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Section 1

Introduction, Summary Conclusions and
Recommendations

1.1 Introduction

On December 22, 2008 the dike of a coal combustion waste (CCW) ash pond dredging cell failed at a
facility owned by the Tennessee Valley Authority in Kingston, Tennessee. The failure resulted in a spill
of over one billion gallons of coal ash slurry, which covered more than 300 acres, damaging
infrastructure and homes. In light of the dike failure, the United States Environmental Protection
Agency (USEPA) is assessing the stability and functionality of existing CCW impoundments at coal-
fired electric utilities to ensure that lives and property are protected from the consequences of a
failure.

This assessment of the stability and functionality of Gulf Power Company - Plant Crist's CCW
impoundments is based on a review of available documents, site assessments conducted by CDM
Smith on August 20 and 21, 2012, and technical information provided subsequent to the site visit. In
summary, the Gulf Power Company - Plant Crist CCW impoundments embankments are rated POOR
for continued safe and reliable operation; unit safety deficiency is recognized for at least one required
loading condition, further critical studies or investigations are needed to identify any potential dam
safety deficiencies, and liquefaction potential studies were not provided.

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 Ash Pond,
Gypsum Storage Pond, Process Sedimentation Pond, and Process Return Water Pond at the Plant Crist
site owned by Gulf Power Company, a division of Southern Company (Gulf Power). The Ash Pond
includes five (5) Ash Decant/Settling Ponds that have been formed within the northwest portion of
the Ash Pond through construction of divider embankments. The divider embankments appear to be
constructed of a mixture of soil and ash. The purposes of this report are to provide the results of the
assessments and evaluations of the conditions and potential for waste release from the CCW
impoundments.

Site visits were conducted by CDM Smith representatives on August 20 and 21, 2012, to collect
relevant information, inventory the impoundments, and perform visual assessments of the
impoundments.

1.3 Conclusions and Recommendations

1.3.1 Conclusions

Conclusions are based on visual observations during site assessment on August 20 and 21, 2012 and
review of technical documentation provided by Gulf Power (Appendix A).

Oith
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Section 1 e Introduction, Summary Conclusions and Recommendations

Plant Crist’'s CCW impoundments appear to be structurally sound based on the visual observations of
the structural elements components (i.e. inlet structures, earth embankments and outlet structures).

CDM

Smith

Slope stability calculations determined inadequate factors of safety for Steady-State Condition
at Normal Pool and Rapid Drawdown Condition from Normal Pool loading conditions for the
Ash Pond.

Stability analyses for the Gypsum Storage Pond were also provided to CDM Smith. The analyses
are dated August 17, 2012.

Liquefaction potential analyses for the Ash Pond and Gypsum Storage Pond evaluated the
liquefaction potential of the two ponds when subjected to loading associated with a seismic
event having a 2-percent exceedance over a 50-year period, considering seismic hazards
derived from both the Central and Eastern U.S. random faulting source (CEUS) and the New
Madrid Source Zone (NMSZ).

v At the Ash Pond, the analysis indicates liquefaction of the foundation soils does not
appear to be a threat during the CEUS scenario earthquake. During the NMSZ scenario
earthquake, soft natural soils encountered immediately below the embankment fill
exhibited factors of safety of 1.1 and 1.2. For the purpose of the liquefaction potential
analyses, water was assumed to be 10 feet below the top of crest for the Ash Pond.
CDM Smith notes there was approximately 3 feet of freeboard in the Ash Pond during
our August 20, 2012 condition assessment.

v At the Gypsum Storage Area, the analysis indicated liquefaction of the foundation soils
is not a threat during either of the scenario earthquakes.

Documentation of slope stability analyses for the Process Sedimentation Pond and the Process
Return Water Pond was not provided.

Based on the USEPA classification system as presented on Page 2 of the USEPA checklist and
our review of the site and downstream areas, a recommended hazard rating of SIGNIFICANT
has been assigned to the Crist CCW impoundments as summarized in Table 3, Section 2.3.
Significant hazard structures are required to store precipitation associated with the 50%
Probable Maximum Precipitation (PMP) storm event. Hydrologic/hydraulic analyses for the
50% PMP were not provided for the Plant Crist CCW impoundments. Hydrologic and hydraulic
(H&H) data provided by Gulf Power and reviewed by CDM Smith indicate the CCW
impoundments have adequate capacity to withstand the 100-year, 24-hour storm event without
overtopping.

There appears to be some potential impact to the CCW impoundments, particularly the Ash
Pond, under the 50% PMP flood condition on the Escambia River. No documentation or H&H
analyses to determine Escambia River flood levels and flows was provided for the 50% PMP
event.

Some supporting technical documentation was provided and appears to be adequate.
Documentation of certain issues was not provided however.

v" PMP analysis under the Federal Emergency Management Agency (FEMA) standards
have not provided for Plant Crist's CCW impoundments for the 50% PMP event.

1-2



Section 1 e Introduction, Summary Conclusions and Recommendations

v Analyses have not been provided regarding potential impact to the CCW
impoundments, particularly the Ash Pond, under the 50 % PMP flood condition on the
Escambia River.

v Liquefaction potential analyses for embankment foundations have not been
performed for the Process Sedimentation Pond and Process Return Water Pond.

v’ Static/seismic stability analyses have not been provided or the Process Sedimentation
Pond and Process Return Water Pond.

= CDM Smith observed the following during our site assessment of the Ash Pond:

v' Minor areas of erosion, erosion rills, and scarps were observed on the interior slopes
of the southwest and southeast embankments.

v Animal burrows were observed on the exterior slopes of the northeast and southeast
embankments.

v Dense vegetation and trees up to 4 inches in diameter were observed along the
exterior (northwest) slope of the divider embankment between the Ash Pond and the
Ash Decant/Settling Ponds.

v Two tree stumps approximately 6 and 18 inches in diameter were observed on the
exterior slope of the northeast embankment.

v’ Significant erosion and scarps were observed on the southeast embankment’s interior
slope, near the south corner of the pond.

v Areas of erosion and shallow scarps were observed along the toe of the northeast
embankment’s exterior slope, where riprap armoring had not been placed.

= CDM Smith observed the following during our site assessment of the Process Sedimentation
Pond:

v Areas of surface erosion and erosion rills were observed on the exterior slope of the
northeast embankment.

= CDM Smith observed the following during our site assessment of the Gypsum Storage Pond:

v Animal burrows were observed on the exterior slopes of the northwest and east
embankments.

v Areas of possible seepage were observed near the toe of the southwest embankment
and at the toe of the east embankment.

No apparent unsafe conditions or conditions in need of immediate remedial action were observed at
the Plant Crist CCW impoundments.

=  Current operation and maintenance procedures appear to be adequate, and there was no
existing evidence of previous spills, significant repairs or release of impounded coal ash slurry.
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Section 1 e Introduction, Summary Conclusions and Recommendations

= Based on the information reviewed by CDM Smith, it appears that Gulf Power has adequate
inspection practices. Currently weekly, monthly, and yearly inspections are performed.

*  Groundwater monitoring, surveillance program, recording, and report preparation for Florida
Department of Environmental Protection (FDEP) under the National Pollutant Discharge
Elimination System (NPDES) Permit appear to be adequate and complying with FDEP
requirements.

1.3.2 Recommendations

Based on CDM Smith'’s visual assessment of CCW impoundments and review of documentation
provided by Gulf Power, CDM Smith provides the following recommendations for consideration.

= Currently the State of Florida does not require Emergency Action Plans (EAPs) for CCW
impoundments. Gulf Power does not have an EAP for the CCW impoundments, judged by CDM
Smith to be Significant Hazard structures. CDM Smith recommends that Gulf Power develop an
EAP for these impoundments.

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

= Regular monitoring is essential to detect and monitor seepage and to reduce the potential for
failure. If seepage areas are observed, services of a qualified engineer should be retained by Gulf
Power to assess the area of seepage and recommend remedial actions.

= Erosion rills - Erosion rills were observed on the northwest, southwest, and southeast interior
slopes of the Ash Pond and on the north exterior slope of the Process Sedimentation Pond.
Structural fill should be placed and compacted in the rills and graded to adjacent existing
contours. These areas should be covered with sod or hydro seed to establish vegetative cover.

*  Voids and missing riprap - Locations of voids within riprap armor and missing riprap were
observed at the exterior slopes of the CCW impoundments. In these areas, the existing riprap
should be remove and the embankment slope restored to no steeper than 2.5H:1V or the
original contour (whichever is flatter) with compacted structural fill. Riprap (similar size to
existing), consisting of a heterogeneous mixture of irregular shaped rocks should be placed over
the compacted fill and a geotextile fabric. The armoring should extend at least 3 feet vertically
below lowest anticipated pool elevation and at least 2 feet above normal pool elevation.

= Scarps - Scarps were observed on the northwest, southwest and southeast interior slopes of the
Ash Pond. The embankment slopes should be restored to the original contours by placing select
structural fill in 12-inch lifts and compacting to recommended density. The exposed surface of
the embankment should be stabilized with sod, hydro-seeding, or riprap consisting of a
heterogeneous mixture of irregular-shaped rocks placed over the compacted fill and a
geotextile fabric.

= Animal burrows - Animal burrows were observed on the northeast and southeast exterior
slopes of the Ash Pond and northwest and east exterior slopes of the Gypsum Storage Pond.
Although not seen on other areas, vegetation cover may have hidden additional animal burrows.
CDM Smith recommends documenting areas disturbed by animal activity, removing the
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Section 1 e Introduction, Summary Conclusions and Recommendations

animals, and backfilling the burrows with compacted structural fill to protect the integrity of
the embankments.

= CDM Smith recommends a qualified professional engineer performs H&H analyses for the Ash
Pond, Gypsum Storage Pond, Process Sedimentation Pond, and Process Return Water Pond.

= (CDM Smith recommends a qualified professional engineer performs liquefaction potential
analyses for the Ash Pond with 3 feet of freeboard to determine if strength loss would result in
unacceptable seismic deformations.

= CDM Smith recommends a qualified professional engineer performs an H&H analyses to
determine Escambia River flood levels and flows for the 50 % PMP event and evaluate potential
impacts to the CCW impoundments, particularly the Ash Pond, under the 50 % PMP flood
condition.

= CDM Smith recommends remedial actions, designed by a registered professional engineer
experienced with earthen dam design, to meet required factors of safety for the Ash Pond.

=  CDM Smith recommends remedial repairs for slope restoration, designed by a registered
professional engineer experienced with earthen dam design.

=  CDM Smith recommends a qualified professional engineer performs embankment stability
analyses and liquefaction potential analyses for the Process Sedimentation Pond and the
Process Return Water Pond.

1.4 Participants and Acknowledgment
1.4.1 List of Participants

CDM Smith representatives William Fox, P.E. and Eduardo Gutiérrez-Pacheco, P.E. were accompanied
during the visual assessment of the impoundments by representatives from Gulf Power, USEPA, and
FDEP which included the following individuals:

Company Name and Title

Gulf Power James O. Vick, Environmental Affairs Director

Gulf Power Michael Markey, Land and Water Programs Manager
Southern Company James C. Pegues, P.E., Geotechnical Engineer, Principal
Hopping Green & Sims  Mike Petrovich, Legal Consultant

Beggs & Lane Russell A. Badders, Legal Consultant

USEPA Craig Dufficy, Environmental Engineer

FDEP Dan Stripling, Wastewater Compliance Representative

FDEP Kim Allen, Wastewater Compliance Representative

FDEP Tracy Freiwald, P.G., Bureau of Mining and Minerals Regulation.
FDEP Owete S. Owete, PhD, P.E., Program Administrator, Bureau of

Mining and Minerals Regulation

Representatives from USEPA and FDEP were only present during the impoundments assessment on
August 20, 2012.
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Section 1 e Introduction, Summary Conclusions and Recommendations

1.4.2 Acknowledgement and Signature

CDM Smith acknowledges that the Ash Pond, Gypsum Storage Pond, Process Sedimentation Pond, and
Process Return Water Pond referenced herein were assessed by William L. Fox, P.E. and Eduardo
Gutiérrez-Pacheco, P.E.

The Ash Pond is rated POOR based on the fact inadequate factors of safety have been determined for
liquefaction of the foundation soils under the NMSZ scenario earthquake and because safety factors
for embankment static stability under the Steady-State Condition at Normal Pool and the Rapid
Drawdown Condition from Normal Pool loading do not meet applicable safety regulatory criteria. No
documentation or analyses of impoundment storage capacities for the required 50 % PMP was
provided. There also appears to be some potential impact to the CCW impoundments, particularly the
Ash Pond, under the 50 % PMP flood condition on the Escambia River. No documentation or H&H
analyses to determine Escambia River flood levels and flows were provided for the 50 % PMP event.

The Process Sedimentation Pond and Process Return Water Pond are rated POOR based on the fact
embankment stability analyses and liquefaction potential analyses following best professional
engineering practice to support safety factors in accordance with the applicable safety regulatory
criteria were not provided. Hydrologic and hydraulic documentation has been provided for the
Process Sedimentation Pond and Process Return Water Pond for the storm events including the 100-
year event. However, no documentation or analyses of impoundment storage capacities for the
required 50 % PMP was provided.

The Gypsum Storage Pond is rated POOR based on the fact that no documentation or analyses of
impoundment storage capacities for the required 50 % PMP was provided. 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”.

We certify that the CCW impoundments referenced herein have been assessed on August 20 and 21,
2012.

Michael W. Montgomery, P.E.
Principal Civil Engineer
Florida Registration No. 67279
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Section 2

Description of the Coal Combustion Waste
Impoundments

2.1 Location and General Description

Plant Crist is located in Escambia County, at 11999 Pate Street, Pensacola, FL. 32514 (Latitude: 30° 33’
54.76” N, Longitude: 87° 13’ 37.33"W). The plant is located along the west bank of the Escambia River
as shown on Figure 1. Critical infrastructure within approximately five miles down gradient of Plant
Crist is shown on Figure 2. An aerial view of Plant Crist including the CCW impoundments is shown
on Figure 3.

Table 1 shows a summary of the approximate size and dimensions of the CCW impoundments.

