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Section 1

Conclusions and Recommendations

1.1 Introduction

Following the December 22, 2008 dike failure at the Tennessee Valley Authority’s Kingston,
Tennessee coal combustion waste (CCW) ash pond dredging cell that resulted in a spill of over 1
billion gallons of coal ash slurry, covering more than 300 acres that impacted residences and
infrastructure, the United States Environmental Protection Agency (USEPA) is embarking on an
initiative to prevent the catastrophic failure from occurring at other facilities located at electrical
utilities in an effort to protect lives and property from the consequences of a dam failure or the
improper release of impounded slurry.

This assessment of the stability and functionality of the Gainesville Regional Utilities (GRU) Deerhaven
Plant CCW impoundments is based on a review of limited available documents, site assessments
conducted by CDM Smith on August 28 and 29, 2012, and technical information provided by GRU
subsequent to the site visit. In summary, GRU Deerhaven Plant ash impoundment embankments are
rated as poor for continued safe and reliable operation, because static and seismic engineering studies
following the best professional engineering practice to support acceptable safety factors have not
been presented. However, a fair classification and acceptable performance is expected with minor
remedial actions and providing that analyses documenting structural stability under all required
loading conditions are conducted.

It is critical to note that the condition of the embankment(s) depends on numerous and constantly
changing internal and external conditions, and is evolutionary in nature. It would be incorrect to
assume that the present condition of the embankments will continue to represent the condition of the
embankments at some point in the future. Only through continued care and inspection can there be a
chance that unsafe conditions will be detected.

1.2 Purpose and Scope

CDM Smith was contracted by the USEPA to perform site assessments of selected surface
impoundments. As part of this contract, CDM Smith conducted site assessments of the following CCW
impoundments at the Deerhaven Plant: Ash Cell #1, Ash Cell #2, Pump Back Cell #1, and Pump Back
Cell #2. These impoundments, referred to as the Process Water Ponds, are located northwest of the
generation plant. The purpose of this report is to provide the results of the assessments and
evaluations of the conditions and potential for waste release from the CCW impoundments. One
additional impoundment, the Coal Stockpile Runoff Collection Pond was observed during CDM Smith’s
site assessment. The Coal Stockpile Runoff Collection Pond is not used to store/process CCW and
therefore does not fall within EPA’s assessment scope criteria.

Site visits were conducted by CDM Smith representatives on August 28 and 29, 2012 to collect
relevant information, inventory the CCW impoundments, and perform visual assessments of the CCW
impoundments.
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Section 1 e Conclusions and Recommendations

1.3 Conclusions and Recommendations
1.3.1 Conclusions

The following conclusions are based on our visual observations during site assessments on August 28
and 29, 2012 and a review of the limited documentation provided by GRU.

1.3.1.1 Conclusions Regarding Structural Soundness of the CCW impoundments

CCW impoundments appear to be structurally sound based on visual observations of the structural
element components (i.e. inlet structures, earth embankments, and outlet structures). No
documentation to evaluate and assess structural stability and soundness of the impoundments was
provided.

1.3.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of CCW impoundments

Supporting technical documentation was not provided regarding the hydrologic/hydraulic safety for
the CCW impoundments as recommended in Federal Emergency Management Agency (FEMA)
guidelines. FEMA guidelines address management practices and procedures but do not attempt to
establish technical standards. They do, however, provide the most complete and authoritative
statement available of the desired management practices for promoting dam safety and the welfare of
the public. The guidelines encourage strict safety standards in the practices and procedures employed
by federal agencies or required of dam owners regulated by the federal agencies. Current practice in
the design of dams is to use the Inflow Design Flood (IDF), based on a percent of the Probable
Maximum Precipitation (PMP) for a 6-hour storm event over a 10 square-mile area in the vicinity of
the site. The percent of the PMP used to calculate the IDF is based on the evaluated hazard potential of
the dam and reservoir such that the spillways and outlet works can be designed to safely
accommodate the flood flow without risking the loss of the dam or endangering downstream areas.
FEMA guidelines recommend that dams with a High Hazard rating be designed to accommodate 100%
PMP; dams with a Significant Hazard rating be designed to accommodate 50% PMP; and dams with a
Low Hazard rating be designed to accommodate a storm with an average return frequency of no less
than 100 years.

Visual examination of the impoundment earth structures did not show evidence of previous
overtopping of the embankments.

1.3.1.3 Conclusions Regarding Adequacy of Supporting Technical Documentation

Supporting data and documentation have not been provided. Liquefaction potential analyses for
embankment foundations have not been performed, and original record drawings available for the
Process Water Ponds are incomplete. Therefore, supporting documentation was not sufficient with
regard to a complete analysis of impoundment safety.

1.3.1.4 Conclusions Regarding Description of the CCW impoundments

The description of the CCW impoundments provided by a GRU representative was generally
consistent with the visual observations by CDM Smith during our site assessment. However, only four
(4) sheets of the record drawings were provided, making it difficult to assess potential discrepancies
against the intended design of the CCW impoundments. Drawings provided are included in Appendix
A-1.
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Section 1 e Conclusions and Recommendations

1.3.1.5 Conclusions Regarding Field Observations

During visual observations and site assessments, minor signs of areas of erosion, erosion rills, and
scarps were observed on the exterior and interior slopes of the embankments. No apparent unsafe
conditions or conditions in need of immediate remedial action were observed.

1.3.1.6 Conclusions Regarding Adequacy of Maintenance and Methods of Operation

Current maintenance and operation procedures appear to be adequate. There was no evidence of
previous spills and release of impounded coal ash slurry outside of the impoundments.

1.3.1.7 Conclusions Regarding Adequacy of Surveillance and Monitoring Program

The impoundments at the Deerhaven plant function as a zero-discharge facility; wastewater is treated
on-site and is reused in the plant process. Therefore, there is no National Pollutant Discharge
Elimination System (NPDES) Permit from the Florida Department of Environmental Protection (FDEP)
that requires a continuing surveillance and monitoring program. Saturated areas at the toe of slope of
the embankments were observed, indicating potential seepage may be occurring. The GRU
representative indicated several monitoring wells are installed around the site to monitor for water
levels and water quality. One monitoring well was observed southeast of the Pump Back Cell #1. At
CDM'’s request, GRU provided the 2012 and 2013 quarterly Groundwater Monitoring Reports for
thirteen on-site wells. The quarterly reports submitted provided data for a single day each quarter.
While the data provided include a groundwater elevation reading, this limited information is
insufficient for monitoring and/or evaluating potential seepage conditions.

The limited amount of data available documenting the maintenance and operation procedures for the
management unit is not sufficient to allow CDM Smith to make an evaluation of the adequacy of the
maintenance and operations for the impoundment. The lack of regular documentation for current
maintenance and methods of operation of this management unit makes these practices inadequate.

1.3.1.8 Conclusions Regarding Suitability for Continued Safe and Reliable Operation

The primary embankments do not show evidence of unsafe conditions requiring immediate remedial
efforts, although maintenance to correct deficiencies noted above is required.

1.3.2 Recommendations

Based on CDM Smith visual assessment of the Process Water Ponds and a review of documentation
provided by GRU, the following recommendations are provided.

1.3.2.1 Recommendations Regarding the Hydrologic/Hydraulic Safety

It is recommended that a qualified professional engineer assist GRU in evaluating the hydrologic and
hydraulic capacity of the CCW impoundments to withstand design storm events, without overtopping.

1.3.2.2 Recommendations Regarding the Technical Documentation for Structural Stability

A complete set of record drawings and/or as-built drawings should be developed or made readily
available for future reference. It is recommended that a qualified professional engineer assist GRU in
the evaluation of the Process Water Ponds embankment stability, including liquefaction analyses.

