A

apiuekn

n

,0-1dy

0v1L00°0

¥00°0

n

90-%8@

)

o

€G000°0

-

1000

)

90-des

¢8000°0

1000

n

0000

|/Bw

90-Inr

02000°0

Jaddo)

xepy

um

1= [44
~Zd

di¢-zd

a0¢
-Zd

09¢-2d

89¢-2d

ove-z2d

ave
~Zd

091-2d

a91-2d

J¢l-2d

a¢l-zd

J.-2d

9.-Zd

06-2d

96-2d

SL1INN

ajeq

1dN

MELCE
jobue |
dnueas|p

MO/T1ON

140d3d V.1vd TVOINHO31L039

Joday ejeq |e21UYI9}095)

s|199 1s9] — Aulewiwing Buliojiuoy Ajjenpd Jajempuno.c
(panunuo)) 6'g alqeL

103rodd V.1S/HIoNd3S3 Y #¥-0




06t 0€S 065 018 0S. 0€. 08. ,0-1dy
0zZ¥ 099 09t 00l 0LS 096 09, 0002 0S. 00L1 09S 0€. 0S. 09/ 029 90-92Q
019 059 0061 0€. 0€. oovl 006 0ZS 90-des
0002 06¢ 086 0L 00l 061 062 0.6 0002 0.1 086 0S. 0S. 029 062 0z, |/Bw 90-Inr v 00S SpI0S paA|ossIq [E}0 L
n N N N n n N ,0-1dy
€000 | L¥000 | 6000 N G000 N n N n n n n N 000 N 90-99Q
N n N n 8000 €1000 6000 N 90-des
1€00°0 2€00°0 /€000 N N n N n N n n n n N N N |/Bw 90-Inr G000 g ouiz
¥S €S ozl 002 061 9z oLl L0-1dy
9g S 19 0'0¥2 005 0.2 002 0°0¥2 061 00LL 00LL Gz ocl ovl ocl 90-99Q
0022 095 0002 091 0. 00LL oSl oSl 90-deg
0.2 /2 00l oSl 00l2 0y 0Ll 0.2 0022 0Ll 0'v¥ 00/l 12 oLl ozl 091 /B 90-Inr 000l 0SZ SEINIS
0050 0880 N Ll eY n 0€8°0 10-1dy
0150 00Vl 0920 000 00Z'¥ z'l 4 N 0¥€0 n 00€'L 0810 050 N N 90-99Q
0820 0/€°0 ovL0 0ze0 0eY0 ¥G0°0 450 9z0 90-des
1Z 960°0 0950 N 002’1l 0022 8l 0¢ 0210 000'L 0¥6°0 0022 0910 0650 9600 80 |/Bw 90-Inr Zl00 €0 uoy|
0098 0068 0028 00'89 00'¥6 0002l || 00°002 /0-1dy
006/ 00'LL 00°€8 002 00 ¥¥ 0019 0006 [ 00045 0006 00°00€ 0008 | 000zl | oOOVI 00°001 0028 90-99Q
0008z | 00Zv 00°095 00'6. 00°0.L 00'¥. 00'86 0029 90-des
065 6¥ 00'69 00¥8 | 0009 | 006% 00'¥8 00'SS | 000eS 0028 00°0€2 0028 | 000LL | oOOEt 00021 0068 |/Bw 90-Inr 0§ 0SZ aplojyD
n N N N n n N 10-1dy
n N N N n N n N n n n n N N N 90-99Q
xepW um gzz | 91z-2zd | 90z | 209Z-2d | 992-2d | ove-zd ave 091-2d | 991-2d | 2Zl-2d | 92ZV-2d | 2.-zd | 4l-Zd 06-Zd gS-Zd | S1INN ajeq 1an «19A97
-Zd -Zd -Zd jobue]
dnueas|p
MO/TOIN

140d3d V.1vd TVOINHO31L039

Joday ejeq |e21UYI9}095)

s|199 1s9] — Aulewiwing Buliojiuoy Ajjenpd Jajempuno.c
(penunuo)) 6°g ajqel

103rodd V.1S/HIoNd3S3 Y #¥-0




pajodal ele@ "SI UIYIM ASDT Jo/PUB SO "SHIWI| [04)UOD SPISINO SBLaA03) SIA Jo/pue SIN=(1)

JUE|q Ul Juasald=A

TOd PUE AN USaMISq NSOy =

aw) Buipjoy padinbai ay} apisino pjay ajdwes=p

(]

(]

(1)

=

c

A

(.

—

=

(|

0]

sialyi[end ereq

[/Bw Oz 10 SsaupJiey |e10] Uo paseq pis Jejem soeuns Jaddo) ..,
O'V'd 0£5°20¢-29 Jod spiepuels Ajjenp Joje ) 8oeung,,

OV4 ///-29 Jad [aneT 19B1e | dnues|) Jslep) 80BLNS pUB J8)BMPUNOIS),
JV4 055-29 Jad Jepep Bunjuiig Jo) [oA8T JUBUIWEIUOD WNWIXBN =TDON

140d3d V.1vd TVOINHO31L039

}Joday eje(q |esi1uyos9joarn)
s|199 1s9] — Aulewiwing Buliojiuoy Ajjenpd Jajempuno.c
(penunuo)) 6°g ajqel

103rodd V.1S/HIoNd3S3 Y #¥-0




Z0 00 | sss | see | see | zz | 6
£2 v | oe | 09z | szz | wz | 2 gL | g gl €9l Koo umord mes bramarg | VO | SsedL
Ly oce |6z | 09z | 0gz | sk | S
o€ svs | ovy | o6e | 0% | 2z9z | 6
v ozv | 0% | sze | o6z | w0z | 2 gL | €L 11z S0Z | oo oo i ONYS | 49 | eserdL

0l osz |siz | sez | g6l | 9wk | S

Ly 88 | ov9 | Ozv | 0z | Sov | 9ge | L

Ly /9 | o8y |Suv | sev | o0c | o0z | 6 ez | vL - 661 | our oo IONYS |y | LsedL

Lo 0z | Siv | goe | 09z | 08z | o1z | L

50 o6v | sov | ooy | sse | zzz | 6

0 ose | ose | goe | osz | wez | 2 vz | 9L 0L 822 aNVs ouy Aefefo umoig | bl | 9Ge-dl

79 oo |sie | gie | ogz | 16k | g

zl Gi8 | gzz | 089 | sev | 019 | ege | L

el 069 | 0L | S8y | o8 | ove | Lz | 6 rLo | 92 : 9T | okt pode MR ONYS |y | pggedl

gl 529 | gzg |ose | see | ose | sz | L

(%) Aep | Aep | Aep | Aep [ Aep | (Ao/qi) | (%) (%) Hd (%) (%) uondiiosag ) aiid
SS07 31591 95 8z VT l e 1U91U0D UG %) UG %) ajdwes [eAlau| 191
K1Q-19M (1sd) ybuans 1Uaju0) o1ueblo areuoqie) sauld yrdag

®>_mm®._QEOU luswa)d

10day eieq [eo1uys91099
Bunsal yi1buans 1wawa)-|10S
T'6 9@|gel

1¥0d3d vivad Iv3aINH3O3 1039

103r0dd V1 S/dI0NY3STY $7-0O




Ll 0c9 | 98¥ | SS9 (0) 747 112 6
a)ebaibbe
8’ 09y | sev | 0ty | OPe 1] 14 L 'l 9’/ 4 9Ll aWos yum ANVs aulj Aakejo vi-€lL y9¢€-d1L
Apybiis umolq yiep 03 umolg
v 09¢ | 09¢ | GO€ 0S¢ 121" S
60 GG9 | G¢G | 0OFS Gey GlC 6
sa|npou Aejo pue
L'l G0S | G9¢ | 06¢ Gle 1434 L L0 €.l Sl Vil sjuswiBely [|ays yum aNVS el-clL €9¢-d1
aul Aakeo Apybis umoug
9'S Go9¢ | 0S¢ | SS¢ | oOgc €6l S
(%) Aep | Aep [ Aep | Aep | Aep | (Ao/qp) | (%) (%) Hd (%) (%) uondiasaq ) aiid
sso71sal 95 8¢ an . e L0 L0 L0 a|dwes [eAlau] 191
K1Q-19M (1sd) ybuans 1UajU0) o1ueblo areuoqle) sauld yrdag
anlssaldwo) wswa)

1¥0d3d vivad Iv3aINH3O3 1039

11odsy e1e( [221UY291099)