Table 1 - Summary of CCW Impoundments Approximate Dimensions and Size
CCW Impoundments

Gypsum Storage OERES Process Return
Ash Pond yp & Sedimentation
Pond Pond Water Pond

Dam Height (ft) 20 32 34 23
Average Crest Width (ft) 20 20 20 20
Length (ft)* 3,600 3,000 1,300 1,500
Interior Slopes H:V 4:1 2:1 3:1 3:1
Exterior Slopes H:V 2:1 3:1 3:1 3:1

*Length was measured along the perimeter embankment crest of each impoundment/unit.

The divider embankment between the Gypsum Storage Pond and the Process Sedimentation Pond is
about 600 feet long.

2.1.1 Horizontal and Vertical Datum

Site surveys provided by Gulf Power to CDM Smith used the horizontal and vertical control network
established by the National Geodetic Survey (NGS) District. 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
1988 North American Vertical Datum (NAVD 88), unless otherwise noted.

2.1.2 Site Geology

Plant Crist is located along the western bank of the Escambia River. Based on review of the USGS
Topographic Map, natural ground surface elevations in the area of the CCW impoundments range from
approximately EL 0 to 60. According to the Geologic Map of Florida, Plant Crist is located in the
Citronelle Formation that consists of soils deposited in an ancient marine environment. Plant Crist is
located in an area of recent alluvial, coastal, and low terrace deposits, water-deposited during the
meandering and flooding of the Escambia River. These deposits consist of unconsolidated to poorly
consolidated clean to clayey sands and areas containing significant amounts of clay, silt and gravel.
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Section 2 e Description of the Coal Combustion Residue Impoundments

Boring logs and the subsurface soil profile for the Ash Pond, included in Appendix A, indicate that
existing soils present within and below the embankments consist of loose to medium dense clayey
sand and silty sand, with varying amounts of organic clays and fine sand, underlain by very soft to soft
clay and silt layers over a medium dense silty sand stratum.

2.2 Coal Combustion Residue Handling

Bottom ash and fly ash from Plant Crist are hauled by trucks to an on-site landfill located about one-
half mile west of the power station. Gypsum is sluiced to the Gypsum Storage Pond where it is dried
and stacked. Decant water from the Gypsum Storage Pond overflows to the adjacent Process
Sedimentation Pond and Process Return Water Pond. Gulf Power’s Plant Crist is not a slag-production
type furnace, however a small amount of Boiler Slag is typically found in the bottom ash.

The Ash Pond is currently used as a waste water pond. The Ash Pond receives waste water streams
that include ash sluice water, containing amounts of fly ash, bottom ash and boiler slag, and overflow
from bottom ash dewatering bins. Coal combustion waste (CCW) was dredged from the Ash Pond
approximately 20 years ago however the Ash Pond reportedly still contains residual flyash. Because
of the reported presence of residual fly ash, bottom ash and boiler slag, and because it has not been
formally closed in compliance with applicable federal or state closure/reclamation regulations, CDM
Smith performed a condition assessment of the Ash Pond as per USEPA requirements.

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.

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

Impoundment
Category _
Storage (Ac-ft) Height (Ft)
Small 50 to < 1000 25to0 <40
Intermediate 1000 to < 50,000 40to < 100
Large > 50,000 > 100

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

It is not known if Plant Crist 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 3.
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Section 2 e Description of the Coal Combustion Residue Impoundments

Table 3 - Recommended Impoundment Hazard Classification Ratings

Impoundment | Recommended Hazard Rating

=  Failure or misoperation could result in economic
loss and environmental damage to adjacent
waterways and downstream estuaries.

Ash Pond Significant Hazard = Loss of human life is not anticipated.

= Abreach could result in damage to rural and
developed areas located south of the pond, and
downstream on the Escambia River.

= Failure or misoperation could result in
environmental damage and economic loss and
damage to plant infrastructure, operations and
utilities.

= Loss of human life as a result of failure or

Gypsum Storage Significant Hazard misoperation is not anticipated.

Pond
= Abreach could release waste into the Process

Sedimentation Pond which may result in a breach of
the Process Sedimentation Pond and cause
environmental impacts to the Escambia River and
adjacent lands.

= Failure or misoperation could result in
environmental damage and economic loss and
damage to plant infrastructure, operations and
utilities.
Process = Loss of human life as a result of failure or
Sedimentation Significant Hazard misoperation is not anticipated.

Pond = Abreach could release waste into the Gypsum
Storage Pond that may result in a breach of the
Gypsum Storage Pond embankment(s) and cause
environmental impacts to the Escambia River and
adjacent lands

= Failure or misoperation could result in
environmental damage and economic loss and
damage to plant infrastructure, operations and
utilities.

Process Return

Water Pond Significant Hazard = Loss of human life as a result of failure or

misoperation is not anticipated.

= Abreach could have an environmental impact of the
Escambia River, approximately 800 feet north of the
pond.

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 Ash Pond, including five (5) Ash Decant/Settling
Ponds is approximately 13 acres. The pool areas of the Gypsum Storage Pond, Process Sedimentation
Pond, and Process Return Water Pond are approximately 14, 3, and 2% acres, respectively. Fly ash
and bottom ash were historically stored in the Ash Pond. Currently, the Ash Pond receives runoff from
stormwater, plant operations, and the coal stockpile. Decant from plant operations contain bottom
ash, fly ash and boiler slag. Gypsum, a by-product from the plant’s flue gas desulfurization system
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Section 2 e Description of the Coal Combustion Residue Impoundments

(FGD scrubber) is sluiced to the Gypsum Storage Pond for dewatering and storage. Decant water from
the Gypsum Storage Pond overflows to the adjacent Process Sedimentation Pond and Process Return
Water Pond.

2.5

Principal Project Structures

Principal structures of the Ash Pond include the following:

A set of two, 30-inch-diameter steel inlet pipes located at the north corner of the pond.

A series of five settling ponds incised in the northwest embankment connected with 36-inch-
diameter HDPE corrugated plastic pipes.

Earthen perimeter embankments composed of compacted soil.

A concrete spillway outlet structure located near the south corner of the pond.

Principal structures of the Gypsum Storage Pond, Process Sedimentation Pond, and Process Return
Water Pond system include the following:

Inlet pipes located at the east corner of the Gypsum Storage Pond.

A riser structure located near the east-central portion of the Gypsum Storage Pond.

A concrete box culvert between the Gypsum Storage Pond and the Process Sedimentation Pond.
Earthen perimeter embankments composed of compacted soil.

Composite liner systems and full underdrain systems.

Concrete pipes and manhole structures between the Gypsum Storage Pond and Process
Sedimentation Pond, and between the Process Sedimentation Pond and Process Return Water
Pond.

2.6 Critical Infrastructure within Five Miles Downgradient

Based on available topographic maps, surface drainage in the vicinity of Plant Crist appears to be to
the southeast toward Escambia Bay. Critical infrastructure, including schools, hospitals, waterways,
roadways and bridges, and other major facilities, identified within five miles downgradient of Plant
Crist includes the following:

CDM

Smith

University of West Florida campus.
Nativity of Our Lord Catholic Church.
East Hill Church of Crist.

St. Luke United Methodist Church.
Northridge Church.

Grace Baptist Church.

Baptist Health Care Walk-in Center.
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Section 2 e Description of the Coal Combustion Residue Impoundments

= Escambia River Barge Canal,

* Thompson Bayou.

= U.S. Highway 90.

= U.S. Highway 90 Bridge over Escambia River.
= Interstate 10 Bridge over Escambia Bay.

Discharge from the Ash Pond will flow either into the Escambia River Barge Canal and/or Thompson
Bayou. Discharge from the Gypsum Storage Pond, Process Sedimentation Pond and Process Return
Water Pond will flow into Governors Bayou and eventually into the Escambia River. There is no
critical infrastructure between the impoundments and these waterways.

A breach of the impoundment embankments would most likely impact low-lying lands surrounding
the plant and is not expected to result in loss of human life.
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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 onsite assessment, no safety reports on the CCW impoundments were
available. However, according to plant representatives, there have been no known structural or
operational problems associated with the impoundments. No documentation was available to confirm
or disprove this claim.

3.2 Summary of Local, State, and Federal Environmental
Permits

Currently, the coal combustion waste (CCW) impoundments are regulated by Florida Department of
Environmental Protection (FDEP).

Plant Crist was issued a permit under the National Pollutant Discharge Elimination System (NPDES)
authorizing discharge to the Escambia River in accordance with effluent limitations, monitoring
requirements, and other conditions set forth in the permit. The Plant’s permit was issued on January
28, 2011. The permit number is FL0002275.

3.3 Summary of Spill/Release Incidents

According to plant representatives, there have been no known spills or releases related to the
impoundment. No documentation was available to confirm or disprove this claim.

Olith
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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 Plant began operation in the 1960’s. The coal combustion waste (CCW) is currently generated by
Unit 4 (on line since the 1960’s), Unit 5 (on line since the 1970’s), and Unit 6 and Unit 7 (on line since
the 1980’s). Units 1 through 3 are currently off line. These units were retired by 2006.

There are currently four CCW impoundments at Plant Crist, as shown on Figure 3, designated as Ash
Pond, Gypsum Storage Pond, Process Sedimentation Pond, and Process Return Water Pond. The Ash
Pond, the original CCW impoundment, was constructed in about 1960 (actual year was not readily
available within the information provided by Gulf Power). The Ash Pond was reportedly constructed
by excavating soil within the pond area to approximately EL. 0 and constructing embankments with a
15- to 25-foot-wide crest at elevations between about EL. 17 and 20. Interior slopes were originally
constructed at 4H:1V below the existing ground surface, and at 2H:1V above existing ground surface.
Exterior slopes were constructed at 2H:1V. Original design drawings for the Ash Pond were not
provided. Based on information provided by Gulf Power, the Ash Pond north embankment crest was
re-graded to about El. 20 in 2011 when riprap slope treatment was installed along the toe of the
exterior slope of the embankment.

Based on soil boring information available in the Ash Pond area, the embankment soils are mostly
comprised of loose to medium dense clayey and silty sands. The foundation soils consist of soft clayey
silts and silty clays underlain by very soft to soft clayey soils to a depth of about 20 feet below the
original ground surface.

The Gypsum Storage Pond, Process Sedimentation Pond, and Process Return Water Pond were
constructed between 2008 and 2010. Based on design drawings by Southern Company Generation
Engineering and Construction Services, dated September, 2008 (revised July, 2010) provided by Gulf
Power, the Gypsum Storage Pond, Process Sedimentation Pond, and Process Return Water Pond were
constructed with “Compacted Type A Embankment Material”. No details or specifications were found
regarding the “Compacted Type A Embankment Material”. The Gypsum Storage Pond was constructed
by excavating to about El. 25 within the pond area and placing “Compacted Type A Embankment
Material” up to about El. 57, with a 20-foot-wide embankment crest. Interior slopes were constructed
at 2H:1V and exterior embankment slopes were constructed at 3H:1V. The Process Sedimentation
Pond and the Process Return Water Pond bottoms were excavated to about El. 16 and El. 12, and
embankment material placed up to El. 50 and El. 35 respectively. Interior and exterior slopes for the
Process Sedimentation Pond and the Process Return Water Pond were constructed at 3H:1V. An
engineered composite liner system covers the bottom and entire interior slopes of the ponds.

As shown on Figure 3, the Gypsum Storage Pond and Process Sedimentation Pond share a common
divider embankment.

Olith
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Section 4 e Summary of History of Construction and Operation

4.2 Summary of Operational Procedures

4.2.1 Current CCW Impoundment Configuration

The Ash Pond impoundment at Plant Crist had historically been used as a settling pond for CCW and
reportedly other plant wastes. Wastewater streams that currently discharge into the Ash Pond
include:

= Ash sluice water that contains amounts of fly ash, bottom ash and boiler slag.
= Overflow from bottom ash dewatering bins.

= Neutralized demineralizer regeneration wastewater.

=  Cooling tower blowdown.

=  Boiler blowdown.

*  Floor drainage.

* Auxiliary equipment cooling water and seal water.

=  Coal pile runoff.

*  Yard sump discharge, and treated metal cleaning wastewater.

The Ash Pond was used to store CCW until about 1993. CCW was reportedly dredged from the Ash
Pond so it currently contains only residual ash. Ash produced at Plant Crist is now stored in a dry
stack landfill. The Ash Pond is currently used as a wastewater pond, receiving wastewater streams
that include ash sluice water and overflow from bottom ash dewatering bins. The ash sluice water
contains fly ash, bottom ash and boiler slag. Prior to entering the Ash Pond, discharge water from the
plant operations flows through a series of five (5) Ash Decant/Settling Ponds that have been formed
within the northwest portion of the Ash Pond (water is pumped from plant operations into the
southernmost and middle ponds). The Ash Decant/Settling Ponds are hydraulically connected by a
series of 36-inch-diameter High Density Polyethylene (HDPE) corrugated plastic equalizer pipes.
Water from the northernmost pond flows by gravity to the Ash Pond through two 30-inch-diameter
steel pipes that discharge below an existing walkway/catwalk located at the north corner of the Ash
Pond. An aerator/oxygenator device is located near the north corner of the Ash Pond. In addition, a
series of turbidity barriers is present on the surface of the Ash Pond to create a baffle-type system and
increase residence time. Water flows out of the Ash Pond by gravity through a concrete spillway
structure located near the south corner of the pond. According to representatives of Gulf Power, the
Ash Pond is dredged periodically to maintain permanent pool volume.

The Gypsum Storage Pond is used for storage and primary settling and sedimentation of gypsum while
the Process Sedimentation Pond and Process Return Water Pond are used for secondary and tertiary
settling and sedimentation, respectively. Gypsum product is sluiced into the Gypsum Storage Pond
through a 24-inch diameter HDPE plastic pipe located at the southeast corner pond. Decant water
from the Gypsum Storage Pond flows to the Process Sedimentation Pond through either a Decant
Riser Structure (located near the southeast corner of the pond) and a series of manhole structures and
30-inch-diameter reinforced concrete pipes (RCPs) or through a 7-foot-wide by 5-foot-high double-
barrel concrete box culvert (located at the north corner of the Gypsum Storage Pond). Decant water

CDM
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Section 4 e Summary of History of Construction and Operation

from the Process Sedimentation Pond flows through a series of a series of manhole structures and 30-
inch- RCPs into the Process Return Water Pond.