1.3.2.3 Recommendations Regarding Field Observations

Erosion rills and scarps were observed on the interior and exterior slopes of the Ash Cell #1 and Ash
Cell #2 embankments, primarily on the northwest embankment. These areas should be repaired with

DM
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Section 1 e Conclusions and Recommendations

compacted structural fill and regraded to match adjacent existing contours. After slope restoration, it
is recommended that the exposed surface of the interior embankment slopes be stabilized with riprap
consisting of a heterogeneous mixture of irregular-shaped rocks placed over the compacted fill and a
geotextile fabric to match existing riprap stabilization.

Animal burrows were observed on the southeast and northwest embankments exterior slopes.
Although not seen in other areas, high vegetation cover on the embankments may have hidden other
animal burrows. CDM Smith recommends documenting areas disturbed by animal activity, removing
the animals and backfilling the burrows with compacted structural fill to protect the integrity of the
embankments. Vegetation should be maintained at a height that potential animal burrows can be
readily observed.

1.3.2.4 Recommendations Regarding Surveillance and Monitoring Program

CDM Smith recommends an instrumentation monitoring program to monitor potential areas of
seepage along the southeast, southwest, and northwest embankments of Ash Cell #1 and Ash Cell #2
and Pump Back Cell #1.

1.3.2.5 Recommendations Regarding Continued Safe and Reliable Operation

Inspections should be made following periods of heavy and/or prolonged rainfall, and the occurrence
of these events should be documented. Inspection records should be retained at the facility for a
minimum of three years.

Major repairs and slope restoration should be designed by a registered professional engineer
experienced with earthen dam design.

None of the conditions observed requires immediate attention or remediation. However, the above
recommendations should be implemented during a reasonable time frame to maintain continued safe
and reliable operation of the CCW impoundments.

1.4 Participants and Acknowledgment
1.4.1 List of Participants

CDM Smith representatives William L. Fox, P.E. and Eduardo Gutiérrez-Pacheco, P.E. were
accompanied during the visual assessment by Regina Embry, Principal Engineer, representative from
GRU.

1.4.2 Acknowledgement and Signature

CDM Smith acknowledges that the Process Water Ponds referenced herein were assessed by William
L. Fox, P.E. and Eduardo Gutiérrez-Pacheco, P.E. Based on the limited documentation provided, the
Process Water Ponds are rated poor. The facility lacks static, hydrologic and seismic engineering
studies following best professional engineering practice to support safety factors under normal
loading conditions (static, hydrologic, seismic) in accordance with the applicable safety regulatory
criteria. Minor deficiencies exist that require remedial measures.
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We certify that the CCW impoundments referenced herein were assessed on August 28 and 29, 2012.
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Vice President
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Section 2

Description of the Coal Combustion Waste
Impoundments

2.1 Location and General Description

The Deerhaven Plant is located in Alachua County, Florida, northwest of the City of Gainesville. The
site is on the east side of U.S. Route 441/SR20, as shown on Figure 2-1. Critical infrastructure located
within approximately five miles downgradient of the Deerhaven Plant is shown on Figure 2-2.

Deerhaven Plant’s coal combustion waste (CCW) impoundments consist of the Process Water Ponds
(formerly known as Ash Ponds) that are divided into four hydraulically connected cells: Ash Cell #1,
Ash Cell #2, Pump Back Cell #1, and Pump Back Cell #2. Ash Cells #1 and #2 outlets discharge decant
water to Pump Back Cells #1 and #2, respectively. Decant water is pumped from Pump Back Cells #1
and #2 to the plant for reuse in plant operations. As described in Section 1, there is one additional
impoundment that is not classified as a CCW impoundment: the Coal Stockpile Runoff Collection Pond.

An aerial view of the Deerhaven Plant including the Process Water Ponds is shown on Figure 2-3. The
total perimeter of the embankments for the Process Water Ponds is approximately 1,950 feet. These
ponds have an approximate surface area of 6.7 acres. Table 2-1 provides a summary of the
approximate size and dimensions of the Process Water Ponds.

Table 2-1 — Summary of Process Water Ponds Cells Approximate Dimensions and Size
Process Water Ponds

Pump Back Pump Back
Ash Cell #1 Ash Cell #2
Cell #1 Cell #2
14 14 9 9

Embankment
Height (ft)

Typical Crest
Width (ft) 25 25 25 25

Length (ft) 730 360 500 360

Interior Slopes
H:V 3:1 3:1 3:1 3:1

Exterior
Slopes H:V 4:1 4:1 4:1 4:1

Divider embankments between the four cells of the Process Water Ponds are about 1,200 feet long.

2.1.1 Horizontal and Vertical Datum

Site survey provided by GRU to CDM Smith used the horizontal and vertical control network
established by the National Geodetic Survey (NGS). Horizontal survey data in this study reference the
North Zone of the Florida State Plane Coordinate System based on North American Datum (NAD) of
1983, 2007 adjustment. Elevations noted herein are in feet and are referenced to North American
Vertical Datum of 1988 (NAVD 88) unless otherwise noted.
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Section 2 e Description of the Coal Combustion Waste Impoundments

2.1.2 Site Geology

The Deerhaven Plant is located east of U.S. 441/SR 20 in Alachua County, Florida. Based on review of
the Alachua 7.5-Minute USGS Topographic Quadrangle Map, ground surface elevations in the area of
the CCW impoundments range from about El. 180 to El. 185. According to the Geologic Map of the
Eastern Portion of the USGS, 1:100,000 Scale Gainesville Quadrangle, Northern Florida, the Deerhaven
Plant is located in the Coosawhatchie Formation of the Hawthorn Group that consists of soils
deposited in ancient marine and fluvio-deltaic depositional environments. The Deerhaven Plant is
located in an area composed of a complex sequence of Tertiary-aged carbonate and siliclastic
sediments. The overlying surficial deposits are lithologically variable, pinching out and inter-
fingering both laterally and vertically. They consist of gray to bluish-gray sandy clay or clayey sand
with phosphate grains, and limestone to dolostone. Lenses of relatively pure quartz sands, clays, or
carbonate are uncommon. Numerous karst features are present in the area, which include springs and
sinkholes.

Boring logs available provided by GRU indicate that existing soils present within the area of the
embankments consist of loose to medium dense silty and clayey sand, underlain by soft to stiff clay
and sandy clay. Subsurface information, boring location and boring logs that were provided by GRU
are included in Appendix A.

2.2 Coal Combustion Residue Handling

The Process Water Ponds receive residual sluiced ash and waste water from the plant process before
being treated in the on-site water treatment plant for re-use in the plant process. The Process Water
Ponds are part of the zero-discharge water treatment plant, which treats water effluent from the coal-
fired unit.

2.2.1 Fly Ash

Limited amounts of fly ash are conveyed to the Process Water Ponds during annual maintenance
outage activities and transported by pipeline to Ash Cells #1 and #2.

2.2.2 Bottom Ash

Bottom ash is transported by pipeline to the Ash Cells in slurry form. The CCW impoundments are
used as settling ponds for CCW. GRU periodically dredges the CCW from the Ash Cells and disposes of
it in the on-site Ash Landfill.

2.2.3 Boiler Slag

The GRU Deerhaven plant is not a slag-production type furnace, however a small amount of Boiler Slag
is typically found in bottom ash.

2.2.4 Flue Gas Desulfurization Gypsum
The GRU plant has not produced flue gas desulfurization gypsum.

2.3 Size and Hazard Classification

According to the United States Army Corps of Engineers (USACE) Guidelines for Safety Inspection of
Dams (1979), the impoundments may be placed in the size classification per Table 2-2.

CDM
Smith 2-2
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Section 2 e Description of the Coal Combustion Waste Impoundments

Table 2-2 — USACE ER 1110-2-106 Size Classification

Impoundment
Category _
Storage (Ac-ft) Embankment Height (Ft)
Small 50 to < 1000 25 to < 40
Intermediate 1000 to < 50,000 40to <100
Large > 50,000 > 100

Based on storage capacity and embankments height, the Deerhaven Plant impoundments are
considered SMALL impoundments.