Bunse] yibuaals JuswiaD-|10S

(panunuo)) 16 81qeL

103r0dd V1 S/dI0NY3STY $7-0O




C-44 RESERVOIR/STA PROJECT GEOTECHNICAL DATA REPORT
Table 9.2

Water Analysis Parameters

Geotechnical Data Report

Chapter 62-777 Standards
Fresh
Client Reporting GW Surface Marine

Sample ID Analyte Units Criteria Water Water Result
TP-491 Lead ug/L 15 . < 140
TP-491 Potassium ug/L NA NA NA 30000
[TP-491 Selenium ug/L 50 5 ’ 240
TP-491 Sodium ug/L 160000 NA NA 69000
TP-491 Zinc ug/L 5000 . 3 100
TP-491 Nitrate as N mg/L 10 NA NA 0.075U
TP-491 Nitrite as N mg/L 1 NA NA 0.075U
TP-491 Nitrate Nitrite as N mg/L 10 NA NA 0.075U
TP-491 Chloride mg/L 250 NA = 89
TP-491 Sulfate mg/L 250 NA NA 160
TP-491 Acidity ma/L NA NA NA 12
TP-491 Alkalinity mg/L NA NA NA 1100
TP-491 Total Organic Carbon mg/L NA NA NA 6.1
[TP-491 4,4'-DDE ug/L 0.1 0.0002 0.0002 0.0076U
TP-491 44-DDT ug/L 0.1 = . 0.0095U
TP-491 Heptachlor ug/L 04 - ” 0.0069U
TP-491 Chlordane (technical) ug/L 2 NA NA 0.098U
TP-491 pH SuU NA NA NA 7.51H
TP-491 Density 'mL NA NA NA 1.0124
TP-498 HEM (Oil & Grease) mg/L NA NA NA 1.3V
TP-498 Copper ug/L 1000 > . 24
TP-498 Iron ug/L 300 1000 = 20000
TP-498 Lead ug/L 15 ’ = 43
TP-498 Potassium ug/L NA NA NA 3700
TP-498 Selenium ug/L 50 > 2 140
TP-498 Sodium ug/L 160000 NA NA 41000
TP-498 Zinc ug/L 5000 ” . 174
TP-498 Nitrate as N mg/L 10 NA NA 0.075U
TP-498 Nitrite as N mg/L 1 NA NA 0.075U
TP-498 Nitrate Nitrite as N mg/L 10 NA NA 0.075U
TP-498 Chlonde mg/L 250 NA o 44
TP-498 Sulfate mg/L 250 NA NA 67
TP-498 Acidity mg/L NA NA NA 11
TP-498 Alkalinity mg/L NA NA NA 320
TP-498 Total Organic Carbon mg/L NA NA NA 12
TP-498 4 4-DDE ug/L 0.1 0.0002 0.0002 0.0073U
TP-498 44-DDT ug/L 0.1 " " 0.0092U
TP-498 Heptachlor ug/L 0.4 " ® 0.0066U
TP-498 Chlordane (technicatl) ug/L 2 NA NA 0.094U
TP-498 pH SuU NA NA NA 761H
TP-498 Density g/mL NA NA NA 09974
[TP-498-D HEM (Oil & Grease) mg/L NA NA NA 1.3U
TP-498-D Copper 1000 S o 74
TP-498-D Iron 300 1000 . 53000
[TP-498-D Lead 15 " o 100
TP-498-D Potassium NA NA NA 6900
TP-498.D Selenium 50 = i 350




C-44 RESERVOIR/STA PROJECT GEOTECHNICAL DATA REPORT
Table 9.2 (Continued)

Water Analysis Parameters

Geotechnical Data Report

Chapter 62-777 Standards
e Fresh
Client Reporting GW Surface Marine
Sample 1D Analyte Units Criteria Water Water Result
TP-498.D0__|Sodum ug/L 160000 NA NA 44000
TP-498-D  [Zinc ug/L 5000 " . 44
TP-498-D Nitrate as N mg/L 10 NA NA 0.075U
TP-498-D Nitrite as N mg/L 1 NA NA 0.075U
TP-498.0 | Nitrate Nitrite as N mg/L 10 NA NA 0.075U
tlusa-o Chionide ma/L 250 NA . a4
TP-498-D Suifate mg/L 250 NA NA 68
[TP-498-D Acidity mg/L NA NA NA 11
[TP-498-0  |Awkalinity mg/L NA NA NA 410
TP-498-D Total ic Carbon mg/L NA NA NA 14
TP498.D _ |4.4-DDE ug/L 0.1 00002 | 00002 | 000730
TP-498.0 _ |4.4-DDT ug/L 0.1 . ’ 0.0092U
-498-D Heptachlor ug/L 04 - . 0.0066U
EAQ&D Chiordane (technical) ug/L 2 NA NA 0.095U
TP-498-D pH SuU NA NA NA 7.62H
TP-498-D  |Density g/mL NA NA NA 0.9954
[Caa-Well  |HEM (Oil & Grease) mg/L NA NA NA 1.3U
[Ca4-well Copper ug/L 1000 - - 1.9
[C44-Wen Iron ug/L 300 1000 . 50
[Caa-Well _[Lead ug/L 15 ® > 4
[c44-well Potassium ug/L NA NA NA 580
[Caa-Wel _ |Selenium ug/L 50 : . 64
[C44-Well__[Zinc ug/L 160000 NA NA 87
[Caa-Well_|Sodum ug/L 5000 : . 230000
[c44-wel Nitrate as N mg/L 10 NA NA 0.075U
[Ca4-wen Nitrite as N mg/L 1 NA NA 0.075U
[Ca4-well Nitrate Nitrite as N mg/L 10 NA NA 0.075U
IC4a-Well __[Chionde mg/L 250 NA . 70
[C44-Well _ |Sulfate mg/L 250 NA NA 79
Caa-Well _|Acidity mg/L NA NA NA 10U
C4a-Well | Alkalinity ma/L NA NA NA 310
C44-Well Total O Carbon mg/L NA NA NA 35
[Caa-Wen [4.4-DDE ug/L 0.1 0.0002 0.0002 0.0076U
[Caa-wel 4.4-DDT ug/L 0.1 ~ = 0.0096U
[C44a-Well __[Heptachior ug/L 04 : ; 0.0069U
|C44-wen Chiordane (technical) ug/L 2 NA NA 0.089U
[Ca4a-wen pH SuU NA NA NA 7.54H
ILcu.Weu Density mL NA NA NA 0.9953
[indiantown |HEM (Oil & Grease) mg/L NA NA NA 13
Iindiantown |[Copper ug/L 1000 . - 1200
|indiantown  |iron ug/L 300 1000 = 250
|indiantown  |Lead ug/L 15 . > 59
|indiantown  |Potassium ug/L NA NA NA 1900
|indiantown | Selenium ug/L 50 - . 64
lindiantown |Sodium ug/L 1680000 NA NA 15000




C-44 RESERVOIR/STA PROJECT GEOTECHNICAL DATA REPORT
Table 9.2 (Continued)

Water Analysis Parameters

Geotechnical Data Report

Ehaptor 62-777 Standards
Fresh
Client Reporting GW Surface Marine

Sample ID Analyte Units Criteria Water Water Result
Indiantown |Zinc ug/L 5000 5 ' 34
Indiantown  |Nitrate as N mg/L 10 NA NA 0.63
Indiantown _ |Nitrite as N mg/L 1 NA NA 0.075U
Indiantown  |Nitrate Nitrite as N mg/L 10 NA NA 0.63
Indiantown  |Chlonde mg/L 250 NA * 28
Indiantown |Sulfate mga/L 250 NA NA 2.8J
Indiantown | Acidity mg/L NA NA NA 10U
Indiantown  |Alkalinity mg/L NA NA NA 240
Indiantown | Total Organic Carbon mg/L NA NA NA 7.7
Indiantown |4 4'-DDE ug/L 0.1 0.0002 0.0002 0.0074U
Indiantown |4 4'-DDT ug/L 0.1 = * 0.0093U
Indiantown |Heptachlor ug/L 04 - * 0.0067U
Indiantown |Chlordane (technical) ug/L 2 NA NA 0.096U
Indiantown  |pH SuU NA NA NA 7.87
Indiantown |Density g/mL NA NA NA 1.0025

Source: AMEC Report, 2013

Notes: g/ml — grams per milliliter
mg/l — milligrams per liter
su — standard unit
ug/l — micrograms per liter
H — sample was prepped or analyzed beyond the specified holding time
J —result is less than the RL but greater than or equal to the MDL and the concentration is an approximate

value

U — indicates the analyte was analyzed for but not detected
* As Provided in Chapter 62-3032, Florida Administrative Code
Bold and italicized — exceeds Soil Cleanup Standards in Chapter 62-777, Florida Administrative Code




C-44 RESERVOIR/STA PROJECT

Table 9.3

Soil Aggregate Parameters
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

62-777 Table 2 Soil SQAG"
Reporting Commerical
Client Sample ID Analyte Unit Residential | Industrial Result TEC
TP-475 Chioride ma/K NA NA 260 NA
[TPa75 Nitrate Nitrite as N mngg NA NA 0.63U NA
TP475 Nitrite as N m 8700 220000 0.23U NA
TS Niaie s N — e~ e T W
TP-475 Sulfate mg/Kg NA NA 36U NA
P45 mg/Kg 150 89000 1.3U 32
TP-475 lron mg/Kg 53000 » 380 NA
TP475 Lead mg/Kg 400 1400 0.62J 36
TP475 Magnesium mg/Kg NA NA 130 NA
[TP475 Potassium m NA NA 38J NA
TP475 Selenium mﬁ 440 11000 .20 NA
TP-475 Sodium m NA NA 2100 NA
TP475 Zinc m&% 26000 530000 14U 120
TP475 Caicium mg/Kg NA NA 200000 NA
P47 cum_
TP-475 4.4-DDE mg/L NA NA 00025 | 00032
375 33007 mg/L NA NA 00025 | 00042
TP-475 Heptachior — |mgl NA NA 00025 | 00025
TP-475 Chiordane (technical) __ |mg/L NA NA 0.025 | 0.0032
TP475 pH SU NA NA 8.84 NA
TP475 Total Organic Carbon mg/Kg NA NA 15000 NA
TP-475 Percant Moisture % 15 NA
TP-475-D Chioride mg/K NA NA 250 NA
TP-475-D Nitrate Nitrite as N mg/Kg NA NA 0.63U NA
TP475-0 Nitrite as N mg/Kg 8700 220000 0.23U NA
TP-475-D Nitrate as N mg/Kg 140000 " 0.63U NA
TP475-0 Suifate mg/Kg NA NA 38J NA
TP-475-D Copper m 150 89000 1.3U 32
475.0 fron ma/Kg 53000 " 360 NA
[TP475-D Lead mg/Kg 400 1400 0.82J 36
TP-475-D Magnesium mg/Kg NA NA 140 NA
TP-475.D Potassium mg/Kg NA NA 40J NA
[TP475-D Selenium ma/Kg 440 11000 1.10 NA
-475-D Sodium mg/Kg NA NA 2500 NA
TP-475-D Zinc mg/Kg 26000 630000 1.4U 120
TP-475-D Calcium _ mg/K 26000 | 630000 | 230000 | NA
[TP475-D 4.4-DDE mg/L NA NA 0.0025 | 0.0032
TP475-D 44-DDT mg/L NA NA 0.0025 | 0.0042
TP475.D Heptachior mg/L NA NA 0.0025 | 0.0025 |
TP-475-D Chlordane (technical) __ |mg/L NA NA 0.025 | 0.0032
TP-475-D pH SU NA NA 8.02 NA
TP-475-D Total Organic Carbon mg/Kg NA NA 12000 NA
TP-475-D Percent Moisture % NA NA 13 NA
TP-476 Chioride ma/Kg NA NA 260 NA
:TP-476 Nitrate Nitrite as N mg/Kg NA NA 0.64U NA
TP-476 Nitrite as N m 8700 220000 0.23U NA
TP476 Nitrate as N m% 140000 " 0.64U NA