There is no offsite discharge of water from the Gypsum Storage Pond/Process Sedimentation
Pond/Process Return Water Pond system. Water is stored in the Process Return Water Pond and
eventually pumped back to the plant for reuse as plant make-up water.

The approximate embankment crest elevations and pond areas are shown in Table 4.

Table 4 — Approximate Elevations and Areas

Approximate Highest Approximate Lowest Crest | Approximate Pond Area’

Crest Elevation (Feet) Elevation (Feet) (Acres)
Ash Pond 20 17 13
Gypsum Storage Pond 57 50 14
Process Sedimentation Pond * 50 44 3
Process Return Water Pond * 35 33 2.5

Notes: 1Pond areas measured at approximate lowest crest elevation. 2 Lowest elevation located at emergency spillway.
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Section 5

Field Observations

5.1 Project Overview and Significant Findings (Visual
Observations)

CDM Smith performed visual assessments of the CCW impoundments at the Gulf Power Company
Plant Crist site. The impoundments assessed include the Ash Pond, Gypsum Storage Pond, Process
Sedimentation Pond and Process Return Water Pond. The perimeter and divider embankments of the
Ash Pond, including the Ash Decant/Settling Ponds divider embankments, are approximately 5,100
feet in length and are up to approximately 20 feet high. The perimeter and divider embankments of
the Gypsum Storage Pond, Process Sedimentation Pond and Process Return Water Pond are
approximately 6,500 feet in length with maximum heights of approximately 32, 34, and 23 feet,
respectively.

The assessments were completed following the general procedures and considerations contained in
Federal Emergency Management Agency’s (FEMA'’s) Federal Guidelines for Dam Safety (April 2004) to
make observations concerning settlement, movement, erosion, seepage, leakage, cracking, and
deterioration. A Coal Combustion Dam Inspection Checklist Form and a Coal Combustion Waste (CCW)
Impoundment Inspection Form, developed by USEPA, were completed for each of the aforementioned
impoundments. Copies of these forms are included in Appendix B. Photograph locations are shown on
Figures 4A and 4B, and photographs are included in Appendix C. Photograph locations were logged
using a handheld GPS device. The photograph coordinates are listed in Appendix C.

CDM Smith visited the plant on August 20 and 21, 2012, to conduct visual assessments of the
impoundments. The weather was generally cloudy with daytime high temperatures up to 80 degrees
Fahrenheit. The daily total precipitation prior to the site visit is shown in Table 5. The data were
recorded at Pensacola Regional Airport Station (13899), approximately 6% miles south of the Plant.

Table 5 — Approximate Precipitation Prior to Site Visit
Dates of Site Visits — August 20, 2012 & August 21, 2012

Precipitation
Date (inches)

Sunday August 19 0.25
Saturday August 18 0.05
Friday August 17 0.54
Thursday August 16 0.55
Wednesday August 15 1.51
Tuesday August 14 0.30
Monday August 13 0.33
Sunday August 12 0.00
Total (August 1 - 19, 2012) 8.61
Total Month Prior to Site Visit (July 2012) 8.99

Note: Precipitation data from www.fsu.edu, Station Location: Pensacola Regional Airport (13899), Pensacola, FL
Lat. 30.478; Lon. -87.186; EL. 112 ft above sea level.
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5.2 Ash Pond and Ash Decant/Settling Ponds

An overview of the Ash Pond photograph locations is shown on Figure 4A. The condition assessment
of the Ash Pond includes five (5) Ash Decant/Settling Ponds that have been formed within the
northwest portion of the Ash Pond through construction of divider embankments. The divider
embankments appear to be constructed of a mixture of soil and ash. It was indicated by Plant
personnel that the Ash Decant/Settling Ponds are dredged as necessary during normal operations to
remove accumulated sediments. The Ash Decant/Settling Ponds are inter-connected by 36-inch-
diameter HDPE equalizer pipes. The divider embankments that form the two rectangular-shaped
ponds, immediately adjacent to the main Ash Pond were inaccessible due to dense vegetation and,
therefore, could not be readily observed. At the time of the assessment, the Ash Pond reportedly
contained residual ash, sediment and water with approximately 3 feet of freeboard. The Ash
Decant/Settling Ponds contained standing water and waste/sediments with approximately 4 feet of
freeboard.

For convenience, observations made regarding Ash Pond embankments are presented separately from
observations made regarding the divider embankments that form the Ash Decant/Settling Ponds.

5.2.1 Ash Pond Crest

The crest of the Ash Pond appeared to be in SATISFACTORY condition (Photographs 55, 56 and 66-
69). The crest width ranged from 15 to 25 feet. The crest surface consists of compacted granular soils
and gravel and is exposed to vehicle traffic. Puddles and shallow ruts (Photograph 57) were observed
on the southwest portion of the crest. The crest along the northwest divider embankment between the
Ash Pond and the settling ponds is grass covered, with the grass approximately up to 24 inches high
(Photographs 84 and 85). A shallow depression caused by erosion on the crest was observed near the
south corner of the pond in the vicinity of the of the former outfall structure (Photographs 59 to 61).
The area is located behind the existing sheet pile wall along the interior slope. No other depressions
or evidence of settlement were observed on the crest. An animal burrow was also observed in the
southwest crest (Photograph 52).

5.2.2 Ash Pond Interior Slope

The interior slopes appear to be in FAIR condition. The exposed portions of the interior slopes on the
southwest embankment are steeper than 2H:1V at approximately 1H:1V. Short grass up to 6 inches
tall covers the interior slopes. Significant erosion of the embankment starting at the waterline was
observed near the south corner of the pond in the southeast embankment (Photograph 64). Scarps
and eroded areas were observed along the interior slopes of the southwest embankment
(Photographs 49, 53 and 58). A delta is located along the interior slope of the northeast embankment
(Photographs 72 and 73).

Inlet pipes are located at the north corner of the Ash Pond and consist of two 30-inch-diameter steel
pipes (Photographs 78 and 81 to 83).

5.2.3 Ash Pond Exterior Slope

The exterior slopes appear to be in SATISFACTORY condition. The exterior slopes of the
embankments are approximately 2H:1V. The exterior slopes of the embankments are covered with
short grass, approximately 4 to 6 inches tall. The Escambia River (River) flows along the northeast
embankment. Riprap armoring has been placed on the northeast corner and the lower portion of the
northeast embankment adjacent to the River (Photographs 1 and 7-11). Areas of erosion and shallow
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Section 5 e Field Observations

scarps were observed along the toe of the northeast embankment’s exterior slope, where riprap
armoring had not been placed (Photographs 15 to19). Animal burrows (Photographs 13, 14 and 23)
were observed on the northeast slope as well as near the southeast corner of the pond. Tree stumps
between 6 and 18 inches in diameter from previous vegetation clearing were also observed
(Photographs 20 and 21).

Wet soils were observed at the toe of slope, near the southeast corner of the pond (Photographs 22),
but no seepage or flowing water appeared to be associated with this wet area. Due to recent rainfall
the observed standing water could not be clearly identified as seepage. Shallow depressions and
scarps (Photographs 27 and 29) were observed on the slope and at the toe of slope, respectively, on
the southwest corner.

5.2.4 Ash Pond Outlet Structure

The outlet structure consists of a concrete spillway (Photographs 31 to 34) located near the south
corner of the pond. The spillway has reportedly been in operation for about 2 years. The structure
appears to be in SATISFACTORY condition. There are no signs of settlement or compromised
structural integrity.

5.2.5 Ash Decant/Settling Ponds Crest

The crests of the Ash Decant/Settling Pond embankments appear to be in POOR condition. The
average crest width is approximately15 feet. The crests of the divider embankments between ponds
show signs of significant erosion due to concentrated rainfall runoff (Photographs 79, 88 and 98). No
depressions, ruts, or evidence of settlement were observed on the crests. Dense vegetation and trees
up to 4 inches in diameter were observed on the southeast divider embankment between Ash
Decant/Settling pond 7 and the Ash Pond (Photograph 85).

5.2.6 Ash Decant/Settling Ponds Interior Slope

The interior slopes appear to be in POOR condition. The exposed slopes vary from approximately
1H:1V to 1.5H:1V. Vegetative cover on the interior slopes is sparse. Erosion rills were observed on the
interior slopes of all the Decant/Settling Ponds. Interior slopes show signs of deterioration, erosion
and scarped areas. The embankments’ interior toe is generally buried (Photographs 98, 99 and 100).
At the time of assessment, Pond #3 was receiving discharge water from plant operations (Photograph
92).

5.2.7 Ash Decant/Settling Ponds Exterior Slope

The Ash Decant/Settling Ponds are inside the northwest portion of the embankment for the Ash Pond.
Therefore, no exterior slopes are present.

5.2.8 Ash Decant/Settling Ponds Outlet Structures

The outlets appear to be in SATISFACTORY condition. The outlets from the Ash Decant/Settling
Ponds consist of two 30-inch-diameter steel pipes located near the east corner of Pond #5. The pipe
inverts were submerged at the time of inspection. Water appeared to be flowing freely through the
outlet pipes to the Ash Pond (Photograph 78).

5.3 Gypsum Storage Pond

An overview of the Gypsum Storage Pond photograph locations is shown on Figure 4B. The pond had
areas of standing water and stacked gypsum, with approximately 9 feet of freeboard (Photographs
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Section 5 e Field Observations

102 and 103). A portion of the pond’s northeast embankment serves as a divider between the Gypsum
Storage Pond and the Process Sedimentation Pond. The ponds are hydraulically connected by a 5-foot-
high by 7-foot-wide double-barrel concrete box culvert (Photographs 167 to 171).

5.3.1 Crest

The crest of the Gypsum Storage Pond embankments appears to be in SATISFACTORY condition
(Photographs 104, 172 and 173). The average crest width is approximately 20 feet. The crest surface
is gravel-covered without vegetation. No depressions, misalignments, cracks, ruts, or evidence of
settlement were observed along the crests of the Gypsum Storage Pond.

5.3.2 Interior Slope

The textured composite HDPE liner (Photographs 174 and 175) is exposed on the interior slopes of
the embankments. No signs of tears, leaks, or excessive wear were observed. The interior slopes
generally appear be approximately 2H:1V. The embankment interior slopes appear to be in
SATISFACTORY condition. Slopes appear to be straight and uniform and no signs of bulging were
observed.

5.3.3 Exterior Slope

In general, the exterior slopes of the Gypsum Storage Pond appear to be in SATISFACTORY condition.
Slopes are approximately 3H:1V with the exception of the west embankment slope which appears to
be approximately 2.5H: 1V. Embankment vegetation consisted mainly of well-maintained grass
approximately 4 to 6 inches tall, with the exception of the west and northwest embankments
(Photographs 117, 119 and 120). The exterior slopes of the west and northwest embankments are
armored with a layer of riprap from the toe of the slope, extending approximately 30 feet up the slope.
The balance of the west and northwest embankments consisted of well-maintained grass
approximately 4 to 6 inches tall (Photographs 121 to 125).

The alignment of the slopes appears to be relatively uniform and consistent. Animal burrows
(Photographs 129, 130 and 154) were observed on the northwest and east embankments.
Discontinuities and collapsed areas of the riprap-covered slope (Photographs 122 and 123) and areas
where the underlying filter fabric was exposed (Photographs 124 and 125) were also observed on the
west embankment.

Two areas of possible seepage were observed. The first is located near the toe of slope of the
southwest embankment, adjacent to the south corner (Photographs 109 to 112). The second is
located at the toe of slope of the east embankment (Photographs 155 to 158). The first area consisted
of saturated soils and standing water on the perimeter road/maintenance bench, and the second area
consisted of saturated soils and ponded water observed within the voids of the riprap. No underlying
filter fabric was observed in this area.

Monitoring wells were observed beyond the toe of slope of the west and north embankments
(Photographs 118 and 139).

5.3.4 Outlet Structure

The Gypsum Storage Pond outlet structure consists of a decant riser (Photographs 105 and 106)
located approximately 220 feet from the crest of the northeast embankment. From the limited view
due to the distance, the riser appeared to be free of debris and in good operating condition.

CDM
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Section 5 e Field Observations

5.4 Process Sedimentation Pond

An overview of the Process Sedimentation Pond photograph locations is shown on Figure 4B. The
Process Sedimentation Pond contained standing water during the assessment, with approximately 4%
feet of freeboard. The southwest embankment of the pond serves as a divider embankment with the
Gypsum Storage Pond. Water levels within this pond are hydraulically connected with the Gypsum
Storage Pond by the aforementioned box culvert (Photograph 151).

5.4.1 Crest

The crest of the Process Sedimentation Pond appeared to be in SATISFACTORY condition
(Photograph 164). The average crest width is approximately 20 feet. The crest surface is gravel-
covered without vegetation. No depressions, ruts, or evidence of settlement were observed on the
crest. An emergency spillway, approximately 56 feet wide, is located near the northeast corner of the
pond. The spillway crest is depressed approximately 3 feet (Photograph 150).

5.4.2 Interior Slope

The interior slopes of the pond appear to be in SATISFACTORY condition. The textured HDPE liner
(Photograph 164) is exposed on the interior slopes of the pond, and no signs of tear and wear were
observed. The interior slopes are approximately 2H:1V. Slopes appear to be straight and uniform, and
no signs of bulging were observed.

5.4.3 Exterior Slope

Exterior slopes of the Process Sedimentation Pond appear to be in SATISFACTORY condition. Slopes
are approximately 2H:1V. With the exception of the northwest embankment, exterior slopes are
covered with well-maintained grass about 4 to 6 inches tall (Photograph 146). The exterior slopes of
the northwest embankment are covered with riprap from the toe of slope to approximately 30 feet up
the slope and then well-maintained grass up to the crest (Photographs 140 and 145). A maintenance
road to access the crest is located near the northeast corner of the pond.

The alignment of the slopes appears to be uniform and consistent. No signs of bulging, sloughing or
slope failure were observed. Shallow to intermediate surface erosion and erosion rills were observed
on the northeast slope (Photographs 132 to138). No animal burrows were observed. Filter fabric
beneath the riprap slope treatment was exposed at several locations (Photograph 141) on the
northwest embankment.