[t is not known if the Deerhaven Plant impoundments currently have a Hazard Potential Classification.
Based on the USEPA classification system as presented on Page 2 of the USEPA checklist (Appendix B)
and our review of the site and downstream areas, recommended hazard ratings have been assigned to
the impoundments as summarized in Table 2-3:

Table 2-3 - Recommended Impoundment Hazard Classification Rating

Impoundment | Recommended Hazard Rating

Failure or misoperation could result in economic
loss and environmental damage to plant

Process Water Low Hazard infrastructure, operations, and utilities.

Ponds
" Loss of human life as a result of failure is not

anticipated.

2.4 Amount and Type of Residuals Currently Contained in the
Unit(s) and Maximum Capacity

At the time of the assessments, CDM Smith did not have information on the amounts of residuals
currently stored in the units. The pool area of the Process Water Ponds is approximately 6.7 acres.
These cells receive process water from plant operations, including cooling tower blow down, plant
drains, industrial process water, and sluiced bottom ash. Limited amounts of fly ash are conveyed to
the process ponds during annual maintenance outage activities by pipeline to Ash

Cells #1 and #2. Limited amounts of fly ash are conveyed to the process ponds during annual
maintenance outage activities and transported by pipeline to Ash Cells #1 and #2.

2.5 Principal Project Structures

The primary components of the Process Water Ponds include the following:

= Asetof two, 15-inch-diameter steel inlet pipes located near the east corner of Ash Cell #1 and
near the south corner of Ash Cell #2.

= Earthen perimeter embankments composed of compacted soil.

= Two concrete outlet riser-type structures with stop logs, one at each ash cell. The outlet
structures are located near the southeast corner of Ash Cell #1 and the northeast corner of Ash
Cell #2.

= 12-inch-diameter ductile iron pipes located at each stop log structure, controlled by a 12-inch-
diameter butterfly valve. The reported elevation of the 12-inch-diameter butterfly valve is 178’
Above Mean Sea Level (AMLS).

CDM
Smith 2-3
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2.6 Critical Infrastructure within Five Miles Downgradient

Based on available topographic maps, surface drainage in the vicinity of the Deerhaven Plant does not
appear to have a preferred drainage direction, since the surrounding topography is relatively uniform.
Critical infrastructure, including schools, hospitals, waterways, roadways and bridges, and other
major facilities, identified within five miles downgradient of the Deerhaven Plant includes the
following:

Section 2 e Description of the Coal Combustion Waste Impoundments

A pump house located near the east corner of Pump Back Cell #1.

U.S. Highway 441/SR 20/25 (southwest)

William S. Talbot Elementary School
Trinity United Methodist Church
Dove World Outreach Center
Country Crossroads Baptist Church
Hague Baptist Church

Pleasant Hill Baptist Church

The Gainesville Municipal Airport is located approximately 8 miles from the Deerhaven Plant.

A breach of the impoundment embankments would most likely impact GRU property only and is not
expected to result in loss of human life.

CDM

Smith 24
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Section 3

Summary of Relevant Reports, Permits and
Incidents

3.1 Summary of Reports on the Safety of the CCW
Impoundments

At the time of CDM Smith’s on-site assessment, no safety reports on the CCW impoundments were
available.

3.2 Summary of Local, State, and Federal Environment Permits
Currently, the CCW impoundments are regulated by Florida Department of Environmental Protection

(FDEP).

The Deerhaven Plant has not been issued a permit under the National Pollutant Discharge Elimination
System (NPDES) authorizing discharge to the surrounding streams because it is a zero-discharge
facility that reuses all process water.

3.3 Summary of Spill/Release Incidents

According to plant representatives, there have been no known spills or releases related to the
impoundments.

Diith
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Section 4

Summary of History of Construction and Operation

4.1 Summary of Construction History
4.1.1 Impoundment Construction and Historical Information

The Deerhaven Plant began operation in 1972 with one oil-fired unit (Unit One). A coal-fired unit
(Unit Two) was constructed in 1981. The coal-fired generating unit can produce up to 251 megawatts
of power.

Historical information on the Process Water Ponds was not readily available in the documentation
provided by GRU. Based on our understanding and the limited available data, it appears that the
Process Water Ponds were constructed in 1981 with the addition of the coal-fired unit to the
Deerhaven Plant. The Process Water Ponds were constructed by the placement of dikes around the
perimeter to form the impoundments. The dike perimeter crest elevation of the Process Water Ponds
(Ash Cell #1 and Ash Cell#2) is about 195 feet NGVD 29.

The Deerhaven Plant’s (CCW) impoundments consist of the Process Water Ponds (formerly known as
Ash Ponds) that are divided into four hydraulically connected cells: Ash Cell #1, Ash Cell #2, Pump
Back Cell #1, and Pump Back Cell #2. Ash Cells #1 and #2 outlets discharge decant water to Pump
Back Cells #1 and #2, respectively. Water flows from ash ponds to the pump back ponds viaa 12”
butterfly valve located in the stop log structures in the ponds through a 12” ductile iron line to the
outfall in the pump back pond.

Based on the limited drawings that were provided, the interior embankment slopes of each cell were
constructed at 3 horizontal to 1 vertical (3H:1V), and exterior embankment slopes were constructed
at 4H:1V. Design drawings for the Process Water Ponds were developed by Burns & McDonnell. A
complete set of drawings was not available. Based on information provided by GRU and CDM Smith
visual observations, the Process Water Ponds perimeter embankments have a crest width of 25 feet.

Information regarding the soils that were used for the embankment construction was not available. A
cutoff slurry wall was shown on Burns & McDonald Drawing “Y82, Rev3, “Grading Sections 3”, dated
February 18, 1980 furnished by GRU. The slurry walls are shown constructed within the perimeter
embankments and keyed into the existing natural clay layer. The top of the slurry wall was shown to
be at approximately El. 184 feet NGVD 29. A compacted clay cut-off blanket was placed on the interior
slopes of the perimeter embankments and it intersects the top of the slurry wall. Details regarding the
design, materials used, and methods of constructing the slurry walls were not provided.

Drawings provided by GRU showing typical cross sections of the embankments are presented in
Appendix A-1.

4.1.2 Significant Changes/Modifications in Design since Original Construction

The GRU representative indicated that there have not been significant changes or modifications to the
design.

Diith
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Section 4 e Summary of History of Construction and Operation

4.1.3 Significant Repairs/Rehabilitation since Original Construction

No evidence of prior releases, failures or remedial work was observed on the embankments during
the CDM Smith visual assessment. There was no documentation provided that indicates any repairs or
rehabilitation has occurred since the original construction.

4.2 Summary of Operational Procedures
4.2.1 Original Operating Procedures

The Process Water Ponds at the Deerhaven Plant have historically been used as settling ponds for
plant wastes including:

= Industrial process water including sluiced bottom ash

* Limited amounts of fly ash conveyed to the process ponds during annual maintenance outage
activities

* Limited amounts of boiler slag generated with bottom ash.
=  Cooling tower blow down water
= Plantdrains

=  Plant runoff

4.2.2 Significant Changes in Operational Procedures and Original Startup

No significant changes in the operational procedures appear to have been made to the Process Water
Ponds. There was no documentation provided that indicates there have been any changes in operation
procedures since start-up.

4.2.3 Current CCW Impoundment Configuration

Current operational procedures of the Process Water Ponds are consistent with the original operating
procedures. The Process Water Ponds are currently divided into four cells as previously described
and as shown on Figure 2-3. The approximate crest elevations of the embankments and
impoundment areas are shown in Table 4-1.

During normal plant operations, most of the residual ash sedimentation occurs in Ash Cell #1. Ash
sluice water is conveyed to Ash Cell #1. Ash Cell #1 and Ash Cell #2 are hydraulically connected by a
corrugated HDPE pipe, approximately 12 inches in diameter. The outlet structures for Ash Cells #1
and #2 consist of concrete drop structures with stop logs. Ash Cells #1 and #2 outlets discharge
decant water to Pump Back Cells #1 and #2, respectively. Decant water is pumped from Pump Back
Cells #1 and #2 to the plant for reuse in plant operations.