C-44 RESERVOIR/STA PROJECT

Table 9.3 (Continued)
Soil Aggregate Parameters
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

62-777 Table 2 Soil SQAG*
Reporting Commerical

Client Sample ID Analyte Unit Residential | Industrial Result TEC
TP-476 Sulfate /K NA NA 130 NA
TPa76 Copper muig‘b?s 150 88000 1.20 32
TP-476 Iron mg%g 53000 * 510 NA
TPa7e Tead mg/Kg 300 7400 D.50J %
TP-476 Magnesium mg/Kg NA NA 200 NA
TP-476 Potassium mg%(g NA NA 58J NA
TP-476 Selenium mg/Kg NA NA 710 NA
TP-476 Sodium mg/Kg 440 11000 1800 NA
TP476 Zinc mg/Kg 26000 | 630000 1.3U 120
[TP476 Calcium mg/Kg NA NA 180000 NA
TP-476 4.4-D0E mg/L NA NA 0.0025 | 0.0032
TP-476 44-00T mg/L NA NA 0.0025 | 0.0042
TP-476 Heptachior mg/L NA NA 0.0025 0.0025
TP-476 Chlordane (technical)  |mg/L NA NA 0.025 0.0032
TP-476 H SU NA NA 8.72 NA
TP-476 $otal Organic Carbon____|mg/Kg NA NA 19000 NA
IS .
TP-476 Percent Moisture % NA NA 13 NA
TP477 Chionde mg/Kg NA NA 290 NA
TPa77 Nitrate Nitrite as N mg/Kg NA NA 0.710 NA
TP-477 Nitrite as N mg;lfri 8700 220000 0.26U NA
TP-477 itrate as N ma/Kg 140000 i 0.710 NA
TP-477 Sulfate mg/Kg NA NA 38U NA
[TP477 Calcium mg/Kg NA NA 330000 32
TP477 Copper mg/Kg 150 89000 14U NA
TP477 iron mg/Kg 53000 . 2100 36
TP477 Lead mg/Kg 400 1400 12 NA
lcowre T 3
TP477 Magnesium mg/Kg NA NA 220 NA
TP477 Potassium mg/Kg NA NA 79) NA
TPa77 Selenium mg/Kg 340 11000 1.20 NA
TPA77 Sodium ma/Kg NA NA 3800 120
TP-477 Zinc mg/Ka 26000 | 630000 1.50 NA
[TPa77 4.4-DDE mg/L NA NA 0.0025_| 0.0032
TP-477 44007 mg/L NA NA 0.0025 0.0042
TP-477 Heptachlor NA NA 0.0025 | 0.0025
TP-477 Chlordane (technical) :%. NA NA 0.025 0.0032
TPa77 $H _ ) SU NA NA 8.54 NA
TP477 Total Organic Carbon___|mg/Kg NA NA 2 NA
TP477 Percent Moisture % NA NA 23 NA
TPa78 Chioride mg/Kg NA NA 300 NA
[TPa7e Nitrate Nitrite as N mg/Kg NA NA 0.680 NA
TP-476 Nitrite as N mg/Kg 8700 220000 0.25U NA
TP478 Nitrate as N mg/Kg 140000 w 0.68U NA
TP-478 Sulfate mg/Kg NA NA 110J NA
[TP-478 Calcoum mg/Kg NA NA 200000 32
TP-478 Copper K 150 89000 14U NA
TPaTE = e O 0%




C-44 RESERVOIR/STA PROJECT

Table 9.3 (Continued)

Soil Aggregate Parameters
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

62-777 Table 2 Soil SQAG"
Reporting Commerical
Client Sample 1D Analyte Unit Residential | Industrial | Result TEC
TP-478 Lead ma/Kg 400 1400 0.72) NA
TP478 Magnesium mg/Kg NA NA 130 NA
TP-478 Potassium mg/Kg NA NA 52J NA
TP378 Selenium mg/Kg 340 11000 i6 NA
|TP478 Sodium |mg/Kg NA NA 2100 120
TP478 Zine [mg/Kg 26000 630000 150 NA
TP378 44-DDE |mg/t NA NA 0.0025 | 0.0032
[TP478 44-DDT |mg/L NA NA 0.0025 | 0.0042
TP478 Heptachior [mg/L NA NA 0.0025 | 0.0025 |
TP-478 Chlordane (technical)  |mg/L NA NA 0.025 | 0.0032
TPA78 pH SU NA NA 820 NA
476 Total ic Carbon mg/Kg NA NA 26000 NA
478 Percent Moisture % NA NA 19 NA
TP-479 Chionde mg/Kg NA NA 320 NA
[TP478 Nitrate Nitrite as N | NA NA 0.66 NA
TP479 Nitrite as N Ima/Kg 8700 220000 0.24U NA
|TP-479 Nitrate as N |mg/Kg 140000 - 0.66U NA
479 ate [mg/Kg NA NA 150U NA
TP-479 Calcium erEg NA NA 130000 32
TP479 Copper mg/Kg 150 89000 1.3U NA
TP479 fron K 53000 : 620 36
TEaTe Lead % 1 I T -
[TP479 Magnesium ma/Kg NA NA 250 NA
TP-479 Potassium mg/Kg NA NA _ 68J NA
[TPa78 um |mg/Kg_ 440 11000 1.3 NA
TP-479 Sodium |mg/K: NA NA 1300 120
TP478 Zinc mg/Kg 26000 630000 1.50 NA
TP-479 4,4-DDE |mglL NA NA 0.0025 | 0.0032
TP479 4.4-DDT |maiL NA NA 0.0025 | 0.0042
[TP478 Heptachior [mg/L NA NA 0.0025 | 0.0025
TP-479 Chiordane (technical) _ [mg/L NA NA 0.025 | 0.0032
TPa7e pH SU NA NA .16 NA
TP-479 Total Organic Carbon | NA NA 13000 NA
TP-479 Percent Moistura % NA NA 18 NA
[TP480 Chioride |mg/Kg NA NA 330 NA
TP-480 Nitrate Nitrite as N |mg/Kg NA NA 0.67U NA
TP-480 Nitrite as N |mg/Kg 8700 220000 0.24U NA
TP-480 Nitrate as N Img/Kg 140000 = 0.67U NA
TP-480 Sulfate mg/Kg NA NA 49) NA
TP-480 Calcium mg/Kg NA NA 14000 32
TP-480 Copper mg/Kg 150 89000 1.3U NA
[TP-480 Iron |mg/Kg 53000 . 630 36
TP-480 Lead |mg/Kg 400 1400 1.1J NA
TP-480 Magnesium Img/Kg NA NA 140 NA
[TP-480 Potassium |mg/Kg NA NA 48) NA
TP-480 Selenium |mg/Kg 440 11000 1.2U NA
TP-480 Sodium Img/Kg NA NA 150J 120