The downstream side of the emergency overflow spillway is armored with interlocked articulated
concrete block mattresses (Photographs 147 to 150). The mattresses appeared to be in good
condition with grass and vegetation growing in the open spaces in and between the blocks.

Areas of possible seepage were observed on the northeast corner on both sides of the access road to
the crest. These areas were saturated and standing water was observed at the toe of slope
(Photographs 142 to 144).

Monitoring wells were observed beyond the toe of slope, in a wooded area south of the Process
Sedimentation Pond (Photograph 152).

CDM
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Section 5 e Field Observations

5.4.4 Outlet Structures

The outlet pipes from the Process Sedimentation Pond to the Process Return Water Pond were
submerged at the time of the assessment. Based on information provided by Gulf Power, the pipes are
24- and 30-inch-diameter RCPs.

5.5 Process Return Water Pond

An overview of the Process Return Water Pond photograph locations is shown on Figure 4B. The
Process Return Water Pond contained standing water during the assessment, with approximately 8
feet of freeboard and an embankment height of about 23 feet at the west embankment. The pond is
incised along the northeast, east, south sides and has earthen embankments along on the northwest
and west sides. The pond receives water from the Process Sedimentation Pond.

5.5.1 Crest

The crest appeared to be in SATISFACTORY condition (Photographs 184, 186 and 188). The average
crest width is approximately 20 feet. The crest surface is gravel-covered without vegetation. No
depressions, ruts, or evidence of settlement were observed on the crests. An emergency spillway,
approximately 55 feet wide, is located approximately midway along the west embankment of the
pond. The spillway crest is depressed approximately 2 feet (Photographs 187 and 188).

5.5.2 Interior Slope

The interior slopes appear to be in SATISFACTORY condition. The textured HDPE liner (Photographs
178 and 181) is exposed on the interior slopes of the pond. No signs of tears, leaks, or excessive wear
were observed. The interior slopes are approximately 2.5H:1V. Slopes appear to be straight and
uniform and no signs of bulging were observed.

5.5.3 Exterior Slope

Exterior slopes of the west and northwest embankments appear to be in SATISFACTORY condition.
Slopes are approximately 2H:1V. The exterior slopes of the northwest embankment are armored with
a layer of riprap (Photographs 191 and 192) from the toe of slope extending approximately 20 feet up
the slope. The balance of the northwest embankment consists of well-maintained grass approximately
4 to 6 inches tall (Photograph 185). The west embankment exterior slope is covered with well-
maintained grass approximately 4 to 6 inches tall.

The alignment of the slopes appears to be uniform and consistent. No signs of erosion or animal
burrows were observed in this area. Filter fabric beneath the riprap slope treatment was exposed at
several locations (Photograph 192) on the northwest embankment.

The downstream side of the emergency spillway is armored with interlocked articulated concrete
block mattresses (Photographs 189 to 190). The mattresses appeared to be in good condition with
grass and vegetation growing in the open spaces in and between the blocks.

Monitoring wells were observed beyond the toe of slope on the north embankment (Photograph 183).

5.5.4 Outlet Structures

The Process Return Water Pond does not have an outlet structure or gravity outfall pipes. Water from
the Process Return Water Pond is pumped to the plant on an as-needed basis. Pump intake pipe(s)
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Section 5 e Field Observations

were submerged at the time of the assessment. Based on information provided by Gulf Power, the
pipes are 24- to 30-inch-diameter RCPs located near the southwest corner of the pond.
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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. Significant and high hazard structures are required to store
50% PMP and 100% PMP, respectively. Based on information provided by Gulf Power, hydrologic and
hydraulic analyses have been conducted for the Ash Pond at 25- and 100-year, 24-hour storm events.
In addition, analyses have been performed for the 1-, 2-, 5-, 10-, 25-, 50-, and 100-year return periods
for the 24-hour storm event for the Gypsum Storage Pond, Process Sedimentation Pond and Process
Return Water Pond.

Based on the USEPA classification system as presented on Page 2 of the USEPA checklist and our
review of the site and downstream areas, a recommended hazard rating of SIGNIFICANT has been
assigned to the Crist CCW impoundments as summarized in Table 3, Section 2.3. Significant hazard
structures are required to store precipitation associated with the 50% PMP storm event.

The Escambia River runs along the Ash Pond’s northeast embankment. CDM Smith is not aware of
hydrologic and hydraulic (H&H) analyses performed to determine the peak river elevation at Plant
Crist under flood conditions associated with the 50% PMP event. CDM Smith reviewed historic flow
data (period of record: October 1, 1934 to September 30, 2012) for the Escambia River compiled by
the United States Geological Survey, Water Resources from USGS Streamgage 02375500 located on the
Escambia River near Century, FL. The peak recorded river flow of 118,000 cubic feet per second (cfs)
occurred on September 30, 1998 during heavy rainfall associated with Hurricane Georges. The
estimated historic peak flow of 215,000 cfs occurred prior to the construction of Plant Crist, in March
1929.

6.2 Adequacy of Supporting Technical Documentation

H&H documentation has been provided for the Ash Pond, the Gypsum Storage Pond, Process
Sedimentation Pond, and Process Return Water Pond for the storm events analyzed, including the
100-year event. However, no documentation or analyses of impoundment storage capacities for the
50% PMP was provided. There appears to be some potential for erosion of the CCW impoundment
embankments, particularly the Ash Pond, under the 50% PMP flood condition on the Escambia River.
No documentation or H&H analyses to determine Escambia River flood levels and flows was provided
for the 50% PMP event.

6.3 Assessment of Hydrologic/Hydraulic Safety

Hydrologic/hydraulic safety of the CCW impoundments appears to be satisfactory under normal
operating conditions based on the following:
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Section 6 e Hydrologic/Hydraulic Safety

= Recent H&H analyses of the Ash Pond and the Gypsum Storage Pond, Process Sedimentation
Pond, and Process Return Water Pond system are well documented and, in general, determined
that adequate freeboard and capacity are provided for the 100-year storm event.

= During visual observations and site assessments, no signs of plugged, collapsed or blocked
pipes, or other detrimental conditions were observed.

*= Adequate freeboard was observed at the time of the assessments.

H&H analyses and documentation for the 50% PMP were not provided, therefore the CCW
impoundments 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”.

CDM
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Section 7

Structural Stability

7.1 CCW Impoundments’ Structural Stability

Gulf Power provided CDM Smith with the most-recent slope stability analyses performed for the Ash
Pond embankments dated August 17, 2012. The slope stability analyses are based on geotechnical
information obtained along the Ash Pond embankments by Gulf Power in 1992 and 2010. The soil
properties used for the analyses were obtained from blow counts from borings drilled on the
embankments, dilatometer data, and triaxial shear testing performed in 1992, and additional cone
penetration test (CPT) soundings performed in 2010.

Stability analyses for the Gypsum Storage Pond were also provided to CDM Smith. The analyses are
dated August 17, 2012.

7.1.1 Stability Analyses and Load Cases

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 6.

Table 6 - Minimum Safety Factors

Load Case ‘ Minimum Required
Factor of Safety
Steady-State Condition at Normal Pool or Maximum Storage Pool Elevation 1.5
Rapid Drawdown Condition from Normal Pool Elevation 1.3
Maximum Surcharge Pool (Flood) Condition 14
Seismic Condition from at Normal Pool Elevation 1.1
Liquefaction 1.3

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

Gulf Power representatives provided some construction drawings related to the original construction
of the Ash Pond, Gypsum Storage Pond, Process Sedimentation Pond, and Process Return Water Pond
impoundments. Stability analyses were provided for the Ash Pond and the Gypsum Storage Pond.
Stability analyses were not provided for the Process Sedimentation Pond or the Process Return Water
Pond.

7.1.2.1 Ash Pond

General soil properties and soil parameters used for the slope stability analyses performed on 6
different cross sections for the Ash Pond are presented in Table 7.
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Section 7 e Structural Stability

Table 7 — Soil Parameters for the Ash Pond Subsurface Soil Profile

Effective Stress Parameters

ST Unit Weight 5
(psf)
(degrees)

Clayey Sand 1 120 33 100
Clayey Sand 2 120 28 100
Clayey Silt 115 10 625
Silty Sand 120 30 100
Silty Clay 115 10 385
Silt and Clay 115 10 115
Sand 120 27 to 36 0to 100
Rip Rap 140 40 0
Fly Ash 80 18 0

Summary of safety factors computed for the different cases and cross sections are included in Table 8.

Table 8 — Safety Factors Computed for Various Stability Conditions on the Ash Pond
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Section 7 e Structural Stability

Source: Engineering and Construction Services Calculation — Slope Stability Analyses of Ash Pond Dike, prepared by
Southern Company, August 17, 2012.

The seismic analyses were performed based on Gulf Power’s review of the USGS “Map for Peak
Acceleration with 2% Probability of Exceedance in 50 Years”; the maximum horizontal acceleration is
approximately 0.03g in the vicinity of Plant Crist.

7.1.2.2 Gypsum Storage Pond

General soil properties and soil parameters used for the slope stability analyses performed on the
Gypsum Storage Pond are presented in Table 9.

Table 9 — Soil Parameters for the Gypsum Storage Pond Subsurface Profile

Effective Stress Parameters

Unit Weight
Stratum ®
(psf)
(degrees)
In Place Sand (base of disposal area) 110 30 100
Sand Berm 110 32 100
Compacted Gypsum Berm 85 40 0
Sluiced Gypsum prior to Consolidation 70 23 0
Sluiced Gypsum after Consolidation 80 25 0

Summary of safety factors computed for the different cases and cross sections of the Gypsum Storage
Pond are included in Table 10.
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Section 7 e Structural Stability

Table 10 - Summary of Computed Safety Factors for the Gypsum Storage Pond

. Factor of Safety
Condition i .
Against Sliding
Single Level Stack —Steady State 2.4
Single Level Stack —Seismic Loading 2.2
Full Stack —Steady State 2.4
Full Stack —Seismic Loading 2.2

Source: Engineering and Construction Services Calculation — Slope Stability Analyses of Ash Pond Dike, prepared by
Southern Company, August 17, 2012.

The seismic analyses were performed based on Gulf Power’s review of the USGS “Map for Peak
Acceleration with 2% Probability of Exceedance in 50 Years”; the maximum horizontal acceleration is
approximately 0.03g in the vicinity of Plant Crist.

7.1.3 Liquefaction Potential

CDM Smith’s review of the available limited subsurface information indicates that soils below the Ash
Pond embankments consist of fill underlain by a layer of wet, loose, fine to medium sand,
approximately 5 feet thick. The liquefaction susceptibility of loose sandy soils is generally considered
to be potentially high. Soil liquefaction occurs in loose, saturated cohesionless soil (sands and silts)
when a sudden loss of strength and loss of stiffness is experienced, sometimes resulting in large,
permanent displacements of the ground. Even thin lenses of loose saturated silts and sands may cause
an overlying sloping soil mass to slide laterally along the liquefied layer during earthquakes.

Gulf Power provided CDM Smith with liquefaction potential analyses for the Ash Pond and Gypsum
Storage Pond, dated September 6, 2012. The soil properties used for the analyses were obtained from
blow counts resulting from Standard Penetration Tests performed in 1971 and 1992. The analyses
evaluated the liquefaction potential of the two ponds when subjected to loading associated with a
seismic event having a 2-percent exceedance over a 50-year period, considering seismic hazards
derived from both the Central and Eastern U.S. random faulting source (CEUS) and the New Madrid
Source Zone (NMSZ). According to the report submitted, nearly 90 percent of the seismic hazard for
Plant Crist is derived from the CEUS and about 11 percent of the hazard is attributed to the NMSZ. The
analyses evaluated embankment liquefaction potential for an average earthquake of magnitude 5.8 at
100km (CUES source) and an average earthquake of magnitude7.8 at 630km (NMSZ source). The site
modified zero-period accelerations (PGA) for the Ash Pond were .066g (CEUS) and 0.039g (NMSZ) and
0.042g (CEUS) and 0.025g (NMSZ) for the Gypsum Storage Pond. For the purpose of the liquefaction
potential analyses, water was assumed to be 10 feet below the top of crest for the Ash Pond. CDM
Smith notes there was approximately 3 feet of freeboard in the Ash Pond during our August 20, 2012
condition assessment. Water was assumed to be at El. 15 for the Gypsum Storage Pond, however no
datum was referenced.

A summary of safety factors computed for the different Ash Pond cross sections is included in Table
11.
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Section 7 e Structural Stability

Table 11 — Summary of Computed Safety Factors for Liquefaction Potential; Ash Pond
Ash Pond Dike Centerline

Factor of | Factor of Factor of | Factor of Factor of | Factor of
Safety, Safety, Safety, Safety, Safety, Safety,
CEUS NMSz CEUS NMSZ CEUS N\ y4

5 13 >5 >5 5 2.8 2.8 20 >5 >5
10 43 >5 >5 5 2.6 2.5 33 >5 >5
15 32 >5 >5 5 2.4 2.2 17 >5 >5
20 26 >5 >5 5 2.1 1.9 4 2.0 1.8
25 6 2.2 1.8 5 2.0 1.7 8 2.5 2.1
30 5 clay Clay 4 1.8 1.5 5 Clay Clay
35 3 2.2 1.7 0 1.4 1.1 1 1.5 1.1
40 3 1.6 1.2 4 1.8 1.4 5 2.0 1.4
45 6 2.0 1.4 4 1.9 13 9 2.5 1.8
50 51 >5 >5

The Ash Pond analysis indicates liquefaction of the foundation soils does not appear to be a threat
during the CEUS scenario earthquake. During the NMSZ scenario earthquake, soft natural soils
encountered immediately below the embankment fill exhibited factors of safety of 1.1 and 1.2. This
suggests some strength loss may occur in this stratum due to earthquake-induced pore pressure
build-up. Gulf Power states in the September 6, 2012 report, they believe there is a very low likelihood
of an NMSZ scenario earthquake occurring over the life of Plant Crist. CDM Smith recommends that an
evaluation be performed to determine if the strength loss would result in unacceptable seismic
deformations.

A summary of safety factors computed for the different Gypsum Storage Pond cross sections is
included in Table 12.