Table 4-1 — Approximate Embankment Crest Elevations and Pond Surface Areas

Approximate Embankment

b Crest Elevation (Feet) Sﬁr:fzr:exxrr]:;e(::rr::)
Ash Cell #1 195 2.75
Ash Cell #2 195 2.75
Pump Back Cell #1 188 0.6
Pump Back Cell #2 188 0.6
CDM 42

Smith
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Section 4 e Summary of History of Construction and Operation

Water flows from the Ash Ponds to the Pump Back Cells through a 12-inch-diameter ductile iron pipe.
Flow is controlled with 12-inch-diameter butterfly valves located in the stop log structures. The
reported elevation of the 12-inch-diameter butterfly valve is 178" AMLS.

4.2.4 Other Notable Events since Original Startup

No additional information was provided to CDM Smith regarding other notable events that have
impacted operations and /or regular maintenance and inspection of the Process Water Ponds.

w



Section 5
Field Observations

5.1 Project Overview and Significant Findings (Visual

Observations)

CDM Smith performed visual assessments of the CCW impoundments at the GRU Deerhaven Plant. The
CCW impoundments assessed included the Process Water Ponds. The Process Water Ponds are
comprised of Ash Cell #1, Ash Cell #2, Pump Back Cell #1, and Pump Back Cell #2. The assessments
were completed following the general procedures and considerations contained in the Federal
Emergency Management Agency (FEMA) Federal Guidelines for Dam Safety (April 2004). These
guidelines apply to management practices for dam safety of all Federal agencies responsible for
planning, design, construction, operation, or regulation of dams and have been used throughout EPA’s
CCW Dam Assessment as a consistent and conservative approach to dam safety. A Coal Combustion
Dam Inspection Checklist and Coal Combustion Waste (CCW) Impoundment Inspection Form,
developed by the USEPA, were completed for the impoundments. Copies of the completed forms are
included in Appendix B. The locations of photographs that were taken during our field assessments
are shown on Figures 5-1A and 5-1B, and these photographs are included in Appendix C. The
locations of the photographs were logged using a handheld GPS device, and the coordinates are also
listed in Appendix C.

CDM Smith visited the plant on August 28 and 29, 2012, to conduct visual assessments of the CCW
impoundments. The weather was generally cloudy with daytime high temperatures up to 80 degrees
Fahrenheit. The daily precipitation for one week and total precipitation for one month immediately
prior to our site visit are shown in Table 5-1. These data were recorded at the St. Johns River Water
Management District, Station 00260033, at the Alachua County Fairgrounds in Gainesville, Florida,
which is approximately 8.25 miles southeast of the Deerhaven Plant.

Table 5-1 — Approximate Precipitation Prior to Site Visit
Dates of Site Visit — August 28 and 29, 2012

Precipitation

Date
(inches)

Monday August 27 0.82
Sunday August 26 0.22
Saturday August 25 0.00
Friday August 24 0.01
Thursday August 23 0.03
Wednesday August 22 0.00
Tuesday August 21 1.65
Total Month Pr‘:::.'rgtl.'oS tSizt;e'\;i;ifz()July 28 to 10.91

Note: Precipitation data from www.webapub.sjrwmd.com. Station Location: Alachua County Fairgrounds (00260033) at Gainesville,
Florida. Lat. 29.682856; Lon.-82.284769; EL. 158 feet
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Section 5 e Field Observations

5.2 Process Water Ponds

At the time of the assessment, Ash Cell #1 and Ash Cell #2 contained residual ash and water with
approximately 1 foot and 4 feet of freeboard, respectively. It was indicated by plant personnel that Ash
Cell #1 had been dredged once or twice to remove accumulated ash. It is not currently known if the
other cell had been dredged. It was not readily visible if Pump Back Cell #1 and Pump Back Cell #2
contain residual ash. Each of these cells had approximately 3 feet of freeboard.

5.2.1 Crest

The crest of the perimeter embankments and divider embankments appeared to be in fair condition
(Photographs 13-15, 22-25 and 38). Signs of previously repaired scarps and erosion areas were
observed at the crest of the northwest embankment of the Ash Cell #2. The crests were typically 25
feet wide. The crest of the embankments has paved surfaces with exposure to limited vehicle traffic
during normal operations. In general, no major cracks or evidence of settlement were observed on the
crests of any of the embankments. Minor depressions and areas of erosion were observed near Ash
Cell #2 on the northwest embankment (Photographs 26 and 27).

A concrete u-shaped channel structure and metal grates located on the northeast side of the divider
embankment between Ash Cell #1 and Ash Cell #2 protect the inlet pipes that extend from the plant
(Photographs 41 and 42). A small cave-in of the pavement behind Ash Cell #2 inlet pipe concrete
structure (Photographs 34 and 35) was observed. A pump house and pump system is located near the
east corner of the southeast embankment of Pump Back Cell #1 (Photographs 8 and 9). Inlet pipes are
located at the divider embankment between Ash Cells #1 and #2 (Photographs 40 and 43).

5.2.2 Interior Slopes

The interior slopes of the cells appear to be in fair condition with riprap armoring (Photographs 38,
42,46 and 47) and sparse vegetative cover. The interior slopes appeared to have a slope of
approximately 3H: 1V. Discontinuities and eroded areas (Photographs 28, 29, and 31) were observed
along the interior slopes of the northwest embankment at Ash Cell #2.

5.2.3 Exterior Slopes

The exterior slopes appear to be in satisfactory condition. The exterior slopes of the embankments are
approximately 4H:1V. They have a grass cover that was approximately 6 to 8 inches high at the time of
the visual assessment (Photographs 1, 3, 7, 76, 77, and 79). At some areas on the northwest
embankment, the grass cover was somewhat higher (Photographs 83, 84 and 86). Some saturated
areas were observed along the toe of the slope of the southwest embankment (Photograph 2 and 78)
and the northwest embankment (Photographs 82 and 85). A runoff swale is located at the toe of slope
of the southeast embankment of Pump Back Cells #1 and #2 (Photographs 3, 10 and 11). It was
difficult to determine if these wet areas were caused by seepage or the relatively heavy rainfall prior
to our assessments as described in Section 5.1. Based on the embankment height, embankment
geometry and surface water elevation, these areas could potentially be due to seepage. Based on
review of drawings the perimeter embankments were constructed with a cutoff slurry wall, keyed into
the existing natural clay layer (as discussed in Section 4). It is noted however that the top of slurry
wall was shown to be at elevation 184 and the observed water level in Ash Cell #1 was about elevation
194 during the condition assessment.
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Section 5 e Field Observations

Minor erosion rills were observed on the exterior slope of the southeast embankment of Pump Back
Cell #1 (Photographs 5 and 6). An animal burrow was observed on the northwest embankment of Ash
Cell #1 (Photograph 80).

5.2.4 Outlet Structures

The outlet structures for the Ash Cells #1 and #2 consist of concrete drop structures with stop logs
(Photographs 30, 32 and 33). We understand that these cells are hydraulically connected to Pump
Back Cells #1 and #2 and the decant water is pumped back to the plant for reuse. Other details about
the outlet structures are not known. The Process Water Ponds are part of a zero-discharge facility;
therefore, there is not a general outlet/discharge structure.

5.3 Additional Unit Observations

An additional unit, the Coal Stockpile Runoff Collection Pond, was identified during our visual
assessments at the plant. The GRU representative indicated this unit was not part of the CCW
impoundments and is not used to store CCW.

Another unit observed was the Ash Dry Stack Landfill Area that receives and stores the ash that
results from the plant operation. Reportedly, the landfill receives boiler ash, bottom ash, and fly ash.

5.3.1 Coal Stockpile Runoff Collection Pond

The Coal Stockpile Runoff Collection Pond receives all runoff collected in a swale located north of the
coal stockpile and from ditches that extend along the east, south and west sides of the coal stockpile
(Photographs 50, 53 and 55). The crest of the perimeter embankments appears to be in fair condition,
and they are grass covered with some tire ruts (Photographs 49, 56, 57, 63 and 64).