C-44 RESERVOIR/STA PROJECT

GEOTECHNICAL DATA REPORT

Table 9.3 (Continued)
Soil Aggregate Parameters
Geotechnical Data Report

62-777 Table 2 Soil SQAG"
Reporting Commerical
Client Sample ID| Analyte Unit Residential | Industrial Result TEC
TP-480 Zinc mg/Kg 26000 630000 14U NA
TP-480 44°DDE mg/L NA NA 0.0025 | 0.0032
TP-480 4.4-DDT mg/L NA NA 0.0025 | 0.0042
TP-480 Heptachlor mo/L NA NA 0.0025 | 0.0025
TP-480 Chlordane (technical) gﬂ. NA NA 0,025 | 0.0032
TP-480 pH NA NA 757 NA
'_T__FLJQO Total Organic Carbon mg/Kg NA NA 420U NA
TP-480 Percent Moisture % 18 NA
TP-481 Chioride m%g NA NA 380 NA
[TP4%1 Nitrate Nitrite as N mg/Kg NA NA 0.69U NA
TP-481 Nitrite as N mg/Kg 8700 220000 0.25U NA
TP-481 Nitrate as N ma/Kg 140000 i 0.69U NA
[TP-4E] Sulfate ma/Kg NA NA 84J NA
TP-481 Calcium mg/Kg NA NA 130000 32
TP-481 Copper mg/Kg 150 89000 1.4U NA
TP-481 Iron 53000 : 2100 38
481 Lead :% 400 1400 1.3 NA
TP-481 Magnesium mg/Kg NA NA 410 NA
TP-481 Potassium ma/Kg NA NA 120 NA
TP-481 Selenium mg/Kg 440 11000 1.8) NA
TP-481 Sodium ma/Kg NA NA 1300 120
[TP481 Zinc___ mg/Kg 26000 | 630000 | 150 NA
TP-481 4.4-DDE mg/L NA NA 0.0025 | 0.0032
481 34-007 mg/L NA NA 00025 | 0.0042 |
[TP481 Heptachior mg/L NA NA 0.0025 | 0.0025
TP-481 Chlordane (technical) __|mg/L NA NA 0.025 | 0.0032
TP-481 pH SU NA NA 8.22 NA
TP421 Total Organic Carbon ma/Kg NA NA 5000 NA
TP-481 Percent Moisture % 20 NA
TP-482 Chioride mg/Kg NA NA 240 NA
TP-482 Nitrate Nitrite as N mg/Kg NA NA 0.64V NA
[TP-482 Nitrite as N mg/Kg 8700 220000 | 0.23U NA
TP-482 Nitrate as N mg/Kg 140000 - 0.64U NA
TP-482 Sulfate mg/Kg NA NA 120 NA
TP-482 Calcium mg/Kg NA NA 180000 32
TP-482 Copper mg/Kg 150 89000 1.3V NA
TP-482 ron mg/Kg 53000 8 290 38
TP-482 Lead ma/Kg 400 1400 0.867J NA
TP-482 Magnesium mg/Kg NA NA 190 NA
TP-482 Potassium mg/Kg NA NA 37J NA
[TP-482 Selenium mg/Kg 440 11000 1.10 NA
TP-482 Sodium K NA NA 2000 120
[TP482 anc___ :ﬁ 26000 630000 1.4U0 NA
[TP-482 4.4-DDE mg/L NA NA 0.0025 | 0.0032
TP-482 4,4-DDT mg/L NA NA 0.0025 | 0.0042
TP482 Heptachlor mg/L NA NA 0.0025 | 0.0025
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Table 9.3 (Continued)
Soil Aggregate Parameters
Geotechnical Data Report

GEOTECHNICAL DATA REPORT

__82-777 Table 2 Soil _ _SQAG"
Reporting Commerical
| Chient Sample 1D Analyte Unit Residential | Industrial Resuit TEC
TP-452 Chlordane (technical) m&/L NA NA 0.025 | 0.0032
[TP-482 pH S NA NA 8.84 NA
TP-482 Total Organic Carbon mg'Kg NA NA 18000 NA
-482 Percent Moisture % 15 NA
TP-483 Chioride mg/Kg NA NA 260 NA
TP-483 Nitrate Nitrite as N mg/Kg NA NA 0.710 NA
TP-483 Nitrite as N mg/Kg 8700 220000 0.26U NA
TP-483 Nitrate as N mg/Kg 140000 e 0.71U NA
TP-483 Sulfate K NA NA 120 NA
TP-453 Calcium :%_Rg NA NA 170000 32
TP-483 Copper g 150 89000 14U NA
[TP-383 Tron % 53000 . 360 36
TP-483 Lead mg/Kg 400 1400 0.69J NA
TP-483 Magnesium mg/K NA NA 140 NA
[TP83 Potassium e NA NA W WA
TP-483 Selenium 440 11000 1.3) NA
TP-483 Sodium % NA NA 1900 120
[TP483 Zinc mg/Kg 26000 | 630000 15J NA
TP-483 4 4-DOE mg/L NA NA 0.0025_| 0.0032 |
TP-483 4.4-DDT mg/L NA NA 0.0025 | 0.0042
TP-483 Heptachlor mg/L NA NA 00025 | 0.0025 |
TP-483 Chiordane (technical) __ |mg/L NA NA 0.025 | 0.0032
TP-483 H SU NA NA 884 NA
TP453 otal Organic Carbon mgKg NA NA 33000 NA
TP-483 Percent Moisture % NA NA 22 NA
TP-484A Chionde mg/Kg NA NA 290 NA
TP-484A Nitrate Nitrite as N mg/Kg NA NA 0.67U NA
TP-484A Nitrite as N mg/Kg 8700 220000 26 NA
TP-434A Nitrate as N rrq,sg 140000 = 0.67U NA
TP-484A Sulfate mg/Kg NA NA 190 NA
TP-484A Caicium K NA NA 1100 32
TPA83A Copper :ﬁ 150 53000 130 NA
TP-484A Iron mg/Kg 53000 : 740 36
TP-a84A Lead mg/Kg 400 1400 23 NA
TP-484A Magnesium mg/Kg NA NA 120J NA
TP-424A Potassium K NA NA 58J NA
[TP-48aA Selenium mg/kg 440 11000 24J NA
TP-484A Sodium mg/Kg NA NA 98 120
TP-484A Zinc___ ma/Kg 26000 630000 14U NA
[TP-484A 4.4-DDE malL NA NA 00025 | 0.0032
TP-484A 4.4-001 mg/L NA NA 0.0025_| 00042
TP-484A Heptachior —_|mgl NA NA 0.0025_| 0.0025
TP-484A Chiordane (technical) __ |mg/L NA NA 0.025 | 0.003
TP-484A pH suU NA NA 7.79 NA
TP-484A Total Organic Carbon mg/Kg NA NA 610 NA
TP-354A Percent Moisture % NA& NA 18 NA




C-44 RESERVOIR/STA PROJECT

GEOTECHNICAL DATA REPORT

Table 9.3 (Continued)

Soil Aggregate Parameters
Geotechnical Data Report

62-777 Table 2 Soil SQAG"
Reporting Commerical

Client Sample ID Analyte Unit Residential | Industrial | Resuit TEC
TPA85A Chioride mg/Kg NA NA 320 NA
[TP485A Nitrate Nitrite as N m NA NA 0.60U NA
TE3EEA fiite s N e B0 | o000 | 080 | A
TP-485A Nitrate as N m%’ég 140000 o 0.68U NA