Table 12 — Summary of Computed Safety Factors for Liquefaction Potential; Gypsum Storage Pond

Gypsum Storage Pond

Factor of | Factor of Factor of Factor of Factor of
Safety, Safety, Safety, Safety, Safety,
CEUS NMSz CEUS NMSz
6
9
15 10 >5 >5 5 2 Excavated
20 15 >5 >5 7 9
25 21 >5 >5 33 Excavated 13 >5 >5
30 19 >5 >5 17 20 >5 >5
35 13 >5 >5 24 25 >5 >5
40 21 >5 >5 16 2 4.6 4.1
45 31 >5 >5 27 5 >5 >5
50 40 >5 >5 23 >5 >5 >5 >5 >5
55 47 >5 >5 45 >5 >5 23 >5 >5
60 15 >5 >5 27 >5 >5 28 >5 >5
65 5 >5 3.7 62 >5 >5
70 40 >5 >5
75 25 >5 >5
80 52 >5 >5
85 64 >5 >5
CDM 7-5
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Section 7 e Structural Stability

At the Gypsum Storage Pond, the analysis indicates liquefaction of the foundation soils is not a threat
during either of the scenario earthquakes, for the conditions evaluated.

Documentation provided by Gulf Power did not include evaluation of liquefaction potential for the
Process Sedimentation Pond and Process Return Water Pond.

7.2 Adequacy of Supporting Technical Documentation

Structural stability documentation to support the safety assessment for the embankments at Plant
Crist is considered incomplete. Required additional documentation includes:

= Liquefaction analyses -Process Sedimentation Pond and Process Return Water Pond.

= Stability analyses - Process Sedimentation Pond and the Process Return Water Pond.

7.3 Assessment of Structural Stability

Structural Stability of the Process Sedimentation Pond and Process Return Water Pond is rated POOR
based on the following:

= Liquefaction analyses have not been provided for Process Sedimentation Pond and Process
Return Water Pond.

=  Stability analyses have not been provided for the Process Sedimentation Pond and the Process
Return Water Pond.

Structural Stability of the Ash Pond is rated POOR based on the following:

= Inadequate factors of safety have been determined at four of the six cross sections reviewed for
Steady-State Condition at Normal Pool, and inadequate factors of safety have been determined
at two of the six cross sections reviewed for Rapid Drawdown Condition from Normal Pool.

= Inadequate factors of safety have been determined for liquefaction of the foundation soils under
the NMSZ scenario earthquake. The analyses indicate potential strength loss in the soils at two
locations. CDM Smith recommends that an evaluation be performed to determine if the
potential strength loss would result in unacceptable seismic deformations.

Structural Stability of the Gypsum Storage Pond is rated SATISFACTORY based on the following:

= Recent slope stability analyses of the Gypsum Storage Pond embankments are well documented
and in general, satisfactory safety factors are reported for the different loading conditions
analyzed.

= Recent liquefaction analysis indicates liquefaction of the foundation soils is not a threat for the
conditions evaluated.
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Section 8

Adequacy of Maintenance and Methods of
Operation

8.1 Operating Procedures

The Ash Pond includes five (5) Ash Decant/Settling Ponds that have been formed within the
northwest portion of the Ash Pond through construction of divider embankments. The Ash Pond is
currently used as a waste water pond, receiving runoff from stormwater, plant operations, and the
coal stockpile. Discharge water from plant operations contains bottom ash, fly ash and boiler slag. The
Ash Pond also receives overflow from the bottom ash dewatering bins. Prior to entering the Ash Pond,
discharge water from the plant operations flows through the five (5) Ash Decant/Settling Ponds
(water is pumped from plant operations into the southernmost and middle ponds). Water from the
northernmost pond flows by gravity to the Ash Pond through two 30-inch-diameter steel pipes that
discharge below an existing walkway/catwalk located at the north corner of the Ash Pond. In
addition, a series of turbidity barriers is present on the surface of the Ash Pond to create a baffle-type
system and increase residence time. Water flows out of the Ash Pond by gravity through a concrete
spillway structure located near the south corner of the pond. Before water is discharged into the
Escambia River, water goes through the settling ponds into the main pond and then is discharged into
Thompson’s Bayou by a concrete spillway outlet structure.

The Gypsum Storage Pond receives sluiced gypsum, a by-product from the plant’s flue gas
desulfurization system (FGD Scrubber). Decant water from the Gypsum Storage Pond overflows
through a riser structure to the adjacent Process Sedimentation Pond and Process Return Water Pond.

8.2 Maintenance of the Dam and Project Facilities

Gulf Power provided CDM Smith with copy of their guidelines and procedures for routine maintenance
and inspection of the CCW impoundments described in this report. Also, they provided a copy of
“Safety Procedures for Dams and Dikes” by Southern Company, which was reviewed and approved by
Southern Company’s Executive Vice President on April 30, 2012.

[t was indicated by Plant Crist personnel during the site visual assessment by CDM Smith that visual
dam inspections are performed at all CCW impoundments every week, and Southern Company
performs a general detailed inspection once every year. Copies of the annual inspection reports for the
4 years previous to this assessment were provided to CDM Smith for information.

8.3 Assessment of Maintenance and Methods of Operations

Based on CDM Smith'’s visual observations and review of documents provided by Gulf Power and
Southern Company, maintenance and operations procedures appear to be adequate for Plant Crist.
However, several relatively minor deficiencies (i.e. long-established animal burrows, erosion rills, and
dense vegetation on the northwest embankment of the Ash Pond) were observed. No major
maintenance issues were identified.
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Section 9

Adequacy of Surveillance and Monitoring Program

9.1 Surveillance Procedures

Gulf Power is required by Florida Department of Environmental Protection (FDEP) under National
Pollutant Discharge Elimination System (NPDES) Permit No. FLO002275 to monitor discharge of
wastewater into Thompson’s Bayou, and groundwater in the vicinity of the CCW impoundments
described in previous sections of this report. Surveillance procedures should be in accordance with
the FDEP - NPDES Permit. Based on the information provided to CDM Smith by Gulf Power, it appears
that discharge water into Thompson’s Bayou is being monitored accordingly.

Gulf Power is also required to maintain records and make them available for FDEP inspection for at
least three years after report preparation.

9.2 Instrumentation Monitoring

Based on the documents reviewed by CDM Smith, thirty four (34) piezometers/ monitoring wells are
installed in the vicinity of the CCW impoundments. Gulf Power submits to FDEP groundwater
readings, daily rainfall data, and analytical data for groundwater sampling in a semiannual
Groundwater Report. CDM Smith was provided with the last 9 Groundwater Reports submitted to
FDEP from 2008 to 2012.

9.3 Assessment of Surveillance and Monitoring Program

Based on the documents reviewed by CDM Smith, a series of monitoring wells have been installed for
compliance with FDEP in the vicinity of the CCW impoundments. A summary of the water level
readings and potentiometric maps were included in the Groundwater Report by Gulf Power to FDEP
dated August 9, 2011. A reproduction of the potentiometric maps and summary table of groundwater
levels as presented by Gulf Power to FDEP is presented in Figure 5A to Figure 5C. Based on
information provided by Gulf Power, Groundwater Reports are delivered semiannually to FDEP.

A summary of groundwater levels collected on March 23, 2012 by Gulf Power as presented in the
Groundwater Report to FDEP, dated August 13, 2012 is presented in Table 13.

Table 13: Monitoring Wells Water Levels.

Crist March 2012 Water Levels
WELL ID. TOC Elevation WATER LEVEL Unit Area GW Elevation

MWB-1 89.47 80.7 5 Ash Landfill 8.77
MWC-3 33.45 28.06 5 Ash Landfill 5.39
MWC-4 22.29 14.72 5 Ash Landfill 7.57

GE-5D 32.23 24.61 5 Ash Landfill 7.62
MWC-8 109.71 102.86 5 Ash Landfill 6.85
MWP-9 53.73 46.29 5 Ash Landfill 7.44
MWP-11 69.90 59.53 5 Ash Landfill 10.37

CDM

Smith

9-1



Section 9 e Adequacy of Surveillance and Monitoring Program

9.3.1 Adequacy of Surveillance Program

Based on the documentation provided by Gulf Power to CDM Smith, the groundwater surveillance
program appears to be adequate and follows FDEP- NPDES Permit requirements.

9.3.2 Adequacy of Instrumentation Monitoring Program

Based on the documentation provided by Gulf Power to CDM Smith, the instrumentation monitoring
program appears to be adequate for each CCW impoundment. Quantity and locations of
piezometers/monitoring wells appear to comply with requirements from FDEP. However,
piezometers/monitoring well construction data/logs were not provided to CDM Smith for review.

Crist March 2012 Water (Continued)
WELL ID. | TOC Elevation | WATER LEVEL Unit Area GW Elevation
MWP-13 103.83 92.65 5 Ash Landfill 11.18
GE-1D 20.78 17.41 5 Ash Landfill 3.37
GE-2D 37.79 35.05 5 Ash Landfill 2.73
GE-3D 64.04 57.82 5 Ash Landfill 6.22
GE-4D 18.61 12.49 5 Ash Landfill 6.12
GE-6D 21.25 16.95 5 Ash Landfill 430
MWB-2 89.59 78.01 2 Ash Landfill 11.58
GW-1S 65.53 53.87 2 Ash Landfill 11.66
MWI-1 33.35 28.08 2 Ash Landfill 5.27
MWI-2 22.36 14.29 2 Ash Landfill 8.07
GE-5S 32.22 24.94 2 Ash Landfill 7.28
MWC-10 109.71 102.80 2 Ash Landfill 6.91
F MWC-12 70.74 57.95 2 Ash Landfill 12.52
z MWP-8 53.71 45.65 2 Ash Landfill 8.06
MWP-10 69.75 59.67 2 Ash Landfill 10.08
m MWP-12 103.68 42.44 2 Ash Landfill 61.24
E GE-1S 20.97 16.81 2 Gypsum Area 1 4.16
GE-2S 38.56 37.17 2 Gypsum Area 1 1.39
:’ GE-3S 63.65 59.39 2 Gypsum Area 1 4.26
u GE-4S 18.62 13.19 2 Gypsum Area 1 5.43
GE-6S 21.13 16.02 2 Gypsum Area 1 5.11
o MWP-11 115.55 25.23 1 Ash Landfill 90.32
n MWP-1 63.37 DRY 1 Ash Landfill DRY
MWP-2 95.18 11.46 1 Ash Landfill 83.72
m MWP-3 81.78 14.44 1 Ash Landfill 67.34
> MWP-4 100.99 11.25 1 Ash Landfill 89.74
b MWP-7 110.50 16.52 1 Ash Landfill 93.98
- -
u All water levels were collected on 3/23/2012
(s 4
.
(1
)]
-

CDM
Smith -2
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Section 9 e Adequacy of Surveillance and Monitoring Program

It should be noted that 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. CDM Smith recommends to routinely
monitor for the occurrence of any of these conditions so that preventive measures can be taken in
response to any of these observations.

CDM
Smith 9-3
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Plant Crist Unit 1 Groundwater Elevation Data Summary:

Unit 1 Northing Easting GW ELEV.
MWC-11 577223.10 1107440.55 92.23
MWP—1 579678.30 1106935.18 52.26
MWP—2  5789486.50 1107048.31 83.99
MWP-3  573043.70 1107622.00 DRY
MWP—4  578385.00 1107496.00 NA
MWP—-7  576900.90 1108396.69 94.91
LEGEND:

@ GYPSUM STORAGE AREA MONITORING WELLS
—=— === PLANT CRIST PROPERTY BOUNDARY

~~*> EXISTING GROUND CONTOURS
»—s— FENCE

GROUNDWATER CONTOURS
——— GROUNDWATER FLOW DIRECTION

adfor
the mbsidiaries of The Southern Compony or of thind parties. R ls intended
of, or of, the

una,
dweemination, or dechowurs of ony portien hereof la prohibited,

FOR

Southern Company Generation
Engineering and Construction Services

PLANT CRIST
UNIT 1 GYPSUM STORAGE AREA
POTENTIOMETRIC SURFACE MAP
APRIL 14, 2011

Shith

NOT TO SCALE

Gulf Power Company

SCALE

PROJ 1D,

DRAWING NUMBER

SHEET

CONT'D

REV

17 = 600’

ES2015S51

1

FINAL

FIGURE-5A

UNIT 1 - POTENTIOMETRIC SURFACE MAP

GULF POWER - PLANT CRIST

PENSACOLA, FLORIDA
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* Plant Crist Unit 5 Groundwater Elevation Data Summary:

Unit 5 Northing Easting GW ELEV.
MWB—1 576316.33 1107666.84 11.57
MWC—3 580867.2 1107075.8 5.71
MWC—4 579957.03 1107920.6 8.18
MWC—8 577981.55 1109436.25 7.88
MWP—9 580469.48 1106903.63 8.15
MWP—11  579563.75 1106289.79 11.25
MPW—13  578144.59 1107323.19 12.48
GE—1D 582000.42 1108507.74 3.49
GE-2D 581490.11 1109320.21 1.97
GE-3D 580329.88 1109320.79 6.55
GE-4D 580579.82 1107978.14 8.3
GE—5D 579065.76 1108720.19 8.64
GE—6D 581673.14 1108943.44 4.06
LEGEND:

& GYPSUM STORAGE AREA MONITORING WELLS
= «x=== PLANT CRIST PROPERTY BOUNDARY
~7"> EXISTING GROUND CONTOURS

~———= FENCE
—— GROUNDWATER CONTOURS
—— GROUNDWATER FLOW DIRECTION

’ Southern Company Sarvices, inc.
Company Services, nc. Al Righte Reserved

. dh andfer trode secret Information
Southern Compony or of third porles. It e intended
of, or of, the

-,
deremningiion, or deciosurs of oy portion hereof s prohiled.