The interior slopes are riprap armored and appear to have 3H:1V slopes (Photograph 51 and 52). A
pump station is located near the southwest corner of the impoundment (Photograph 58).

Exterior slopes appear to be approximately 4H:1V and are covered with grass that is about 6 to 12
inches high. No signs of depressions, cracks, bulging or discontinuities were observed. Animal
burrows were not observed along the embankments.

Two, 24-inch-diameter corrugated metal outlet pipes (Photographs 59, 61 and 62) are located on the
west embankment. Water was not flowing from these outlet pipes at the time of our visual assessment
and they appeared to be blocked.

Surrounding areas to the west and southwest of the Coal Stockpile Runoff Collection Pond had
relatively low and standing water (Photograph 66).

5.3.2 Ash Dry Stack Landfill Area

The Ash Dry Stack Landfill Area, located west of the Process Water Ponds, receives the ash produced
by the Deerhaven Plant operations. At the time of the assessment the Ash Dry Stack Landfill Area was
undergoing improvements. Based on visual observations, the landfill area appears to be in fair
condition. The south embankment of the landfill appears to have a 4H:1V slope (Photograph 72). Small
ash stockpiles were observed within the landfill area (Photographs 73 to 74).
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Section 6

Hydrologic/Hydraulic Safety

6.1 Impoundment Hydraulic Analysis

The State of Florida does not currently have requirements related to the hydrologic or hydraulic
design of CCW impoundments. FEMA standards require impoundments to have the capacity to store
some percentage of the Probable Maximum Precipitation (PMP) for a 6-hour storm event over a 10-
square-mile area in the vicinity of the site. Low hazard structures are required to store precipitation of
a 100-year storm event. The 100-year storm event in the vicinity of the site over a 6 -hour period is
approximately 8.6 inches. The drainage area contributing to the impoundments at this site appears to
be limited to the storage area within the impoundments. Preliminary evaluations by CDM Smith
indicate that there is enough storage capacity and freeboard in the impoundments at the current
operating pools to safely store a 100-year storm event without being overtopped. CDM Smith did not
observe emergency overflow spillways at the impoundments.

6.2 Adequacy of Supporting Technical Documentation

Hydrologic and hydraulic documentation and/or PMP analyses were not provided by GRU for CDM
Smith to review.

6.3 Assessment of Hydrologic/Hydraulic Safety

Hydrologic and hydraulic safety of the management units appears to be fair based on the following:

= Reportedly, overtopping of the embankments has never occurred. During our visual
observations and site assessments, no signs of plugged, collapsed or blocked pipes, or other
detrimental hydrologic/hydraulic conditions were observed at the Process Water Ponds.

= No signs of recent cracks, major scarps, and erosion were observed on the perimeter
embankments, or the divider embankments. Signs of previously repaired scarps and erosion
areas were observed at the crest of the northwest embankment of the Ash Cell #2.

= Atleast 1 foot of freeboard at Ash Cell #1, 4 feet at Ash Cell #2, and 3 feet at the Pump Back
Cells were observed at the time of the assessments.

Hydrologic/hydraulic documentation or PMP analyses were not provided therefore the Process Water
Ponds are rated as poor. EPA requirements state that “if a facility has not conducted hydrologic, static
and seismic engineering studies following best professional engineering practice to support factors of
safety, the facility must be rated poor”.

DM
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Section 7

Structural Stability

7.1 Supporting Technical Documentation

The Gainesville Regional Utilities did not provide CDM Smith with slope stability analyses or technical
documentation to support the embankments’ structural stability. Following the issuance for comment
of the draft report to GRU by EPA, EPA allowed 8 weeks for GRU to provide slope stability analyses or
technical documentation to support the embankments’ structural stability. EPA feels that quantitative
slope analyses are essential in determining the condition of an above-ground CCW surface
impoundment. EPA was not provided with this documentation.

7.1.1 Stability Analyses and Load Cases Analyzed

Currently the State of Florida does not have regulations regarding CCW impoundments. Procedures
established by the United States Army Corps of Engineers (USACE), the United States Bureau of
Reclamation, the Federal Energy Regulatory Commission, and the Natural Resources Conservation
Service are generally accepted engineering practice. Minimum required factors of safety outlined by
the USACE in EM 1110-2-1902, Table 3-1 and seismic factors of safety by FEMA Federal Guidelines for
Dam Safety, Earthquake Analyses and Design of Dams (pgs. 31, 32 and 38, May 2005) are provided in
Table 7-1.

Table 7-1 - Minimum Safety Factors

Minimum Required

Lege 2R ‘ Factor of Safety
Steady-State Condition at Normal Pool or Maximum Storage Pool Elevation 15
Rapid Drawdown Condition from Normal Pool Elevation 13
Maximum Surcharge Pool (Flood) Condition 14
Seismic Condition at Normal Pool Elevation 1.1
Liquefaction 13

Notes: Above safety factors are based on requirements established by the USACE. Required safety factors have not been
established by the State of Florida for CCW impoundments.

7.1.2 Design Parameters and Dam Materials

General soil properties and soil parameters used for the slope stability or design of the embankments
were not provided to CDM Smith for review.

7.1.3 Uplift and/or Phreatic Surface Assumptions

Since no stability analyses were provided, uplift and/or phreatic surface assumptions were not
available.

7.1.4 Factors of Safety and Base Stresses

Factors of safety and base stresses were not available for review.
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Section 7 e Structural Stability

7.1.5 Liquefaction Potential

Documentation provided by GRU did not include evaluation of liquefaction potential.

7.1.6 Critical Geological Conditions

Based on the U. S. Geological Survey Map, Sinkhole Type, Development, and Distribution in Florida,
1985, prepared in cooperation with the Florida Department of Environmental Regulation, Bureau of
Water Resources Management and the Florida Department of Natural Resources, Bureau of Geology,
there are four generalized areas of different types of sinkhole occurrence in Florida. The Deerhaven
Plant is located near the boundary of two of these types of sinkholes. Area I has a bare or thinly
covered limestone formation. Sinkholes in these areas are few, generally shallow and broad, and
develop gradually. In these areas solution sinkholes dominate. Area III has a cover over the limestone
that is generally between 30 to 200 feet thick and it consists mainly of cohesive clayey sediments of
low permeability. Sinkholes are most numerous; they vary in size, and can develop abruptly. Cover
collapse sinkholes are predominant in the area.

Based on the 2008 USGS National Seismic Hazard Map, a Peak Ground Acceleration (PGA) of 2%
probability of exceedance in 50 years indicates that Florida is in the lowest hazard potential area for
seismic activity.

7.2 Adequacy of Supporting Technical Documentation

Structural stability and liquefaction documentation has not been provided.

7.3 Assessment of Structural Stability

Existing conditions and visual observations yield a poor rating for structural stability of Process Water
Ponds based on the following:

= Itis not known if critical studies or investigations have been performed to confirm that
potential safety deficiencies do not exist.

Stability analyses on different cross sections representing the typical embankments and liquefaction
analyses are required in order to obtain a FAIR rating for structural stability. These types of analyses
were not provided.

Because of the lack of documentation and analyses the assessed rating is poor. A poor rating is
assigned when a dam safety deficiency is recognized for loading conditions that may realistically occur
and remedial action is necessary. Also, if a facility has not conducted static and seismic engineering
studies following the best professional engineering practice to support factors of safety, the facility
must be rated as poor.
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Section 8

Adequacy of Maintenance and Methods of
Operation

8.1 Operating Procedures

As described in Section 2, the Process Water Ponds (formerly known as the Ash Ponds) are divided
into four cells: Ash Cell #1, Ash Cell #2, Pump Back Cell #1 and Pump Back Cell #2. Wastewater enters
Ash Cell #1 and #2 through 15-inch-diameter steel pipes. Decant water then flows to the Pump Back
cells and is then pumped back to the plant for reuse. GRU provided and CDM Smith reviewed a copy of
the Deerhaven Generating Station Emergency Facility Response Plan 1.1(Appendix A-2). Based on
CDM Smith’s review, the plan does not address potential emergency conditions that may arise due to
failure or misoperation of the CCW impoundments. Surface flow diagrams of the Plant, indicating the
likely flow direction of spills or discharges associated with equipment failure do not include the CCW
impoundments.