385A Sulfale mg/Kg NA NA 3300 NA
TP4E3A Calcium mg/Kg NA NA 170000 32
[TP-a85A Copper mg/Kg 150 89000 13 NA
TP-485A fron ma/Kg 53000 : 700 %
TP-485A Lead mg/Kg 400 1400 0.95) NA
1P-485A Magnesium mg/Kg NA NA 300 NA
TP-485A Potassium mg/Kg NA NA 68J NA
TP-485A Selenium ma/Kg 440 11000 16 NA
TP-485A Sodium mg/Kg NA NA 1800 120
TP-485A Zinc 26000 | 630000 15U NA
TP-385A 4.4-DDE :%g NA NA 0.0025 | 0.0032 |
TP-485A 4.4-DDT mg/L NA NA 0.0025_| 0.0042
TP-485A Heptachior mg/L NA NA 0.0025_| 0.0025
[TP-485A Chlordane (technical) __|mg/L NA NA 0.025 | 0.0032
TP-485A pH SU NA NA 8.31 NA
TP-485A Total Organic Carbon mg/Kg NA NA 27000 NA
TP-485A Percent Moisture % NA NA 22 NA
TP-486 Chioride mg/Kg NA NA 290 NA
|TP-486 Nitrate Nitrite as N mg/Kg NA NA 0.67U NA
TP-486 Nitrite as N mg/Kg 8700 220000 | 0.26U0 NA
TP-480 Nitrate as N mg/Kg 140000 = 0.67U NA
TP-486 Sulfate mg/Kg NA NA 38U NA
TP-486 Calcium ma/Kg NA NA 160000 32
|TP-488 Copper mg/Kg 150 89000 130 NA
TP-486 Iron mg/Kg 53000 : 450 36
TP-486 Lead mg/Kg 300 1400 0.91J NA
TP-486 Magnesium mg/Kg NA NA 210 NA
TP-486 Potassium mg/Kg NA NA 52J NA
TP-486 Selenium 440 11000 1.20 NA
[TP-3%6 Sodium % NA NA 1600 120
TP-486 Zinc K 26000 830000 14 NA
TP-486 4.4-DDE 'J',h’ NA NA 0.0025 | 0.0032 |
TP-486 43-DDT mg/L NA NA 0.0025_| 0.0042
TP-486 Heptachior NA NA 0.0025 | 0.0025
TP-456 Chlordane (technical) ;ﬁ NA NA 0.025 | 0.
TP-486 SuU NA NA 8.66 NA
TP-486 Total Organic Carbon ma/Kg NA NA 25000 NA
TP-486 Percent Moisture % NA NA 18 NA
TP-387 Chionde mg/Kg NA NA 310 NA
TP-487 Nitrate Nitrite as N K NA NA 0.74 NA
TP-a87 Nitrite as N :ﬁ B700__| 220000 | 027 NA
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Client Sampie 1D Analyte Unit Residential | Industrial Resuit TEC
[TP387 Nitrate as N mg/Kg 140000 - 0.74 NA
TP-487 Suifate mg/Kg NA NA 48 NA
TP-487 Calcium K NA NA 230000 32
=i Coii e I
TP-487 Iron mg%g 53000 . 360 36
TP-487 Lead ma/Kg 400 1400 0.82 NA
487 Magnesium |mg/Kg NA NA 130 NA
[TP487 Potassium mg/Kg NA NA 60 NA
TP487 Selenium mg/Kg 440 11000 13 NA
TP-487 Sodium m%g NA NA 2600 120
TP-a87 Zinc mg/Kg 26000 530000 16 NA
TP-287 4.4-DDE |mg/L NA NA 0.0025 | 0.0032
TP-487 44-DDT mg/L NA NA 0.0025_|_0.0042 |
TP-487 Heptachlor mg/L NA NA 0.0025 | 0.0025
TP-487 Chlordane (technical) gg/l. NA NA 0.025 0.0032
TP-487 H U NA NA 855 NA
[TP-487 Total Organic GCarbon [mg/Kg NA NA 21000 NA
TP-487 Percent Morsture o NA NA 25 NA
|TP-488 Chioride mg/Kg NA NA 280 NA
TP-488 Nitrate Nitrite as N mg/Kg NA NA 0.67U NA
TP-488 Nitrite as N mg/Kg 8700 220000 0.24U NA
TP-488 Nitrate as N ma/K 140000 " 0.670 NA
TP-488 Sulfate mg/Kg NA NA 130 NA
TP-488 Calclum mg/Kg NA NA 140000 32
TP-488 Copper mg/Kg 150 88000 1.3V NA
[TP-428 ron ma/Kg 53000 : 540 36
TP-488 Lead [mg/Kg 400 1400 0.91J NA
[TP-488 Magnesium |mg/Kg NA NA 190 NA
TP-488 Potassium mg/Kg NA NA 58J NA
TP-488 Selenium ma/Kg 440 11000 1.2U NA
TP-488 Sodium mg/Kg NA NA 1500 120
TP-488 Zinc |mg/Kg 26000 630000 1.4U NA
TP-388 4.3-DOE [mglC NA NA 0.0025 | 0.0032 |
TP-488 4.4-DDT [mg/L NA NA 0.0025 | 0.0042
TP-388 Heptachior |mgl NA NA . 4
TP-488 Chlordane (technical) na/l. NA NA 0.025 0.0032
[TP-388 pH 5 NA NA 850 NA
TP-488 Total Organic Garbon [mg/Kg NA NA 17000 NA
TP-488 Percent Moisture % NA NA 18 NA
[TP-488 Chioride |ma/Kg NA NA 380 NA
TP-459 Nitrate Nitrite as N [mg/Kg- NA NA 0.650 NA
[TP-a88 Nitrite as N |ma/Kg 8700 220000 1J NA
TP-488 Nitrate as N |mg/Kg 140000 - 0.65U NA
TP-488 Sulfate |mg/Kg NA NA 140 NA
TP-489 Calcium |mg/Kg NA NA 73000 32
TP-489 Copper |mg/Kg 150 89000 1.3U NA
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| Client Sample ID Analyte Unit Residential | Industrial Result TEC
TP-480 Iron ma/Kg 53000 * 2100 36
TP-488 Lead ma/Kg 400 1400 13 NA
TP-489 nesium mg/Kg NA NA 230 NA
___-489 Potassium mg/Kg NA NA 98J NA
TP-489 Selenium ma/Kg 440 11000 1.2J NA
350 Sodium ma/Kg NA NA 720 120
[TP-453 Zinc___ mg/Kg 26000 | 630000 74U NA
TP-489 4,4-DDE ma/L NA NA 0.0025 | 0.0032
TP-480 44-DDT mg/L NA NA 00025 | 0.0042 |
TP-389 Heptachior mg/L NA NA 0.0025_| 00025
TP-489 Chlordane (technical) __|mg/L NA NA 0.025 | 0.0032
TP-388 pH SU NA NA 7.95 NA
TP-459 Total Organic Carbon [mg/Kg NA NA 13000 NA
TP-489 Percent Moisture % NA NA 16 NA
TP-290 Chioride mg/Kg NA NA 28 NA
TP-430 Nitrate Nitrite as N mg/Kg NA NA 0.63U NA
TP-490 Nitrite as N [mg/Kg 8700 220000 0.29) NA
TP-490 Nitrate as N ma/Kg 140000 " 0.63U NA
[TP-450 Sulfate [mg/Kg NA NA 35U NA
TP-490 Calcium mg/Kg NA NA 93000 32
TP-490 Copper mg/Kg 150 86000 1.3U0 NA
TP-490 iron |mgiKg 53000 - 610 36
TP-490 Lead K 400 1400 0.8J NA
TP-490 nesium % NA NA 250 NA
[TP-380 otassium mg/K NA NA 45) NA
TP-490 Selenlum m 440 11000 1.10 NA
[TP-a90 Sodium malk NA NA 820 120
TP-330 Zinc___ maKa 26000 530000 1.4U NA
TP-490 4.4-DDE mg/L NA NA 00025 | 00032
TP-490 44-DDT ma/L NA NA 00025 | 0.0042
TP-490 Heptachlor ma/L NA NA 00025 | 0.0025 |
TP-490 Chlordane (technical) __ |mg/L NA NA 0.025 | 0.0032
TP-490 - =) NA NA 807 NA
TP-490 Total anic Carbon mg/Kg NA NA 12000 NA
_T_P-AOO Percent Moisture % NA NA 12 NA
TP-490 Percent Soiids % NA NA 88 NA
[TP-481 Chionde mg/Kg NA NA 270 NA
TP-491 Nitrate Nitrite as N mg/Kg NA NA 0.66U NA
TP-491 Nitrite as N ma/Kg 8700 220000 0.24U NA
TP201 Nitrate as N rrgg%(j 130000 - 0.66U NA
TP401 Sulfate mg/Kg NA NA 36U NA
TP-491 Calcium mg/Kg NA NA 56000 32
TP-491 Copper mg/Kg 150 89000 1.3V NA
TP-491 Iron mg/Kg 53000 . 1500 36
TP-491 Lead ma/Kg 400 1400 1.7 NA
TP491 Magnesium mg/Kg NA NA 610 NA
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Client Sample 1D Analyte Unit Residential | Industrial Result TEC
TP-491 Potassium mg/Kg NA NA 230 NA
TP-491 Selenium mg/Kg 440 11000 i3 NA
[TP-4a91 Sodium mg/Kg NA NA 380 120
TP-401 Zinc___ ma/Kg 26000 | 630000 1.90 NA
TP-491 4.4-DDE mg/L NA NA 0.0025_| 0.0032
TP-491 44-D0T mg/L NA NA 0.0025 | 0.0042
TP-491 Heptachior ma/L NA NA 00025 | 00025
TP-491 Chlordane (technical) mag/L NA NA 0.025 0.0032
TP-401 pH SU NA NA 8.6/ NA
TP-491 Total Organic Carbon ma/Kg NA NA 1800 NA