Southern Company Generation
Engineering and Construction Services
FOR

PLANT CRIST

UNT 5 GYPSUM STORAGE AREA
POTENTIOMETRIC SURFACE MAP
APRIL 14, 2011 ‘

Shith

NOT TO SCALE

Gulf Power Company

SCALE PROJ 1D,

DRAWING NUMBER SHEET | CONT'D | REV

ES2015S3 | 1 |FINAL| O

17 = 600

FIGURE-5B

UNIT 5 - POTENTIOMETRIC SURFACE MAP
GULF POWER - PLANT CRIST
PENSACOLA, FLORIDA




-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Plant Crist Unit 2 Groundwater Elevation Data Summary:

e B

Unit 2 Northing Easting GW_ELEV.
MWB-2 576320.37 1107675.65 13.46
MWI -1 580866.5 1107082.4 5.8
MWI-2 579957.03 1107805.88 9.05
MWP-8 580426.93 1106880.64 8.67
MWP—-10 579577.08 1106284.66 11
MWP—12 578152.04 1107322.62 12.53
GE—-1S 582003.37 1108516.39 3.48
GE-2S 581483.15 1109326.43 1.1
GE—-3S 580376.89 1108321.13 3.2
GE—4S 580572.7 1107976.09 5.7
GE-3S 579068.53 1108711.13 7.86
GE-86S 581674.53 1108934.89 4.58
GW-1S 578484.47 1106097.19 12.84
MWC—10 577968.69 1109451.94 7.71
MWC—-12 578418.02 1106183.31 13.69
LEGEND:

@ GYPSUM STORAGE AREA MONITORING WELLS
e cwmem PLANT CRIST PROPERTY BOUNDARY
EXISTING GROUND CONTOURS

~——— FENCE
= GROUNDWATER CONTOURS
~————=— GROUNDWATER FLOW DIRECTION

Toviher Ll P e,
deweminotion, or deckosurs of ory poriion bereof i prohilbibed.

FOR

Southern Company Generation
Engineering and Construction Services

PLANT CRIST
UNIT 2 GYPSUM STORAGE AREA

POTENTIOMETRIC SURFACE MAP
APRIL 14, 2011

Gulf Power Company

PROJ 1.0.

DRAWING NUMBER

SHEET | CONT'D

REV

1" = 600’

ES2015S2

1 [FINAL

Shith

NOT TO SCALE

FIGURE-5C

UNIT 2 - POTENTIOMETRIC SURFACE MAP

GULF POWER - PLANT CRIST

PENSACOLA, FLORIDA
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Section 10

Reports and References

The following is a list of reports and drawings that were provided by Gulf Power and Southern Company
and were used during the preparation of this report and the development of the conclusions and
recommendations presented herein. Gulf Power and Southern Company requested these documents be
considered as Confidential Business information (CBI).

1.

10.

11.

Notice of Permit FLO002275, prepared by Florida Department of Environmental Protection to Gulf
Power Company, January 26, 2011

Environmental Resource Permit and State-owned Submerged Lands Authorization Permit No. 17-
724498-002-EI, prepared by Florida Department of Environmental Protection Northwest District,
September 1, 2011

Groundwater Monitoring Reports and Daily Rainfall Logs and Sampling Logs for Plant Crist -
Permit FL 000 2275, prepared by Gulf Power to Florida Department of Environmental Protection
Northwest District, July 25, 2008

Groundwater Monitoring Reports and Daily Rainfall Logs and Sampling Logs for Plant Crist -
Permit FL 000 2275, prepared by Gulf Power to Florida Department of Environmental Protection
Northwest District, January 26, 2009

Groundwater Monitoring Reports and Daily Rainfall Logs and Sampling Logs for Plant Crist -
Permit FL 000 2275, prepared by Gulf Power to Florida Department of Environmental Protection
Northwest District, July 27, 2009

Groundwater Monitoring Reports and Daily Rainfall Logs and Sampling Logs for Plant Crist -
Permit FL 000 2275, prepared by Gulf Power to Florida Department of Environmental Protection
Northwest District, February 11, 2010

Groundwater Monitoring Reports and Daily Rainfall Logs and Sampling Logs for Plant Crist -
Permit FL 000 2275, prepared by Gulf Power to Florida Department of Environmental Protection
Northwest District, August 12,2010

Safety Procedure for Dams and Dikes, prepared by Southern Company Generation, April 30, 2012

Groundwater Monitoring Reports, Daily Rainfall Log, Potentiometric Maps and Sampling Logs for
Plant Crist - Permit FL. 000 2275, prepared by Gulf Power to Florida Department of Environmental
Protection Northwest District, August 9, 2011

Application for Department of the Army permit assigned number SAJ-2005-02502, prepared by
the Department of the Army Jacksonville District Corp of Engineers to Gulf Power, July 27, 2011

Inspection Checklist, prepared by Florida Department of Environmental Protection to Gulf Power
Plant Crist Facility, July 26, 2012

CDM
Smith 10-1
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Section 10 e Reports and References|

Inspection Checklist, prepared by Florida Department of Environmental Protection to Gulf Power
Plant Crist Facility, Jun 28, 2011

Groundwater Monitoring Reports and Daily Rainfall Logs and Sampling Logs for Plant Crist -
Permit FL. 000 2275, prepared by Gulf Power to Florida Department of Environmental Protection
Northwest District, February 15, 2011

Groundwater Monitoring Submittal for Sampling conducted at the Plant Crist, prepared by Gulf
Power to Florida Department of Environmental Protection, Northwest District, August 13, 2012

Safety Procedure for Dams and Dikes, prepared by Southern Company Generation, April 30,2012

Specific Purpose Survey: Pond Spot Elevations Gulf Power Company Crist Plant, prepared by
Pittman, Glaze and Associates, Inc., March 14, 2009

Crist Completion of Construction - NPDES Permit #FL0002275, prepared by Gulf Power to Florida
Department of Environmental Protection, June 25,2010

Ash Pond Certification Letter for Plant Crist, prepared by Gulf Power to Florida Department of
Environmental Protection, December 17, 2008

Drawing, Escambia River Condition Survey, prepared by U.S. Army Corps of Engineers, Mobile
District, Sheet 10 of 13, March 2012

Ash Pond Dike Study, along with drawings, logs, and test data, prepared by Southern Company
Services to Gulf Power Company, June 1, 1992

Plant Crist Proposed Ash Pond Dike Modifications, Phase 2 Report, prepared by Southern
Company Services to Gulf Power Company, November 2, 1992

Plant Crist Ash Pond Dike Study, Phase 3 Report, prepared by Southern Company Services to Gulf
Power Company, February 23, 1993

Test Boring Records - Boring Number: B-1094, obtained from Gulf Power Company, August 29,
1971

Soil Boring Log, Ash Pond Dike Stability Analysis, prepared by Southern Company Services, Inc.,
February 4, 1992

Drawing Survey, prepared by Southern Company Services, Inc, for Gulf Power Company, February
9,1993

Drawing D-34344 - Detail - Ash Pond Dike Modifications, Cross Sections

Hydrographic Survey of a Portion of Crist Plant - Ash Pond, prepared by Pittman, Glaze and
Associates for Gulf Power Company, August 25, 2010

Ash Pond Dike Inspection Report, Crist Steam Plant, prepared by Southern Company Services for
Gulf Power Company, October 31, 1996

CDM
Smith 10-2
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29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

Section 10 e Reports and References|

Plant Crist Ash Pond Dike Modifications Draft - Inquiry Package including Scope Document,
Technical Specification, Proposal Form, Soil Boring Logs, Dilatometer Data Sheets, and Laboratory
Test Results, and three Design Drawings, prepared by Southern Company Services, April 22, 1994

Design Calculations - Slope Stability Analysis of Gypsum Facility, prepared by Southern Company
Services, Inc., August 17, 2012

Engineering and Construction Services Calculation - Slope Stability Analyses of Ash Pond Dike,
prepared by Southern Company, August 17, 2012

Ash Pond Certification Letter for Plant Crist, prepared by Gulf Power to Florida Department of
Environmental Protection, December 23, 2009

Ash Pond Certification Letter for Plant Crist, prepared by Gulf Power to Florida Department of
Environmental Protection, December 20, 2010

Drawings - Ash Pond Dike Modifications, Plan by Southern Company Services, April 1994
Safety Procedure for Dams and Dikes, prepared by Southern Company Generation, June 29, 2009
Plant Crist Hydrologic and Hydraulic Study of the Ash Pond and Skimmer Ponds, August 2011

Groundwater Monitoring Reports, Daily Rainfall Log, Field Edd, Lab Edd, Potentiometric Maps,
Laboratory Analytical Reports and Sampling Logs for Plant Crist - Permit FL. 000 2275, prepared
by Gulf Power to Florida Department of Environmental Protection Northwest District, February
14,2012

Dam Safety Inspection Report, prepared by Southern Company, to Gulf Power Company, March 10,
2009

Annual 2011 Dam Safety Inspection Report of Plant Crist, prepared by Southern Company to Gulf
Power Company, April 14, 2011

Annual 2010 Dam Safety Inspection Report and Photograph of Plant Crist, prepared by Southern
Company to Gulf Power Company, January 24, 2011

Annual 2012 Dam Safety Inspection Report and Photographs of Plant Crist, prepared by Southern
Company to Gulf Power Company, May 10, 2012

Dam Safety Inspection Weekly Report - Blank Form

A Specific Purpose Survey, Pond Cross Section, Gulf Power Company Crist Plant, by Pitman Glaze
and Associates, Inc, March 14, 2009

CD - Plant Crist Gypsum Storage Area - Specifications - Geo/Hydrogeo - Volume 1 - Volume 4
CD - Drawings - Plant Crist Gypsum Storage Area
CD - Drawings - Plant Crist Weir Replacement

CD - Plant Crist Gypsum Storage Area - Stormwater Calculations

CDM
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Documentation from Gulf Power Company, Plant Crist
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Appendix A

Doc 01: Soil Borings
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Southern Company Services, Inc. a

Soil Boring Log
e CONFIDENTIN HOLE No. APD-4
tocation: ASH POND DIKE L ‘iﬂﬂh
Purpose: _STABILITY ANALYSIS SHEET 1 OF 1
Position: E 1,112,743.8 N 578,242.1 Surface Elevation: 90,50 o
| Rig Type: MOBILE Contractor: PENSACOLA TESTING __ Drille:  MATT AND ROBERT
| Drilling Method:  WASH BORING ' Boring Depth:  46.0 No.SPT: 8 Mo. UD Samples: 0

Date Started: 2/4/92 Date Completed: 2/4/92 Logged By: JOEL MILLER _ Date Logged: 2/4/92
Hote Closure: GRQUT

wl on |9 SAMPLE il TEST RESULTS
é % t o S &9 S S ey o A
Sl 2|8 g |3 R R
" Eg al SOIL DESCRIPTION g gl gl 2o COMMENTS .556 B B
AR 8209 BEREdE o
< g £ < 2ol k3 £z oH
o JRF g "
5:% Red-brown slightly clayey fine éAND. 8/13/21
o _;4/ _______________________ (34)
10:& Red-brown clayey fine SAND. 4/?1/%/3
7980 AT T T T T TTToTTT TS m e DIKE FiLL

5
R

10/13/17/17
(34)

g
B
a
o
7 N 2t R e IO Pt I VP B |

20 4/3/4/5
i 9
6750 Fy T T T TTTTTTTTTommeo-
25_? Brown-gray slightly silty fine to medium 2/8/11/13
] % SAND {§" wood fragments at top of spoon). (23)
30:/ Brown-gray slightly silty fine to medium 4/8/7/7
_é SAND with no wood fragments (14
]
r['T{ Botiom of Dike FITAt 32
_ K UD ATTEMPT @ 34-38'.NC
[J.;] Soft Organic CLAY and SILT. SAMPLE,
1/1/1/1
Medium gray clayey fine SAND @
F.
: 12" medium gray fine sandy CLAY. S H/171/1D
46.50 o4 "T5"light gray sty CLAY, = (1)
44.90 3" orange-tan slightly clayey fine SAND. [
Bottom of Hole @ 46"
e Hole No.
58 = Split Spocn; ST = Shelby Tube; 3=Z while drilling after 24 hours D-
D = Dennigon; P = Pitcher; O = Other ¥ atter driling APD-4




Southern Company Services, Inc. a

Soil Boring Log
. R TR 3 i i l
Froject:  PLANT CRIST j- C ) !DEN'” AL HOLE No. APD-¢
Location: ASH POND DIKE : Do Wl
Purpose: STABILITY ANALYSIS SHEET 1 OF 1
Position: E 1,112,893.9 N 578,022.7 Surface Elevation:  91.00
| Rig Type: MOBLIE Contractor: PENSACOLA TESTING  Driler:  MATT & ROBERT
Drilling Methad: - WASH BORING Boring Depth: 46,0 No.SPT: 8 No. UD Samples: 0
Date Started:  2/4/92 Date Completad:  2/4/92 Logged By: JOEL MILLER  Date Logged: 2/4/92
Hoie Closure: GROUT SN
wl o~ (S SAMPLE TEST RESULTS
4 Sk A oA A A
glet | e o S| Y® R S TR
Flx2 18 = x| 3 S BoH©
[ SOIL DESCRIPTION d & « COMMENTS [ = | 2
gl eg|d 5 oy LY 7] mé 24 O
=1 g Q8 % g 0 B =
a o |E < |- 5 =1ln
> o £5 »
= 5 (7] g 0 % g PR |
—le1.00 _7
:% Rad-brown clayey fine SAND with occasionai
5_/ clay lense 4/7/6/T
72 (13)
85.00 :é """""""""""""" DIKE FILL
10:? Brown-gray siightly olayey fine to medium S B/6/17/24
_% SAND with occasional clay lenss. (43) | OCCASIONAL CLAY LENSES
15:5"..@-"F 10/13/14/18
g N P
20 17 8/9/11/18
g N P
69.00 127 TanMed: im gray clayéy fine to medium™ ~
:g SAND (n'::y be very smﬂ:‘organic).
25 L7 3/5/3/3
5:"/,/; S (é)/ CLAY LENSE @ 25"
8400 7 Bottom of Dike Pl AL 27" BOTTOM OF DIKE @ 27°
i UD ATTEMPT @ 29-31". NO
SO:Z Soft Organic CLAY and SILT SAMPLE, @
P
58.00 _} Medium gray clayey fine SAND to sandy
i / CLAY with few wood fragments. g
35_ WH/1/1/4
4 2)
‘Z ( UD ATTEMPT @ 38-38". NO
i 4 SAMPLE.
52.0010 ¥°] Medium gray slightly clayey to slightly <it 2/1/2
_;/ fine to medrnrm SAN{} wiz:zery f;?n w‘::odty S )
_é fragments
45:(:{? 11/4/2/%
_’/ S /(e/) / BOTTOM 8" OF HOLE
Bottom of Hole @ 46 Sl"é%\féED Ogﬁé:%s AND
Wi FRA N
§S = Split Spoon; ST = Sheiby Tube; ¥ while drilling R4 aftar 24 hours Hole No.
(D = Dennison; P = Pitcher: O = Other X atter drilling APD-6
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" 'Southern Company Services, Inc. A