8.2 Maintenance of the Dam and Project Facilities

GRU provided no documentation on procedures or records of maintenance operations for the Process
Water Ponds. According to a plant representative, inspections occur on a daily basis during the regular
plant operation walk-around. Records of these daily inspections were not provided. A copy of the Process
Plant Ponds Level Log, for the week of June 9, 2013, was provided to CDM Smith. The log included
documentation of pond levels, time the readings were taken, and operator remarks and were initialed by
the operator that recorded the information. Records of daily inspections were not provided.

8.3 Assessment of Maintenance and Methods of Operations
8.3.1 Adequacy of Operating Procedures

GRU provided an undated copy of Gainesville Regional Utilities, Deerhaven Generating Station,
“Standard Operating Procedure: Pond Best Practices” (SOP). The SOP (Appendix A-2) discusses
frequency of pond level checks; states that one pond is designated to be a bottom ash impoundment
only and one is to be the destination for plant drains, blowdown, filter backwash waste, process plant
building sump, and landfill runoff and coal pile runoff; but does not identify individual ponds by name,
does not include site plans or flow diagrams, and does not assign individual or department
responsibility for pond level checks. Maximum and minimum pond levels are defined in the SOP. The
SOP requires the individual checking the pond levels to report overflows, high level conditions, or out-
of-ordinary flows to the shift supervisor for investigation. Based on CDM Smith’s visual observations
and the verbal information provided by GRU, the operating procedures are considered to be
inadequate because written documentation is lacking details including assignment of responsibilities
and does not address maintenance of the impoundments.

8.3.2 Adequacy of Maintenance

No major maintenance issues that compromise the structural stability and operation of the Process
Water Ponds were identified. However, based on the minor deficiencies described in Section 4,
maintenance procedures are rated as inadequate.

DM
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Section 9

Adequacy of Surveillance and Monitoring Program

9.1 Surveillance Procedures

According to a plant representative, inspections occur on a daily basis during the regular plant
operation walk-around. CDM Smith was not provided with inspection logs or inspection reports that
that support this statement. GRU provided an undated copy of Gainesville Regional Utilities,
Deerhaven Generating Station, “Standard Operating Procedure: Pond Best Practices” (SOP). The SOP
discusses frequency of pond level checks; states that one pond is designated to be a bottom ash
impoundment only and one is to be the destination for plant drains, blowdown, filter backwash waste,
process plant building sump, and landfill runoff and coal pile runoff; but does not identify individual
ponds by name, does not include site plans or flow diagrams, and does not assign individual or
department responsibility for pond level checks. Maximum and minimum pond levels are defined in
the SOP. The SOP requires the individual checking the pond levels to report overflows, high level
conditions or out of ordinary flows to the shift supervisor for investigation.

9.2 Instrumentation Monitoring

According to Regina Embry, representative of GRU, several monitoring wells are installed around the
site and groundwater monitoring is recorded on a regular basis. CDM Smith observed one monitoring
well on the southeast embankment of the Process Water Ponds. At CDM’s request, GRU provided
2012 and 2013 quarterly Groundwater Monitoring Reports for thirteen on-site wells. A copy of a
representative report (First Quarter of 2013) is included in Appendix A-2. The quarterly reports
submitted provided data for a single day each quarter. While the data provided include a
groundwater elevation reading, this limited information is insufficient for monitoring and/or
evaluating potential seepage conditions.

The Process Water Pond embankments do not have an instrumentation monitoring system to monitor
structural stability, seepage, or ground displacement.

9.3 Assessment of Surveillance and Monitoring Program

9.3.1 Adequacy of Inspection Programs

Based on our visual observations and verbal information provided by GRU during the site assessment,
the inspection program appears to be inadequate due to the lack of written documentation on regular
maintenance issues and surveillance of the Process Water Ponds. No condition that needs immediate
remedial action was observed. Based on CDM Smith'’s visual observations and the verbal information
provided by GRU, the operating procedures are considered to be inadequate because written
documentation is lacking details including assignment of responsibilities and does not address
maintenance of the impoundments.

9.3.2 Adequacy of Instrumentation Monitoring Program

Saturated areas at the toe of Ash Cell #1’s northwest and southwest embankments were observed.
This condition indicates potential seepage may be occurring, however conditions or indications of
potential failure of the embankments were not observed during CDM Smith'’s visual assessment.

DM
cSmith 9-1
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Section 9 e Adequacy of Surveillance and Monitoring Program

An earth embankment that is safe under current conditions may not be safe in the future if conditions
change. Conditions that may change include changes in the phreatic surface, embankment
deformation, or changes in seepage patterns. Therefore, an instrumentation monitoring program to
monitor structural stability, seepage, or ground movement is recommended. The current
instrumentation monitoring program is inadequate.
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Section 10

Reports and References

The following is a list of reports and drawings that were provided by GRU that were used during the
preparation of this report and the development of the conclusions and recommendations presented
herein.

1. Subsurface Information for Deerhaven Generation Station Site, prepared by Burns & McDonnell,
1978

2. Deerhaven Generation Station Topography (CAD File 331F2-5.DWG), prepared by Applied
Technology & Management, October 06, 1993

3. Deerhaven Generation Station, Unit 2, Construction Drawings, Yard Utilities, Drawing No. U9-4,
by Burns & McDonnell, February 18, 1980

4. Deerhaven Generation Station, Unit 2, Construction Drawings, Grading Plan 7, Drawing No. Y70 -
3, by Burns & McDonnell, July 1, 1981

5. Deerhaven Generation Station, Unit 2, Construction Drawings, Grading Sections 1, Drawing No.
Y80, by Burns & McDonnell, July 1, 1981

6. Deerhaven Generation Station, Unit 2, Construction Drawings, Grading Sections 2, Drawing No.
Y81, by Burns & McDonnell, July 1, 1981

7. Deerhaven Generation Station, Unit 2, Construction Drawings, Grading Sections 3, Drawing No.
Y82 -3, by Burns & McDonnell, February 15, 1980

8. Deerhaven Generation Station, Unit 2, Construction Drawings, Grading Sections 3, Drawing No.
Y82, by Burns & McDonnell, July 1, 1981

9. Deerhaven Generation Station, Unit 2, Construction Drawings, Grading Sections 4, Drawing No.
Y83, by Burns & McDonnell, July 1, 1981

10. Deerhaven Generation Station, Unit 2, Construction Drawings, Grading Details 3, Drawing No.
Y87 - 1, by Burns & McDonnell, February 18, 1980

11. GRU Quarterly Groundwater Monitoring Results, 2012 and 2013
12. Site Certification Application Deerhaven Station Unit 2 Volume 1

13. Chapter 4 Environmental Effects of Construction

DM
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

CDM
sSm

Section 10 e Reports and References|

Chapter 5 Environmental Effects of Plant Operation

Chapter 6 Environmental Measurements and Monitoring Programs

Chapter 7 Economic and Social Effects of Construction and Operation

Chapter 8 Alternate Energy Sources and Sites

Chapter 9 Plant Design and Discharge Alternatives

Burns &amp; McDonnell GRU-Deerhaven-Pond Design Notes

Contract Package 29C - Yard Structures

Deerhaven Generating Station, Emergency Response Plan, July 2007

Deerhaven Generating Station Process Plant Ponds Level Log (6/9/13 to 6/18/13)
Deerhaven Generating Station, Standard Operating Procedure: Pond Best Practices

Deerhaven Generating Station, Emergency Response Procedure (Facility Response Plan 1.1)

10-2
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for the
Deerhaven Generating Station Site
Near

Hague, Florida
for the

City of Gainesville, Florida
Deerhaven Unit 2

“THERE IS NO EXPRESS OR IMPLIED GUARANTEE AS TO THE ACCURACY OR
COMPLETENESS OF THE INFORMATION AND DATA CONTAINED HEREIN, NOR
OF THE INTERPRETATION THEREOF BY THE OWNER, BURNS & McDONNELL
ENGINEERING COMPANY, OR ANY OF THEIR REPRESENTATIVES.