-491 Percent Moisture % NA NA 17 NA
TP-492 Chionde mg/Kg NA NA 430 NA
TP-492 Nitrate Nitrite as N mg/Kg NA NA 0.67U NA
TP-492 Nitrite as N 8700 220000 | 0.24U NA
P02 Nirste 3N L I A Y.V L
TP-392 Sulfate mg/Kg NA NA 290 NA
[TP-482 Calcium mg/Kg NA NA 24000 32
TP-492 Copper ma/Kg 150 89000 1.4U NA
TP-492 ron mg/Kg 53000 o 2500 36
[TP-292 Lead mg/Kg 400 1400 1.7 NA
TP-492 Magnesium mg/Kg NA NA 440 NA
|TP-492 Potassium mg/Kg NA NA 230 NA
TP-492 Selenium 440 11000 1.20 NA
TP-492 Sodium NA NA 200 120
[TP-452 Zinc mg/Kg 26000 | 630000 2.3) NA
TP492 44-DDE mglL NA NA 0.0025 | 0.0032
[TP482 4.4-007 mgt NA NA 0.0025 | 0.0042
TP-432 eptachior mg/ NA NA 0.0025_| 00025
TP-492 Chlordane (technical) __|mg/L NA NA 0.025 | 0.0032
TP-492 pH Su NA NA 8.21 NA
[P 492 Total Organic Carbon mg/Kg NA NA 540 NA
TP-492 Percent Moisture % NA NA 18 NA
TP-494 Chionde mg/Kg NA NA 35 NA
TP-494 Nitrate Nitrite as N mg/Kg NA NA 0.85U NA
TP-494 Nitrite as N 8700 220000 0.4) NA
TP-404 Nitrate as N ::% 140000 > 0.650 NA
TP-494 Sulfate mg/Kg NA NA 36U NA
| e y
TP-494 Calcium mg/Kg NA NA 250000 32
lP-494 Copper may/Kg 150 89000 1.2V NA
TP-494 ron mg/Kg 53000 : 450 36
TP-404 Lead mg/Kg 400 1300 0.71J NA
[TP494 Magnesium mg/Kg NA NA 200 NA
TP-494 Potassium mg/Kg NA NA 74) NA
[TP-494 Selenium mg/Kg 440 11000 1.1V NA
TP-494 Sodium ma/Kg NA NA 2600 120
TP-304 Zinc mg/Kg 26000 | 630000 1.30 NA
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Client Sample ID ____Analyte Unit Residential | Industrial | Result TEC
TP-494 4.4-DDE mg/L NA NA 0.0025 | 0.0032
TP-454 44-007 mg/L NA NA 00025 | 0.0042
[TP-494 Heptachior L NA NA 00025 | 00025
TP-494 Chlordane (technical) :}L NA NA 0.025 | 0.0032
TP-494 pH SU NA NA 861 NA
TP-494 Total Organic Carbon mg/Kg NA NA 26000 NA
TP-494 Percent Moisture % NA NA i5 NA
[TP-494D Chioride mg/Kg NA NA 38 NA
TP-494D Nitrate Nitrite as N mg/Kg NA NA 0.650 NA
TP-494D Nitrite as N mg/Kg 8700 220000 04J NA
494D Nitrate as N mg/Kg 140000 - 0.650 NA
TP-494D Sulfate mg/Kg NA NA 33U NA
TP-494D Calcium mg/Kg NA NA 190000 32
TP-494D Copper mg/Kg 150 89000 1.3U NA
TP-494D Iron mg/%g 53000 y 530 36
TP Lead mg/Kg 400 1400 0.80) NA
TP-394D mg/Kg NA NA 320 NA
[[P-4840 Potassium mg/Kg NA NA 83J NA
TP-494D Selenium ma/Kg 440 11000 1.2) NA
|TP-494D Sodium mg/Kg NA NA 1900 120
TP-494D Zine mg/Kg 26000 530000 1.4U NA
TP-4040 4.4-DDE mgiL NA NA 0.0025 | 0.0032
TP-494D 34-DDT mg/L NA NA 0.0025 | 0.0042
TP-494D Heptachior mglL NA NA 0.0025 | 0.0025
éhiordane (technical) mS/L NA NA 0.025 | 0.0032
[TP-494D S NA NA 8.60 NA
TP-484D gotal Organic Carbon ma/Kg NA NA 38000 NA
== = :
TP-494D Percent Moisture % NA NA 15 NA
TP-495 Chionide mg/Kg NA NA 24 NA
-4 Nitrate Nitnte as N mg/Kg NA NA 0.82 NA
495 Nitrite as N mg/Kg 8700 | 220000 0.230 NA
[TP-a95 Nitrate as N 140000 o 0.62U NA
TP-405 Sulfate % NA NA 350 NA
TP-495 Calcium mg/Kg NA NA 180000 32
TP-495 Copper mg/Kg 150 89000 1.2V NA
TP-495 Iron 53000 - 560 36
405 Lead ::% 400 1400 0.88J NA
r‘[_P-dQS Magneg:um mg/Kg NA NA 420 NA
TP-495 Potassium mg/Kg NA NA 71J NA
TP-495 Selenium mg/Kg 440 11000 1.1V NA
TP-495 Sodium mg/Kg NA NA 1600 120
TP-495 Zinc___ mg/Kg 26000 630000 1.30 NA
TP-495 44-DDE mg/L NA NA 0.0025 | 0.0032
TP-495 44-D07 mg/L NA NA 0.0025 | 0.0042
TP-495 Heptachior mg/L NA NA 0.0025 | 0.0025
TP-495 Chlordane (technical) gg/l. NA NA 0.025 | 0.0032
TP-4295 pH U NA NA 8.05 NA
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Client Sample ID Analyte Unit Residential | Industrial | Result TEC
495 [Total ic Carbon ___|mg/Kg NA NA 34000 NA
TP-495 Percent Moisture % NA NA i3 NA
TP-457 Chionde mg/Kg NA NA 280 NA
TP-497 Nitrate Nitrite as N mg/Kg NA NA 0.88J NA
TP-497 Nitrite as N 8700 220000 0.24U NA
TP-407 Nitrate as N :% 140000 - 0.69J % NA
TP-487 Sulfate mg/Kg NA NA 150 NA
TP497 Copper mg/Kg NA NA 1.3V 32
TP-497 Iron ma/Kg 150 89000 1500 NA
437 Cead mag/Kg 53000 cn 29 36
TP-497 nesium mg/Kg 400 1400 520 NA
TP-497 otassium mg/Kg NA NA 210 NA
|TP-497 Selenium ma/Kg NA NA 1.1U NA
TP-407 Sodium ma/Kg 440 11000 830 NA
TP497 Zinc mg/Kg NA NA 4] 120
TP-297 Calcium_ mg/Kg 26000 | 630000 | 2300 NA
TP397 4.4-DDE mg/L NA NA 0.0025_| 0.0032 |
TP-497 4.4-DDT mg/L NA NA 0.0025 | 0.0042
4 Heptachior ma/L NA NA 0.0025 | 0.0025 |
TP-497 Chlordane (technical) mg/L NA NA 0.025 0.0032
TP-497 SU NA NA 8.32 NA
TP-497 Total Organic Carbon mg/Kg NA NA 420V NA
TP-497 Percent Moisture % NA NA 17 NA
|TP-498 Chionide mg/Kg NA NA 34 NA
[TP-458 Nitrate Nitrite as N mg/Kg NA NA 0.7U NA
TP-498 Nitrite as N 8700 220000 0.25U NA
358 Nitrate as N % 140000 - 07U NA
TP-4%8 Sulfate mg/Kg NA NA 40U NA
TP-498 Calcium mg/Kg NA NA 130000 32
TP-408 Copper mg/Kg 150 89000 14U NA
TP-498 Iron mg/Kg 53000 = 360 3%
498 Lead mg/Kg 400 1400 0.66U NA
TP-498 nesium mg/Kg NA NA 120 NA
TP-398 otassium mg/Kg NA NA ard NA
TP-498 Selenium 440 11000 24J) NA
TP-408 Sodium ﬁ% NA NA 1300 120
TP-498 Zinc___ mg/Kg 26000 | 630000 | 150 NA
TP-498 4.4-DDE mg/L NA NA 0.0025 | 0.0032
[TP-458 44-D0T mg/L NA NA 0.0025_ | 0.0042
TP-498 Heptachior m NA NA 0.0025 0.0025
TP-498 Chlordane (technical) NA NA 0.025 | 0.0032
TP-498 H SU NA NA 8.77 NA
[TP-458 Total Organic Carbon ma/Kg NA NA 11000 NA
TP-498 Percent Moisture % NA NA 22 NA
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Client Sample ID Analyte Unit Residential | Industrial | Result TEC
TP-499 Chloride mg/Kg NA NA 250 NA
TP-499 Nitrate Nitrite as N mg/Kg NA NA 0.66U NA
TP-499 Nitrite as N mg/Kg 8700 220000 0.24U NA
TP-499 Nitrate as N mg/Kg 140000 = 0.66U NA
TP-499 Sulfate mg/Kg NA NA 120 NA
TP-499 Copper mg/Kg NA NA 1.3U 32
TP-499 Iron mg/Kg 150 89000 510 NA
TP-499 Lead mg/Kg 53000 - 1.1 36
TP-499 Magnesium mg/K 400 1400 340 NA
TP-499 Potassium mg/Kg NA NA 110J NA
TP-499 Selenium mg/Kg NA NA 1.2V NA
TP-499 Sodium mg/Kg 440 11000 2500 NA
TP-499 Zinc mg/Kg NA NA 1.4U 120
TP-499 Calcium mg/Kg 26000 630000 240000 NA
TP-499 44-DDE mg/L NA NA 0.0025 | 0.0032
TP-499 44'-DDT mg/L NA NA 0.0025 | 0.0042
TP-499 Heptachlor mg/L NA NA 0.0025 | 0.0025
TP-499 Chlordane (technical) NA NA 0.025 0.0032
TP-499 pH SU NA NA 8.8 NA
TP-499 Total Organic Carbon mg/Kg NA NA 26000 NA
TP-499 Percent Moisture % NA NA 18 NA

Source: AMEC Report, 2013

Notes: mg/kg — milligrams per kilogram
su — standard unit
J- result is less than the RL but greater than or equal to the MDL and the concentration is an approximate
value.
U — indicates the analyte was analyzed but not detected
*Sediment Quality Assessment Guideline
**Contaminant is not a health concern for this exposure scenario
Bold and italicized — exceeds SQAG TEC



Siy 0% T el o 3 “zi
s gt i 4y o |
(1" SEl Tl SEl T z
0se ST T304 ST Zi i o L
= T I £ on 4 -
082 1E £S04 SEI L0l |
Sl o CTAY! 1! I F .
W% o Vel " F8ii i =
08¢ o e " gLl z .
0% o i 0" i i woi or
82 ou 317 i L)) 14 "3
X gil oM 1 514 i
995 6t e 6t LFal) 4 w2zl
9% 6t im (11 L) |
Gir on o1t ] g 111 he
06r o S04 v £9l i 0l LR
oz o gou P4} Zau 4 “s
v ggi §011 Zi 2ol i
(L0 081 L £ i F4 w2l
&2 g9 90! £9l Zil |
€2 g5l 0l gsi 80l z
062 gsi %01 gl 980! i 0 o
o 44 (g 1]} Vi 501 F4
€ Zu cu&!o. Vi Y90l | s
(1sd] PBUSRS oNsSaXdWOo)  JUBjuO) CINSIoR Aysuaq o)
3OHNOS H3LVM Lid 1S31