Soil Boring Log
Project:  PLANT CRIST AL IR T HOLE No. APD-7
Loction:  ASH POND DIKE (Jugqrﬁiﬁuq ﬁ Ai_ |
Purpose; _STABILITY ANALYSIS 5 SHEET 1 OF 1
Position; E 1,112,664.4 N 579,207.2 Surface Elevation:  91.00
| Rig Type: MOBILE Contractor: PENSACOLA TESTING  Driller;:  MATT & ROBERT
Drifling Methad: _WASH BORING Boring Depth: _48.0 No.SPT: 8 No. UD Samples: 1

Date Started: 2/3/92 Date Completed: 2/3/92 Logged By: JOEL MILLER  Date Logged: 2/3/92

Hole Closure: GROQUT

~ ]2 SAMPLE TEST RESULTS
2|9 S Q
Y Tl W< wd_ S s 4
=z (R g x| 3, xlg S8 Y v
ol B2 H SOIL DESCRIPTION g ml & g © COMMENTS E £\ B E
SRR ERC A HEHEIE ~
§ 5 g 53 = = i
— Q oc e Q)|
91.00 &
'g Red-brown slightly clayey Fine to medium
:% grained SAND.
5 177 : 4/7/10/10 DIKE FILL
oo % ________________________ AN z0)
; -é Red-brown clayey SAND to sandy CLAY with
_,f some plastic clay lenses
104? N s
80.00 */,4 Hed biown ighily clayey ine 15 mediom ~ UD ATTEMPT @ 11,
| f// grained SAND to tan clean SAND MATERIAL TOQ HARD. NO
SAMPLE
L7 8/9/9/8
76.00 _///2 (n
% UD ATTEMPT @ 16". 14| NP | NP | SM
_/ OBTAINED 14-16" OF
] / Red-tan-gray slightly silty mediurmn grained SAMPLE
207F7] SAND with few amall shells. S 2/1/2/2
R #)
7000 I
13 Medium gray siightly silty fine to medium 3/4/3/5
-] grained SAND with lense of wood fragments 8)
Fi T UD ATTEMPT @27.5'. TCO
~Botiom of Dike Fill at 27" HARD (WOOD?). NO SAMPLE
UD ATTEMPT @28-31'.TQO
Soft Organic CLAY and SILT SOFT. NO SAMPLE
REDRILL HOLE TO 32"

UD ATTEMPT 32-34". TOO
T S 1/2/1/0| SOFT. NO SAMPLE
] Madium gray sitty clayey fine SAND n

N7y S 0/1/2/3
.,::-:"' . (8)

Medlum gray clayey fine to medium SAND S 2/2/4/5
_— _ 8
Bottomn of Hole @ 46'
" Hele No.,
S8 = Spiit Spoon; ST = Shelby Tube; ¥ while drilling E after 24 houra
D = Dennison; P = Picher; O = Other ! 8.0 after driliing APD—7




YULF FURKh wunrnmr

FiLE NAME:-
FILE NUMBER:

LI NU. s

COVFDENTIAL

PLANT CRIST ASH FOND DAR
CRISTID.DAT

RECORT OF DILATOMETER TEST NO. iD-i
USING DATA REDUCTION PROCEDURES IN WARCHETTI (ASCE,J-BED,HARCH 80)
X0 IN SANDS DETERMINED USING SLHMERTNANN METHOD (1993}

PHI ANGLE CALCULATION BASED DN DURGUNOELU AND MiT CHELL [RSEE

RALEICH CONF, JUNE 75

#HI ANBLE HORMALITED TO 2,72 BARS USING BALIGK'S EXPRESSION iﬂSuEAu SED, Hﬁ" 78}

¥ODIFTED MAYNE AND KULHAWY FORMULA LaED FBR BLR 'q SHHDS {ASEE,J-3ED, JLNE

am
&t

LOCATION: ASH POND DAM
PERFORKED - DATE: 1B MARCH 1992
8Y: GILLIAW

CALIDRATION INFORMATION:
DELTA 4 = .01 BARS DELTAB =
ROD BIA.= 3.70 CM FR.RED.DIA.=

.49 DARS
5.40 CK

GABE 0 = .15 BARS  GWT DEPTH=
ROD WT.= 6,50 KB/X  DELTA/PHI= .50

ANALYSIS USES HZ0 LNIT #El@

| BAR = 1.019 KB/CM2 = 1.044 TOF = 14.51 PSI

DEPTH 1 THRUST A B ED 1D KD 40 GAMMA SV PC R X0 i PHL ¥ B3I TVPE
(££) (M1 iKBI (BAR) (BAR) (BAR) ©{DAR) {T/M3) (BAR) (BAR) (BAN) (DEGS (BAR)
HRERE HEREEE FREER  MEEEE EREEE ERERE FEREE EREEES FHREEE RRRRRE O BERET RRERY  BRIEE O GFERR BERER  REEERE  SRRRRERELEA
20.5" 630 25 .60 L0 26, ILTE .19 .47 TR0 L0600 L0608 il s TLE 3D
P01 = .42 PE= 36 ?l= LID o
g8 1. .80 3.0 B0, 8,03 2.63  .468 1790 081 .17 L8 53 i3 R =31
880 115 11T 450 105, B.20 3.5 .49 §.00 .01 .23 LIT Lhl 5 ¢=0 psi
720 0. 1,85 %05 &3, 1.b6 .12 325 L0 L1200 13T 1008 .34 MR RN _:.nv s
7.5 7. L0 aB0 151, 3.35 %0 356 1800 .14 G812 LY T2l SARD
1, 1.0 L ¥ 12
. 1. 2 I . vl Led 1.7 © i
9.00 I20. 1.80 270 1. .49 4,03 702 L.A00 I3 .39 299 .99 133 25,2 SILTY CLAY
.38 220. 1.B0 280 20, .63 LAl .73 Lad0 L350 a3 L3141 S 8.7 LAYEY SILT
jp.gr P8O I L3 320 16 .3 505 A LSO L2 LD 437 LY 2.2 . CLAY C=135ps
10.20 2000, 2.80 14,20 399. B.88 4.19 819 1.B00 .309 .42 L3 L4l $2.6 993 SEND
10.50 220, 1.40 2,20 12, M 120 (B4 L.A00 .39 .15 4 3 0.8 8nT
10.80 140, Li0 233 29, 19.646 .12 878 L7000 .39 .20 .5 LK) 8.5 4.5 SAND g=27°
1.0 156, 110 240 20, 22.46 .07 908 1700 .39 .20 .54 R 6.6 167 S oop
tLA0 200, 110 275 41 5208 .08 937 1700 .30 LI B .3 8.1 350 SAND
38.0' 7 4
. 1 . & Lwda . & 2l
12.30 1600, 470 12.55 249, 2.3 679 1026 1.900 .46 298 437 .79 W7 728 SILTYGAND,
si.gr 12:80 100 373 .00 7S LI7 470 LS L3N0 48T LSI 347 LT 9.4 47 SICTY Sakp =36
*70 1R 2ees. 450 17,30 457, 497 5.10 1.0BA L0 (519 L7 307 .69 0.7 !LD S C=0 pe
£ OF SoURRUNG
TEST 0. {D-1 (CONTINUED) PAGE 1



DEPTH
(ft)

20.5"

23.4"
27.3"

31.2°

.}11

45.8'

WUL" TUNLCR LUNTAH

FILE NANE: PEAHT CAIST RSH POND BﬂH
FILE HUMBER:  CRIST20.DAT .. &

RECORD OF DILATOMETER TEST N8, 20-1

USING DATA REQUCTION PROCEDURES IN MARCHETTI (ABCE,J-GED,MARCH 80)

K0 IN SANDS DETERNINED USING SCHMERTMANN RETHOD (1983)

PRI ANGLE CALCULATION BASED ON CUREUNOGLU AND HITEHELL (RSCE,RALEISH CONF, JINE 79)
PHI ANGLE NORMALIZED TO 2,72 BARS USING BALISH'S CAPRESSION IﬁSCEi -S:B,wﬁv T4}
HODIFIED MAYNE AND KULHANY FORMULA USED FOR CCR IN SANDS (ASCE,d-GED,JUNE 32)

& ki D i
LacaTioNs 484 b0l oan TN
PERFORNED: = :0ATBY |3 MARCH 1992 CGN] iULH I
BY: SILLIAK

VB3] MU £U=i

CALIBRATION [NFORMATIOR:

BELTA A= .01 BARS DELTAB = ,43 BARS GAGE 0 = .15 BARS  SWT DEPTHs 1.8% # -
ROD DIA.= 3.70 CA FR.RED.DIA.= 5.40 CN ROD WT.= 4,50 X&/¥ DJELTA/PHI= .30 3LADE T=13.00 KN
1 BAR = 1,019 XB/CH2 = 1,048 TSF = 14,51 PSI ANALYSIS USES W20 UNIT WEIGHT = 1,000 T/43

-

I THRUSY A B ED IF KD U  GAMMA &Y PC TR Ko Ct  PHI N QiL TYPE
) KG) - {RAR} (BAR) (BAR} {BAR)  {T/H3) (BAR)  (BAR) {BAR} (DEG} {BAR)
SEERE LHERER  BRHEE BOHEE RREEE BEME HEMER  SRREME BMEAEE LEEERE ATEED GEMEE  HEREE  MMES BEIME  BEHRED  LLOBRERERELE

£.38 190, L0 2,95 4. 449 5B L33 L7000 L0800 L7 Hoy o B2 0 33 aAHD #=34°

bib8 350, LG5 S50 124, 4007 1083 éh6 1.F00 0B1 L.i7 1653 1ind 5 18 38D
5.90 325, 1.75 5.30 113, 3.38 9.35 .A% 1.800 .103 L.07 0.38 .22 8.5 M sap C=Opsif
7.2 . 1. . . 3, . L0047 89 3.5 104 SAND

JV eV

1] 1] Ll - °
1N W8 AT b .13 §=25
. 1 80 3.38 .8t %1 5.8 ;Aunv 1Lt C=Opsf
. NYLEES .80 4,05 83 30.5  126.8  SILTY SAN
. . e ' I 5.3 8l SGid  clie
. 8 07 . . &1 7B .45 36.4 16,5 srm SAND o
9.10 8. .80 8.50 191. 3.3 630 .73 i.800 255 1.0 3,68 .93 5.4 $00.7 ¢35
. £.40 2 1,01 781 i, . 4,91 16,95 1. 2,7 588.4 smv AN C=
N v v . T
10.20 520, .75 9.35 187, 213 7.4  .819 1.900. .34 3.37 9.87 1.2 8.4 7.4 SILTY SAND o
10.50 785, 190 11.40 244, 2.9 5.3 .49 1.900 .86 2.8 T.79 L.t 3.7 S76.4  SILTY sanp 9=29
10.80 950, 2.80 7.85 ta0. 2.93 3.99 .878 i.800 .39 1.08 L7T 3.6 71,9  SILTY SAND C=Opsf
11,10 500, 2,35 4, . 2,9 2 K g
R Selu . . . . 1.52 3.7% . 1.5 8
.70 240, 2,70 4.0 52, .99 3.38 967 1.600 450 1.02 2,27  .8h 74,3 SILT
1200 230, 2.65 A.10 36 .71 343 .996 1.600 .48 .94 251 .8t .80 37.5  CLAYEY SILT
12,30 275, 3.20 5.05 5. .74 4,04 1.025 1.700 .987 1.9 .99 .99 258 79.9  CLAYEY SILT
12,60 210, 325 4.80 40. .57 3I.94 1,055 1.700 .507 §.45 .88 .97 28! 4.8 SILTY CLAY,
.90 190, 330 4.5 21, .28 4.27 L.088 1.500 .57 1.72 3.6 1,03 .99 35.0 eLay C=275ps
13,20 {95, .85 5.20 32, .37 4,68 1.l14 1.700 .58 2,05 376 1.1l .47 5.8 SILTY CLAY
£3.50 200, I35 625 3. .34 443 L43 4700 .S66 2,00 371 L1035 2.4 cLay
13.80 4oo. 3.3 505 49, .M 336 L1737 1,700 .587 1,32 .24 @6 247 47.8  CLAYEY SILT
14,10 2100, 2.00 11,50 329, 4641 .34 1,202 1.700 .408 280,06 SAND

END OF SOLNDING

TEST WO, 20+ {CONTINUED) PAEE 1



Wt 4 TR WA TR TE3) Mis Sl
FILE MAME: PLANT CRIST ASH POND DAM CONF,DENT,A
FILE NUMBER:  CRISTID.DAT

RECORD OF DILATOMETER TEST NO, 3D-1

YSING DATA REDUCTION PROCEDURES IN MARCHETTI (ASCE,J-GED,MARCH 80}

X0 IN SANDS DETERNINED USING SCAMERTNANN NETHOD ({933

PHI ANGLE CALCULATION BASED ON DURGUNDSLY AND MITCHELL (ASCE,RALETSH CONF,JUNE 75)
41 ANGLE NORMALIZED YO 2.72 BARS USINS BALISH'S EXPRESSION inSCEAJ-ﬁEﬂ,HdV 78)
RODIFIZD MAYNE AND KULHAWY FORMULA USED FOR OCR IN SANDS (ASCE,J-GED,JUNE 82

Fe e
LOCATION: ASH:POND DaN CONfM i !
PERFORNED - DATE: 17 MARCH 1992 Wiy
e WYL BILLIGN
CALIBRATION INFORMATION:
DELTA A = .02 BARS  DELTA B
ROD DIA.= 3.70 CX  FR.RED.DIA.