THE SUBSURFACE INFORMATION AND DATA CONTAINED HEREIN DO NOT
FORM A PART OF ANY CONTRACT DOCUMENT ISSUED BY THE OWNER."”
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LOG OF BORING NO. L->

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO.

76-077-1

SHEET | OF 2

LOCATION: N_13100 , E _7400 DRILLING DATE: _12/3/77 TO
GROUND EL EVATION: 183 MSL i COMPLETION DEPTH: 30 FT.
DEPTH TO WATER IN BORING:_ 3.2 Ft. | DATE WATER MEASURED:_i2/10/77
DRILLING COMPANY: WARE L IND ENGRS. DRILLERS: POWELL . BREWERU
DRILLING RIG:_FAILING — 750 ENGINEERS:! _DURYEE , ZEY
DRILLING TYPE:_WASH BORE HOLE SIZE:_4-INCH
e S COHESION. KIP/SQ FT
© | @ [SAMRLE DESCRIPTION OF MATERIAL | oo |53 £ 2 ¢
=1 31 No. COUNT | Z RliprasTic WATER LIQUID
a3 P 2 LM CONTENT, %  LIMIT
w = I P —— @ m—m -
a g 20 40 80 80
Brown silty sand, very loose,
ss-1 fine grained, poorly graded, 2/2/2
wet
= 5] S5-2 1/1/2
-becomes medium dense
below 7'
SS-3 5/7/9
10 —
4 Gray sandy clay with interbedd-
o ed green silty clay, soft,
4 friable, moist, some caliche
B sT-4 fragments L
—i5 o X
o S -with thin sand lenses through-
out \
oy \[
°/o kMl ST-5 ~with thin seams of very stiff] }b
Z clay below 18' 4
f20—p ooo
/

Barns & MDonnell
Enginears~Architects—Conmtents
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LOG OF BORING NO. 1-5 SHEET 2 OF »

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1

& COHESION. KIP/SQ FT
- g °
W =l i ] t e,
| |SAMPLE ‘ BLow |3 % ! 2 3 4
E S| NO DESCRIPTION OF MATERIAL COUNT % S lPtAsTic WATER Clau
a | > ' @] LIMIT CONTENT, %  LIMIT
w | £ 4o @l
la) g 20 40 80 80
//
7 -
6 2 /
L ElsT-6 7
' e =
_25-::;7 Gray green silty clay, hard, i
damp, trace of sand ‘
l‘
/ |
€2 | |
o ST-7 |Lt. gray and tan sandy clay, 113 ®

hard, damp, medium plasticity

- 30
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LOG OF BORING NO. L-7

SHEET | OF _2

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2

PROJECT NO. 76-077-1
LOCATION: N _13150 , £ 8380 DRILLING DATE: _12/4/77 _TO
GROUND ELEVATION: 185 MSL| COMPLETION DEPTH:__30 FT.

DEPTH TO WATER IN BORING:_2.5 Ft.
DRILLING COMPANY: WARE LIND ENGRS.
DRILLING RIG: FAILING — 750

DATE WATER MEASURED:_12/10/77
DRILLERS: POWELL , BREWER
ENGINEERS: DURYEE . ZEY

DRILLING TYPE. WASH BORE HOLE SIZE:_4—INCH
g 5 COHESION. KIP/SQ FT
T | B [SAME e scripTioN oF maTeriaL | 2O (25 A
b3 1 A e 1
E | 2| No. COUNT | Z 2 lpLasTic WATER LIQUID
o - 5 LmMIT CONTENT, %  LIMIT
] =Rl R M oS-l
2 20 40 60 80
Brown silty sand, loose, fine
to medium grained, poorly
graded, wet 3/2/3
2/1/3
—-becomes dark brown and med.
1
dense below 8.5 3/5/7
-dense with lower silt con- [l4/21/22
tent below 13’ '
Blue gray sandy clay, stiff,
moist, friable some caliche
nodules
100 P 1
N
AN
N
AN
N
N\

Burns & MDonneil
Ei Architects- Cormutants

greers-
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LOG OF BORING NO. L-7 SHEET_ 2 OF 2 .

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-|

_ £ COHESION. KIP/SQ FT
= 2 o
w| wi
-| @ |SAMPLE DESCRIPTI T BLOW 1% < S S
=S| NO ESC ON OF MATERIAL COUNT |& DlpLasTic WATER LIQUID
a | > @ | LIMIT CONTENT, % LiMiT
w | e T S s
a Z 20 40 80 80
Vo (o N
OOO \
ST-6 . .
A /oé 55 N\
- 251Kl '
= | z
= —~hard cemented seams %' to /
1" thick 25" to 26’ //
ST-7 | Lt. gray sanc.iy silt, damp, 79 FFFF
chalky, friable

- 30°
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LOG OF BORING NO. _AP-8 SHEET | OF _2

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1

LOCATION: N _12725 , E 8400 DRILLING . DATE: _12/13/77 TO
GROUND ELEVATION.__183 MSL | COMPLETION DEPTH: 30 FT.
DEPTH TO WATER IN BORING:_N.D. | DATE WATER MEASURED: Not Measured
DRILLING COMPANY: _WARE LIND ENGRS. DRILLERS: POWELL , BREWER

DRILLING RIG:_FAILING = 1500 ENGINEERS: _DURYEE , ZEY
DRILLING TYPE:. WASH- BORE HOLE SIZE:_4-—INCH
e '.;'15_' COHESION. KIP/SQ FT
= | 8 PMEL escripTion oF materiaL | BV |5 3 A S
b A 1 1 1.
£ | 2| No. COUNT [ & X |pLasTIC WATER LIQUID
o | & L BLmMT CONTENT, % LIMIT
L s 7| H-mmemmmn o~ ——-_— +
) 3 20 40 60 80
Brown silty sand, loose fine
. grained, poorly graded, wet b4
ST-~1 P v & 98

Lt. tan clayey sand, medium
$5-2 dense, fine to medium grain—| 3/4/7 )
ed, poorly graded, moist

ST-3 -with lower clay content 115 Y
below 8.5'

—10-—3

-
L

Blue green silty clay, some

sand, very stiff, moist, %
ST-4 medium plasticity 102 T
|
/ |
-with sand seams throughout %
|
l
|
|
ST-5 ~with some caliche nodules 97 S C
L 50— below 18' \ /

Burns & M<Donnell
Engineers-Architects—Consuttarts



LOG OF BORING NO. AP-8 SHEET 2 OF 2

CiTY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1

_ £ COHESION. KIP/SQ FT
- 8 e
b J o t
< 8 SAMPLE BLOW |3 5 l 2 3 4
|_I_ > | No. DESCRIPTION OF MATERIAL COUNT g OlpLasTic  WaTER Ciquio
a | > @ | LIMIT CONTENT, % LIMIT
b 9 ey A ke
) £ 20 40 80 80
|
White clayey silt with caliche / '\\ .
nodules, soft, moist, trace 7 {
ST-6 plasticity 82 ¢ ¢
-25 - ’
ST-7 85 0O Q|
- 30 ™
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LOG OF BORING NO. _AP-9 SHEET | OF 2
CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1
LOCATION: N_12550 , £ _8800 DRILLING DATE: _12/8/77 ToO
GROUND ELEVATION: 182 MSL| COMPLETION DEPTH:__ 30 FT.
DEPTH TO WATER IN BORING:_0.6 Ft. | .DATE WATER MEASURED:_12/12/77