10day eieq [e21uy291099
Buisa] 921n0S J91eM) JO Alewiwing
¥'6 9lqel

1¥M0d3y viva IVIOINHO31039 103rodd V1S/dIOAd3S3TY vi7-O



ooF 39 7100 39 e 3 =
08e an Y204 ar It 1
SE g 590 ¥ gy 2 N
08¢ 53 5901 gl Fiil ; %0l 8oy
4274 LAl L 1] v il -
042 Al 5501 v il \ o
Yl Zh 32il ZH 3B z M
062 Zi S2i i S8 ) w2
569 o'hl Iz " g z
%5 o g 4 S ) =0l ‘v
I il Zi | 2 6%l A .
08e il Vi i 83511 ) -8
005 5 o ] CFIY 3 .
e 5 Il g¥ S \ w2
0 ¥l giil ¥l g z
0z ¥ Zi v eIl | %04 8o
052 s ook Sl ZSi P4 %8
562 o5t £601 51 Zsi) \
£33 ] 850} ]! i F3
S6E [9 £504 19 il ) w2
552 &9 0'S04 59 ohl 2
052 591 %} g9l 0l | ot o
084 g9 1'E0) VL §101 z =
= 551 gai co&qs_ T 5701 i
(1sd) QibUSNS awssaidWo)  jusjuo) BInjSIoN Aysusg uauo)
I 8 u B8 8
pauyuooun Aeq-, adwes 1s8) adwegise;  amsopy wnwgdy  FO) ANSUSQ N idwes juewo) Wawe)  Wid IS8
JOHNOS H3LVM T13M 3LIS

10day eieq [e21uy291099
Buisa] 921n0S J91eM) JO Alewiwing
(panunuod) v'6 alqeL

1l¥0d3y viva IvOINHO310390 103rodd V1S/dIOAd3S3TY vi7-O



paljdde sem 10108}
uoI11294109 ou ‘onel p/y GT:T arewixoidde ue BuipjaiAybiay “ur G yum pjow 103204d 11jds Jaewrelp “ui i prepuels Buisn papjow sajdwres 1581 Y1Bualls aAlssaldwo) 910N

€107 ‘Hodey D3NV :92In0S

o 41! gou 92 su z w2l
Sov sl 7601 14 sH }
" Al g501 o il (4 .
o g7l L1 (1] i } %0l o
S/ m L2 1) g 011 2z
Siz m £'501 gl 8011 | %8
e il gEi Zo £oi z %21
ou il St Zol 6 i ol
5 41 gz g gl 4
L] (]! [m (1) C1T | ol ‘or
SiE il g0 i (WA F
w2 il g0l il b " 8
083 )4 -4l rd) el 4 %2t
S04 4] o U rd) Zan |
9 s sin g1 i 4
o oS 12 Si i i i o
(.74 (51 0 'S s 4 “
(44 151 o0i 154 9514 }
o 29l 0 9 on 4 “zi
Sig 29l 601 Z9 1Ol }
Siz Vi L1 () 60} 4
02 vl 260} Ve 60} ' L o
by T Lo cu 80! 4 “8
(T T T T s - - :
DNSS! USUO) ainisiopy eQg uswo)
auluoou adwes ydwes a0 Wowndc (jod) Ay 159
pau feg-2 1581 1901 ; AwsuaQ xepy adwes UBU0Y Wawe) id s8]l
JOHNOS H3LYM O18Nd NMOLNVIONI

10day eieq [e21uy291099
Buisa] 921n0S J91eM) JO Alewiwing
(panunuod) v'6 alqeL

1l¥0d3y viva IvOINHO310390 103rodd V1S/dIOAd3S3TY vi7-O



43 b gt Lemind £ 2, ver | ewe | eom e rai 906 50t
—_— z f _ = ose el R L20L ral T %TL
o —.c..""huosm?lzo UM K g ol - Ta0t
3 (D) Sacy Ry pi | ven oez rol v 1501
z : : -
asz vl 196 #1900 st 1k %01
81 WeIU0D SINEOH T ) A
80 (%) SBUBLD SLmo, XB hckd _ 59 _ Teoi ;
X o= R srz ral e 050t
TEP-dL-rPOMI-TIdD 3d 1591
Mn ..M.Snﬂ....-.::!!..ﬂ%-ﬂ% vel _ roe _ 2ol aor el 06 solL
50 e : koswupecs . ser vl r'se &0l rol ET %z1
L Mg oo res | ess | con - -
 Uiedg acr vl e 801
TR SIS T 105 105 . :
e O it Lomnrad ] [ weor sot LtL 0'se La0L
- g
TEN Fay) LS a0l TEl el w0l
o TUOIUOD SINISION BN _ ; 3
080 {96).aBusy3 swnio ke oo | vw | ow oss L5l Tre #'40t
¢ ubwiDeds | Usipeds
L8P-dL-PPONMI-TIGD ¥d 1591
ww B e i T | sse | vz oes zu 1’58 FhkL
.- uf netw.ﬂw - sie Tl 168 il il e w2
oo (%) sEueys A KXo T _ res _ oLk - -
i A e aig Tl ors il
b4 it bty s | ose | ven o5t 11 are T80l
T u§ TR | u:o—.“omﬂm T oz si4 955 Dok P VoLl %01
90 Ry ou.u.mo Swnion, e R oy o 7% zoi
0BPdL-vPOHI-TIHD Ud 159
4 b it e L vsi | 1se | eent set rsi 1’96 6501
- z c!.kmmazllﬂ 4 :.é - 9.8 =9 998 z&oi sl el ~zh
oz %) &.umu Suinie, X res | HMWMW | e pre= e prwe e
§ UowiDect ]
T TR SZSTIDWSS 108 T x : z 5 %
- O o P e svi | ese | eenl oz vl a'ce ca0t
_— n%l’w.aﬂ_ﬂgnﬂs ] uﬂﬁm ow oz vl ros €80i wrl gels %0l
o't s dpcaion) [T 08z erl are 900
SLrd Ll +rO8IZTIdO id 198
54 B e ot v | oves | suo ast e 256 Lot
— uﬂﬁkf’% = _ n..l.”wﬂm _ o o6t v 998 Lok Erl LT wzi
gk Pt -u.t:omm —h- TUewBeds art Lt Lss &0t
3 e evi | zes [ e o5z el ves w90
- z gliw@ruﬂ%ﬂ.ﬂ: o «dwdw v 0z &l s'e6 2306 osh siLt %01
£Lt 6! ebmu auimion xevy e S o o Frs z a0t
QLy-dL++OMI-ZTIdD id 1581
TR 0RO euT TRTRUOS e
prédy , Iy {isd) wibuens i (%) eurmopy GUad)
Gugsey enlo .aou UPRUIXEY 42 5 &..me L] jwos | SHWON | (wnummyyjon | Areueg Lig Wogdo- . Aestied wavh RIS
Sumioy Buipiont wewed
soidwes Bujlag s Buinom d ¢} whuons d Aeq- s Bupseys Joy0id

110day e1eq |B2IUYI81099)
Bunsa] ubisaq@ X1 1UsWLD-]10S JO Arewwnsg
g'6 9lqeL
180d3d viva IvaINHI31l039 103r0dd V1S/d10Ad3s3Y v-0




43 b gt Lemind £ 2, ver | ewe | eom e rai 906 50t
—_— z f _ = ose el R L20L ral T %TL
o —.c..""huosm?lzo UM K g ol - Ta0t
3 (D) Sacy Ry pi | ven oez rol v 1501
z : : -
asz vl 196 #1900 st 1k %01
81 WeIU0D SINEOH T ) A
80 (%) SBUBLD SLmo, XB hckd _ 59 _ Teoi ;
X o= R srz ral e 050t
TEP-dL-rPOMI-TIdD 3d 1591
Mn ..M.Snﬂ....-.::!!..ﬂ%-ﬂ% vel _ roe _ 2ol aor el 06 solL
50 e : koswupecs . ser vl r'se &0l rol ET %z1
L Mg oo res | ess | con - -
 Uiedg acr vl e 801
TR SIS T 105 105 . :
e O it Lomnrad ] [ weor sot LtL 0'se La0L
- g
TEN Fay) LS a0l TEl el w0l
o TUOIUOD SINISION BN _ ; 3
080 {96).aBusy3 swnio ke oo | vw | ow oss L5l Tre #'40t
¢ ubwiDeds | Usipeds
L8P-dL-PPONMI-TIGD ¥d 1591
ww B e i T | sse | vz oes zu 1’58 FhkL
.- uf netw.ﬂw - sie Tl 168 il il e w2
oo (%) sEueys A KXo T _ res _ oLk - -
i A e aig Tl ors il
b4 it bty s | ose | ven o5t 11 are T80l
T u§ TR | u:o—.“omﬂm T oz si4 955 Dok P VoLl %01
90 Ry ou.u.mo Swnion, e R oy o 7% zoi
0BPdL-vPOHI-TIHD Ud 159
4 b it e L vsi | 1se | eent set rsi 1’96 6501
- z c!.kmmazllﬂ 4 :.é - 9.8 =9 998 z&oi sl el ~zh
oz %) &.umu Suinie, X res | HMWMW | e pre= e prwe e
§ UowiDect ]
T TR SZSTIDWSS 108 T x : z 5 %
- O o P e svi | ese | eenl oz vl a'ce ca0t
_— n%l’w.aﬂ_ﬂgnﬂs ] uﬂﬁm ow oz vl ros €80i wrl gels %0l
o't s dpcaion) [T 08z erl are 900
SLrd Ll +rO8IZTIdO id 198
54 B e ot v | oves | suo ast e 256 Lot
— uﬂﬁkf’% = _ n..l.”wﬂm _ o o6t v 998 Lok Erl LT wzi
gk Pt -u.t:omm —h- TUewBeds art Lt Lss &0t
3 e evi | zes [ e o5z el ves w90
- z gliw@ruﬂ%ﬂ.ﬂ: o «dwdw v 0z &l s'e6 2306 osh siLt %01
£Lt 6! ebmu auimion xevy e S o o Frs z a0t
QLy-dL++OMI-ZTIdD id 1581
TR 0RO euT TRTRUOS e
prédy , Iy {isd) wibuens i (%) eurmopy GUad)
Gugsey enlo .aou UPRUIXEY 42 5 &..me L] jwos | SHWON | (wnummyyjon | Areueg Lig Wogdo- . Aestied wavh RIS
Sumioy Buipiont wewed
soidwes Bujlag s Buinom d ¢} whuons d Aeq- s Bupseys Joy0id