DRILLING COMPANY:_WARE L IND_ENGRS. DRILLERS: POWELL , BREWER

DRILLING RIG:_FAILING - 750 ENGINEERS:_DURYEE , . ZEY

DRILLING TYPE:_WASH BORE HOLE SIZE: _4-INCH

. % COHESION. KIP/SQ FT
}_ ’ - O
W < g -
T 8 SAMPLE DESCRIPTION OF MATERIAL BLOW 2 I 2 : :

D 1 L 1 1
=S| No. COUNT | Z ¥ |pLasTiC WATER LIQUID
o | > D LIMIT CONTENT, % LIMIT
LJ n E 4 [ AUy @ +
fa) E 20 40 60 80

Brown silty sand, loose,
poorly graded, fine grained '
S - 2
S-1 wer 2/4/1
= 5 =] §$8-2 1/3/7
-becomes dark brown with
XSS_3 18:rzF1<':e of medium sand below 1/1/6
.5
—10 —
~Lt. tan and medium dense
_ with increasing clay content
- SS-4 below 13" 6/7/11
$S-5 ~gray below 15' 8/9/10

Burns & M<Donneli
Engneers-Architacts—-Coneutents




LOG OF BORING NO. AP-9

SHEET_2 _OF _2

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1

EE COHESION. KIP/SQ FT
= Q o—
wo| g -
.| Q [SAMPLE BLOW =% L2 3 4
E s NO DESCRIPTION OF MATERIAL COUNT E O IpLASTIC WATER LiQuID
o | = | @ | LIMIT CONTENT, %  LIMIT
W | 0 ] [ o-l oo _lC +
(&) % 20 40 80 80
7
/ Olive green and tan silty clay
/ ST—6 very stiff, damp, blocky 51 (@) .4
. -Structure, friable : /
25 - /
Y /
A
/ /
/ ~with blue green silty clay /[
ST—7 seams and caliche ncdules 74 VA
below 28' L
~301-
TD

' e BN BN BN En BN B B . N

Burns & MDonnel!
Engneers—Architects-Cormeutams
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LOG OF BORING NO. AP-10 SHEET | OF _2

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1

LOCATION: N _12300 , £E__8830 DRILLING DATE: _12/8/77 _TO
GROUND ELEVATION: 181 MSL | COMPLETION DEPTH:__30 FT.
DEPTH TO WATER IN BORING:Surface DATE WATER MEASURED:_12/10/77
DRILLING COMPANY: WARE LIND ENGRS. DRILLERS: POWELL , BREWER‘
DRILLING RIG:_FAILING —~ 750 ENGINEERS: _DURYEE , ZEY
DRILLING TYPE._WASH BORE HOLE SIZE:_4—INCH
. ‘_5'_ COHESION. KIP/SQ FT
L -J g;_ —0
= | 8 SAMREL o SCRIPTION OF MATERIAL | O-OW 25|12 3 ¢
e 1 L 1 2
F| 2| No. , COUNT | 2 ¥ |pLasTIC WATER LIQUID
oA O LmT CONTENT, %  LIMIT
Ll Z Femm——=- 0-——-—~-— +
a 3 20 40 60 80
Lt. Gray silty sand, very
Ss-1 loose, fine grained, poorly | 1/1/1
graded, wet
-medium dense with some clay
— 3 Ss-2 5' to 8' 2/4/7
§s-3 ~dense with clay seams ‘ 8/14/17
below 8'
SS-4 8/17/24
SS-5 14/12/14 3
—20— . ‘l\\
Blue green silty clay, very e
stiff, damp, trace of sand i\

Barns & MConnell
Ewmm-—m-




LOG OF BORING NO. Ap-10 SHEET_ 2 OF _2

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1

) £ COHESION. KIP/SQ FT
[ _J w = -
- 8 SAMPLE DESCRIPTION BLOW 3;— l : : :
E = NO. N ION OF MATERIAL COUNT ES PLASTIC WATER LiQuio
a | > : ' o | LIMIT CONTENT, %  LIMIT
b [ O e B A R E R @ —--———+
la) £ 20 40 80 80
/_ Lt. Brown silty clay, hard, \
@ damp, with caliche nodules \
ST-6 95 é&)
L 251
\
\
N
AN
. \
4 ST-7 -with 6" dark brown organic 63 S
30 P seam 29' - 29.5'

D

‘N e BN BN BN B B B Be ' B

Burns & MSDonnell
Engewers—Architect s—Comeitants
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LOG OF BORING NO. ap-11 SHEET 1| OF 2
CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1
LOCATION: N _12000 , E_8450 DRILLING DATE:_12/6/77 1o
GROUND ELEVATION:__ 182 MSL | COMPLETION DEPTH:__ 30 FT
DEPTH TO WATER IN BORING:_2.7 Ft. | DATE WATER MEASURED: _12/10/77

DRILLING COMPANY: _WARE LIND ENGRS. DRILLERS:_POWELL , BREWER

DRILLING RIG:_FAILING — 750 ENGINEERS:_DURYEE , ZEY

DRILLING TYPE:_WASH BORE HOLE SIZE:_4-—INCH

COHESION. KIP/SQ FT

2

{ 2 3

1 1

SAMPLE| BLOW
DESCRIPTION OF MATERIAL

4

NO. COUNT PL_ASTLIC WATER

DEPTH, FT.
SYMBOL
UNIT DRY WEIGHT
LB/CU FT

LIQUID

LIMIT CONTENT, %
S e- -~ +

LIMIT

Brown silty sand, loose,

poorly graded, fine 2/3/2

grained, wet

-medium dense and gray with | 3/5/8

a trace of clay below 4.5'

-

Gray clayey sand, medium 6/9/11

dense, moist trace plasti-

city

|
] "f
1]

Blue gray sandy clay, very

stiff, moist, with caliche 101
11

g

nodules and %" - 1" sand

seams

~
I~
1]

Gray green clayey silt, soft, 88

wet, with fine sand and

\W\\v/

caliche, some marine shells

and chert gravel

g
i
\

Burns & MDonnell
Engineers~Architects—Canmmants




LOG OF BORING NO.AP-11 SHEET_2 OF_2

CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1

DEPTH, FT.
SYMBOL

COHESION. KIP/SQ FT

e Uil

1 2 3 4
-

1 L 1

SAMPLE DESCRIPTION OF MATERIAL BLoW
" NO. ' COUNT

PLASTIC WATER LiQuio
LIMIT CONTENT, % LIMIT

20 40 80 80

UNIT DRY WEIGHT
LB/CU FT

il
0L

({
il

{

I
)

il

0

i}

|

0
l

i

I

i

{

0

a
nﬂ

|

1}
on

i
n)

[

i

)

i

“o
na

I

U
3

/

Badly weathered limestone, witH /
interbedded soft caliche,

SS—6 'moderately hard with well

, cemented seams, trace of

gravel and marine shells

13/28/25 3
(3)

\
><ss—7 8/16/37 ®

H
)

Burns & MDonneil
Engineers—Arctitacts—Consutants
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LOG OF BORING NO. 2712 SHEET 1 OF _2
CITY OF GAINESVILLE, FLORIDA
DEERHAVEN UNIT NO. 2
PROJECT NO. 76-077-1
LOCATION: N_12350 g _8200 DRILLING DATE: 12/4 To 12/5/77
GROUND ELEVATION. 182 MSL | COMPLETION DEPTH: 30.5 FT.
DEPTH TO WATER IN BORING:_2.6 Ft. | DATE WATER MEASURED:_12/10/77
DRILLING COMPANY: WARE LIND ENGRS. DRILLERS: POWELL , BREWER
DRILLING RIG:_FAILING — 750 ENGINEERS: DURYEE , ZEY
DRILLING TYPE._WASH BORE HOLE SIZE:_4-INCH
e g COHESION. KIP/SQ FT
£ | 8 ML escripTion oF materiaL | BEOY (25 S S
D L L 1 1
E| 2| No. COUNT | Z ¥ ipLasTic WATER LIQU<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>