110day e1eq |B2IUYI81099)
Bunsa] ubisaq@ X1 1UsWLD-]10S JO Arewwnsg
(penunuo)) 5’6 8jgeL
180d3d viva IvaINHI31l039 103r0dd V1S/d10Ad3s3Y v-0




RETSS) 155
5 b, ol st et | ese | eou 0%a v ol 5o6 S0t
7T TR e ] < o.oa_ 5 [ won 99 o 956 011 Sl Lait %l
bl —‘:*o-_enu.ew_u W 1 UsaB0ds 599 vy vos €0k
o D) s pobasy 1o am | 1% | oen o1g 901 %6 z 601
]! S TR | % o 005 o vl z5 0601 v ariL %01
2o L) SO0 THORA W OIS oer avi £58 z 601
SEYr-dIPPOHESLAD 1 359
3 e = 4 .
v D o s o 65 | os0l 25 Tl 556 5001
et e e . - avs £l 9% 5201 zn et %zl
izo {94 OBUE BUINIOA XEW em | wss | o6 : :
| Ussoads T UeEieas % ori B Se0L
4 100 9007 RSO BOE v zs6 | zsol o7 vri 56 7401
R e |
55t TN TR - : sor vl 6 @201 s sEh w0i
¥ 0 .c‘n._:u.omo!!sn-!!.g ey e | .%.ﬂm“ﬂ [ esa ST vl o56 ze0l
¢ T
o TR W0 | Juwiws 105
a (0) s30] Jumued) pos el 96 6 601
137 e e £el 555 5601 St 330 %z
e e oy ce ™ w0l
T Juee) oS -
MM -N'rg_g._-:ltionom €€l 896 a0l
i e ——— £El oss 280l vel rei %01
== S T £el 556 £ o0l
5T WUSUISS ¥o8 .
e 1B) 5507 wawwe? pos et &% 060!
51 e ol eI £el %6 980} gl e %zl
R rﬁ%ﬁ Al el 956 a0t
TR 5557 Jusiues §o5 A
Nnmn 1) S50 Wawe?) pos LT 956 6201
TF £ IO BIISIOR AT LT 0% £l L) fTiL %01
e ) el T Lz 656 80l
YEV L PPOMIT LD U 3531
e : .
b B o e om | ves | zzu 059 ovl 956 Lz
T e | = zm..uaam 3 o 515 orl ar 91l Th o %z
ok oA i ) 319 or ar Qi
44 T e e e | c6 | sen azy vl 95 zoil
TS0 ~§gﬂﬂﬂ — _ < %6 = _ —— v vrl 56 4601 v €35 w0l
wo -.&ggéi T oz vl 56 L601
EBId L PPOUIT) 4D Id 1531
(%) wwiuo Uad) \ue: (%) o) (pd)
Busa) wphs sy |wunenjo % | Amusg g | | Ul Etuns w ey jo 5| Asueg A Sy A SR
Buipion oduies Supow dumeg Woeicsady
wopduwivs Buhag | Bunem (smduiws ©) pbuens sammsaidno feg - 1 Bunsny 1012084

110day e1eq |BIUYI81099)
Bunsa] ubisaq@ X1 1UsWLD-]10S JO Arewwnsg
(penunuo)) 5’6 8jgeL
180d3d viva IvaINHI31l039 103r0dd V1S/d10Ad3s3Y v-0



To TR ST e 155
3 ol Lot zis | v | ww 229 Tl L9 znit
Wi i T v'56 o5l vt §0z1 w71
i —.mﬂm.o PN T 156 G
50 TR ST 0SS Fo5 = =
ol 18) w50 wewes) pos TH Ll ATl
TFT z TOSERES G FOWy Thl 556 LEL) €©n 161 %01
v 0 (%) SBueyD Mo xew -
| usieds Tl L56 oril
TR 0T juwie 305 =
MM »#.uuuo..!ltoo‘m s 196 TL01
T m.ﬁ.ﬁdﬂﬂﬂ:ﬂa SEl 156 zi01 6E1 oz %<l
S90 (%) Siuey) JEmop, xegy :
| wowoods s€l 056 vao)
% EOT USWET §O5 : ” x
L01 (B) 5907 IWala?) poss 691 056 5901
531 L o e 691 z6 w501 a5t i 01
e Ay Ao Ao 91 756 501
| IR0 TS
Npm_ ..nggsm fad] 8956 L
T ~.ﬁmﬁ_§m§ T 856 il za 06iL %z}
s s zz 156 GEL
u..w ._y.gfltooxw 2 656 GZh
— T - 121 656 62l za L %04
o Py~ orr Ldpmizabing "2 056 il
W] ) P05 p
nn- apyuggxm 611 L9 Lri
=TT ~§ﬂﬂ:ﬂm &1l 556 €l VT 9 %T)
e —.ﬁg . 61 rse ZEN
T VO TS
= 1 007 wowes 205 €zt | ose | 1w s8Y £Zi c56 vzil
- e cion 5o [ czi zs6 €1l € s w0l
e P 05% €2 z96 [
TSSO 2 2
M ..#,«.aaﬂ.ﬂ!taozm vl 0596 0Ll
57 Pﬁuﬂﬂqﬂi Ll 156 ey e Lol %zl
520 ....c&.l:u:!.gl! Iz 5% P
Te TR) S0 ) o5 - = = =
o5 (D) 68017 Mo PO 58 W6 _ oDl oor (=7} v 5601
1318 N?ﬂg peesy _ H Tee _ o=y o £€sl rss 9601 ssi Eril %01
o (%) Sbiuey) Swnop xep :
| uswnods } Uswineds Sor €Sl LAY 5601
FEP AL PPOMITLLD I 16531
[T Gad] \aboang | (5 HRi0g =) canvon
Bunsa) opAD IO wrauney jo % | Avsuag Ag ji:uw TSI w0 % | Ansusg Asg 3:&5.-!&0 i..ﬂunax-! Wo0n
Bugton ojduies Supow ovduxcs swied
sopdwes Buikag | Bunam (sapduies () ybuans snssaiduior) Keq - Bunse) so4301d

110day e1eq |B9IUYI81099)
Bunsa] ubisaq@ X1 1UsWLD-]10S JO Arewwnsg
(penunuo)) 5’6 8jgeL
180d3d viva IvaINHI31l039 103r0dd V1S/d10Ad3s3Y v-0



£T0Z ‘Woday DIV :921n0S

60

rh (0) €801 5062 PO i _ ¥56 _ s ov9 il 96 a9l
X4} n? o, _ ~‘~8::m _ v os il S el L viel wzl
e p.:!r.!E e T GBGISe0S 009 L) 656 vail
TRT W07 jumiwy) $o5 . .
”N_ 10) 060 Wiéioss go ris _ zse _ ¥sLL asy vl V56 s
T n%ﬁﬂﬂﬁﬂ 1 ucnamau-ﬂ 1 oy vil 166 091 L zez %01
™o {94) ebueyn) SwWnoA xowy v i £54 :
| uetooss T Cownedy 597 vil %6 091t
L6 d L YPOUITIdD g 1531
MM “%g_tgs_u-om_u orl _ I'se _ € S5 ol 8'ss vt
Twweoadg T Deieds ) = )
OO0 B S6% ovi are <ol o €911 “zZ
Tnn._ ?c&i:u..!.o)-ﬂ‘! 8oL
¢ sunsede o1 ov 556 P
= ﬂ%ﬂ!!ou.s S oss | wse | vem see 051 056 5801
TUowads 7 vawseds ; '
99¢ 09l 1G5 9801 e TPt %01
234 ) SR ES SO Ty osi | w®ss | wem
ks —..N_Eo..mm it T GRS 06 051 8's6 vEoL
SEYdLPPONITIdD U4 59
um -.%os,._ileoo..: _.:u-.u.w &2 _ e _ rEil o5t (3] 0% ol
ETA - TOSE07S REERy N < g (4] &6T4 £s6 gsil x4 £ wll
il (9} AP WA M sz [ ww | swn
| Bawoeds T UGiSo8E s19 6z 9r ar
%] w201 Jusuos 5
M«. (6) uaﬂ.ﬁ!acu“ 32 _ 156 _ szil ser 621 s ERat
T n?ﬂﬁ R sar 621 s P &2t £al %01
hie ..N_.Ew . = _ L 35 _ e a9 6T I 6l
L i
oV dL rrOMITIdD I 153
[CARE T ad} (A=) idy
Bunsay oo Ssmoyy w0 % | Aneq A || 50 SRS | Cmeon fwnwsen o 5| Arsisg sq e Lt S
. s st et wowon
sepchums Burkag /s Bumeay (smdweg £) yibuang eusssxduson Ang - 4 Bumweny rogaouy

1¥0d3d vivad vadINH3I31039

110day e1eq |B9IUYI81099)
Bunsa] ubisaq@ X1 1UsWLD-]10S JO Arewwnsg

(panunuo)) G'6 8|qeL

103r0dd V1 S/dI0NY3STY $7-0O



	Table of Contents
	Figures
	Tables

	Date Here: December 23, 2014