1 BAR = 1,019 KE/CNZ = 1,044 TSF

+33 BARS  GAGE 0 = .15 BARS  GWT DEPTH= 2.30 M
S840 CH RED WT.= £,50 KG/M  DELTA/PHI= .30 BLADE T=13.00 WM

14.51 PSi ANALYSIS USES H20 UMIT WEISHT = 1.000 T/M3

DEPTH I THRUST A g D ID KD o GaMmA SV PL MR Ko cy  PhI H, SQIL TYPE

(£e) () 1XB)  (BAR) (BAR) (BAR) {BAR} {(T/N3} {BAR)  (BAR) {BAR) IDEGS (BAR
HREHE SHREER BREET BRTRE  FREEE RFEYE BINEF  GEMEEE piESE HEEEE  FEEHE HRBEE  FREET  BRERE MEEEYR PREEAE  FRREEIEEEELE
19,5" 6,00 75, 60 L7027, 18,71 .48 LI93 L7000 L3600 .02 .3 .24 32, SAND
&30 400, 1,25 4,55 110, 5.82 5.7 22 L7006 .08 8D 5.3 .8 7.4 2387 b g=33°
6,60 380, 1,80 5.15 116, I.BB 8.4% L350 1700 101 .95 9.38 1.4 4.5 272 SEMD  oog pgt
590 Ti0. 1,45 4.3 103, 4.24 573 481 1700 Lim2 L0 4.9 .59 40 012 gap LY PS
720 303, 1,30 4,25 94, 5,10 1,73 .0 L7000 L1473 250 Lak 1T 1544 545D
7.30 195, L2000 362 75, 5.03 2,62 .530 L7000 .163 .30 1.B4 .58 0.3 9.9 SARD
23.4" 780 450, 1.8 4,75 99, 1.%% 4, 589 1,700 . 59 37T 8.4 178.4 3hkD
. . - . * . . » wda l ¥ N 4} » CLAVEY L
8.40 3¢, 425 570 39, .33 15.09 L428 4,706 .27 5.33 23,40 .36 LAY 13.7 (LAY C=625ps
28.3" _B.70 230, 4.10 5,99 54, 4B 13,08 .55 1.700 748  4.43 18.52 2.15 .549 148.3  SILTY CLAY
o QY . 1.6 £ ' N 2 . a - M » v L0080 = .
9.36 1100, 2,70 10.00 245, 4.12 S.84  .716 .80 .29 1.35 4.40 .53 37.3  198.¢ SAND o
9.60 1050, 2.70 9.55 23, 4.54 4.7 JT86 1,800 - .31 f.03 323 .70 37.2 434 SaND  §=37
, 9.9 975, 2,43 8.5 210, 481 .68 .73 1.800 .34 .76 2,32 .99 3.9 382.6 SMD =0 paf
33.27 10,20 700, 2,05 5.9 129, 3.95 2,87  .805 1,800 .35 .56 .58 . 74,8 189.9 D
. . * - . * . » N * . LW
10.80 580, 2,20 393 123, 3.42 2,52  .Bad 1.BOD 412 .77 .74 57 3.2 140.3 SaHD  §=30° /
1110 450, 205 5.25 103, 3.7& 2.04  .893 1.700 438 .55 .49 .54 30,6 {i5.4 SIND =0 ps.
i1.40 435, 2,13 539 103, 3.4f 210 .92 L7060 .35 .72 {.58 .57 2%.9  1i8.2 SILTY SaM
38,07 15,70 400, 2,15 4,10 5B, 1.48 2.09  .957 1.500 476 .78 1.4 .59 29,0 57.8  SANDY SILT
i e Lo J0da . . R . B LY O Y { 08 . lab 1.3 LLATEY GILT
12,30 235, 3.3 455 8. .55 3.B5 1.001 1.600 .509 1.1 2,77 .95 .758 3.1 SILTY CLAY C=340ps
1260 238, 3,45 445 23, .29 4,27 1.0%0 1,500 527 1.72 3.2 1.03  .2%9 3.4 LAY
12,90 215, 4.00 3.40 45, .47 5.02 L.070 1.700 .S46 2,79 2,20 1,16 .3i79 0.4 SILTY CLAY
1320 245, 415 400 54, .55 S.03 1.099 1.700 .Shs  2.383 431 (.47 . 294 9.8 SILTY CLAY
3,9' 13,50 275, 3.95 5.60 &7 .5t 4.8 129 1,700 . 06 3, . 7 v
a » L] L » 1 » L] n& . . 2 . ]351‘ SQNDY SI
14,10 2100, 3.50 10.40 245, 3.83 2,92 1.187 t.900 831 .84 1.34 .34 39.5 35,2 SAND
END OF SGUNDING

TE87 80, 30-1 {CORTINUED) - PABE 1



YUL! | URER LUNT AR oA e
, .- FILE NAME: PLANT CRIST ASH POND DAM -
FILE NUMBER: CRISTSD.DAT .

RECORD GF DILATOMETER TEST MO, 3D-1

USING DATA REDUCTION PROCEDURES IN WARCHETTI (ASCE,J-GED,NARCH 80}

€0 IN SANDS DETERNINED USING SCHHERTMANN WETHOD (1983)

PRI ANGLE CRLUULATION BASED ON DURGUNDGLU AND MITCHELL (ASCE,RALEIGH CONF,JUNE 73
PRI ANGLE YORMALITED T0 2,72 BARS USING BALISH'S EXPRESSION (ASCE J-GED,H&U 78i

NODIFIED MAYNE AND KULHAKY FORLLA USED FOR OCR IN SANDE (ASCE,J-BE1,JUNE 82) 1A
LOCATION: ASH POND DAM CONF IDEE‘%JTNL
FERFORNED - CATE: 17 MARCH 1992 ‘

BY: BILLIAN

S W JkTd

CALIBRATION INFORMATION:

DELTA A= .02 BARS DELTAB = .35 8ARS GAGE O = .15 BARS  &WT DEPTH= 2.00 A
ROD DIA.= 3,70 € FR.RED.DIA.= S.40 CX  ROD WT.= 6,50 KE/N DELTA/PHI= .50  2LADE T=15.30 M#
1 BAR = 1.019 KB/CM2 = 1,044 TSF = 18,51 PSI ANALYSIS USES H20 UNIT SEIGHT = :.300 T/43
DEPTH ; 7hHRUST A B ED ID KD U0  GAMMA SV PL OCR KO CJ PHI ¥ SQ1L TYPE
(£t) (8Y (KB} {BAR) (BAR)} (BAR) (BAR) (T/M3) (BARY  (BAR} (BAR) (DEG} (BAR)
HHEEE FERAER  FEESE ERREN  RRAEE RAREE BREEE BNEYRE MEEANE FEERMNE BLEFEE EEEEER  BERRE BEFRER A3ERF REREYE DFSANRERAREE
19.5" 4,00 1350, .80 12,80 205, .99 99.93 .39 1.930 .00 25.80 #ker 4,40 59,9 5
£.30 1700, G.BS i7.50 411, 2.30 5337  .422 2.000 .089 28,24 tasw 4,52 35,9 e8¢ SILTY camp
6,60 950, &35 10,30 703, i.68 30,29 .A51 1.800 .115 13.20 sseee 3,53 33 OTLE GANDY SILT g=3se
5,90 1500, 1.60 4,60 %6, 3.22 .29 L4801 1700 137 .25 1.85 .4 w.Iom ST SMD oo
7.20 325  2.80 5.05 &8, .96 13.08  .510 1.700 .138 2.96 18,73 .17 188.7 sity G0 ps
1T AVAN . 1,77 9.67 . . 5 SANDY SILT

k] C=390 p
H1
S 8T
1 Ty
092. - ¢=34°
588,23 SILTY GAND
19,3 SITY eap €0 psf

SILTY SAub 9=

- , 301,
) 17,6 SILTY SAND e paf

(1,70 700, 1.70 5.00 143, EVIN SAND

12, . N 125.7 SILTY SAND pa3l®
112.8  3iL7Y sawp C=0 psf
226,27 SILTY S4KD

2051 SILTY SAND

:
Y
3
? 357.4  SILTY SAKD
0
3

&

14,10 530. 3.40 5.00 45. .68 2.99 1.187 1.700 .876 1.27 1.87 .78 .28 56,7  CLAYEY SILY

14,40 310. 3.40 450 27, .38 2,90 1.217 L.b00 695 1.2¢ LTR .76 243 3.8 SLLTY CLAY (=275 p

1470 255, 5 4 0.3 L3 146 1600 TI3 143 2,01 L8 73 39.6  SILTY CLAY

13.00 350, 3.70 5,20 4L, .53 LO& §.278 L1700 732 1.42 1.94 .80 .74 52,9 SILTY CLaY
59.7'15.30 373,  3.80 5.20 3 A7 1.96 . 4 SILTY CLAY 5

. - f} ] 'y . 1 . . ] . el -3
52.7" 19.90 1025, 430 15.00 304, 3.6 2.98 1.364 1.900 .BO3 1.82 2.6 .&3 2.0 8393 1L I psf
*f 16,20 TH. 1,80 4.80 %6 2.41 1,38 {.394 1,800 .§28 .89 1.07 .48 .1 B85S SILTY BAND

END OF SCUNDING

TEST NO. GR-1 ~ {CONTINUED) . PABE !
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- FILE NAME; PLANT CRIST ASH POND DAM ONFIDENTIAL

FILE NUMBER:  CRIST7D.DAT

RECORD OF LILATOMETER TEST NO. 70-1

USING DATA REDUCTION PROCEDURES IN EARCHETTI {ASCE,J-BED,MARCK 80}

KO IN SANDS DETERMINED USING SCHMERTMANN RETHOD (1363)

PRI ANGLE CALCULATION BASED ON DURGUNOELY AND RITCHELL {ASCE,RALEIGH CONF, JUNE 751

FHI ANBLE NORMALIZED 7D 2,72 34RS USING PALIGH'S EXPREBSICN [ASCE,J-3ED,NAV 74)
NODIFTEC MAYNE AND KULHAWY FORMULA USED FOR OCR IN SANDS (ASCE,J-GED,J'J;IE a2}

LOCATION: ASH PORD DAM
PERFORMED - DATE: 16 NARCH 1992
BY: SILLIAN

CALIBRATION INFORMATION:
DELTA # = .02 BARS DELTA B
0D DiA.= 3.70 CR FR.RED. DIA.

1 BAR = 1,019 K6/CN2 = 1.044 TSF

.33 BARS  GABE 0 = .15 BARS  BNT DEPTH= 2.30 ¥
9.40 CH ROD WT.= 4,50 KG/K  DELTA/PHI= .30 gLACE T={5.00 WM

18,51 PSI ANALYSIS USES H20 UNIT WEIGHT = 1,000 T/%3

w H

DEPTH 7  THRUST ] B £D T KD 1o EAMMA SV #C JCR Kd ] PHI b 30IL TYPE
(fe) (M) (KB} {BAR} (BAR) (BAR) {2AR)  {T/M3) (EAR)  {(DAR) {BAR) 'DEB} :RAR} .
FRERE FREHER  ERERF AETEEE DREER BLEEE BRERF  FRTEEF RENLEE RERRRE  FRPER REAE FHERE  FHEER TRERE HEEEEF  FERREEREEILS
13.0" 2,00 43 g8 3.48% 87. 9.8f 4.25 L% LT LR .18 .98 , 07 2.0 1523 SAND ¢__33n
£.30 145, B0 2,15 3%, 569 .30 (22h 1,700 9Bt 40 1,25 5 3.0 2.5 SAND -
4,60 1000, 32,81 11.20  25h, 2,40 29,51 L2500 L5000 L 104 10,71 samsr 2,7 4.7 %8L.5 SiL]Y saNg C=0 psf
+90 1925, 12,00 40.05 1009, 2,85 75.94 (785 2,150 .134 aaedw beEed 9,7 I0.6 A257.%  ZILTY GAHD
J.20 1160, 398 .70 232, 2,10 19.37 L1 L0 JEE 7,43 45,0 2% T 7267 EILTY SAND
17.9' 3.5 430, 2,23 7,75 i87. .84 g.07 243 1,800 190 1.48 8,76 i.id 38,6 S71.4 SAND
0 Lol . Lo 4 » ¥ FA-Fu 4 e
6,10 300, 1.03 430 105. B,09 1,83 62 1,784 29 24 1,04 W4k 3.9 ¢ SAND @:31°
4,40 285 JO0 412 106, 22,07 .55 532 1.706 a5 A2 4 ool 3.2 9,9 SAM C=0 £
POI = ps
' i . o8 .8
21.8 ’ ) e
. 7 .0 AT
. . . . N .09
25 71 N -] ( d . . 7 59
b 8.2 0. Ty o .8 . 508 N 4,8 L 295 24.8 CLAYEY
8,50 I50. .40 5.0% 8. 98 637 638 1,700 03 2.43 4.0 HPY Y ) | 8.0 SILTY CLAY C=38¢
B.B0 323. 4.00 5.85 . W3 .39 467 1,700 L824 329 7088 1S A77 118.1  SILTY CLay -
.10 335. 3.45 4,85 B .4 L 697 1,700 L4840 2,37 3.5 .2 358 72,8 SILTY CLAY
30,679,340 340, 3.45 5.50 23, .28 5,52 JJ26 1,600 463 2,24 4.88 .7 . 2h3 46.9 cLay
¥ ] i . . . . . . 1.78 8l .iB% fdad LLiY
19.00 315 1.90 2,43 1. #4 LN 789 1400 499 A7 9 o G105 11,8 SILTY CLAY
16,36 IN.  2.05 .70 0. .21 .12 818 1,500 .Si3 Jb 1,10 .33 122 9.3 Ky C=115 psf
245 b . 1.80 31 5. .31 . lé :
. . Ry . v Z i
11.20 500, 1.20 2.3% 8. L3 i 703 1,700 .54B 290 .43 I 3.8 o2 SARD -
11.50 574, (.24 1.9% i2. 2.2 .27 932 1.700 bl 28 32 ] 32.5 10,3 SILTY SAND
11.30 850, 1.3 3.80 78. 2.9 .17 962 1700 809 5 .28 A ) ba. 0 SAND
12,10 1030, 3.79 10,40 229, 2.88 3.4 L9 1,960 L83 {.78 .82 70 33.1  I70.0  SILTY SAND
12,40 1130, 3.50 9.80 216, 3,03 I.i 1.021 1,990 .&%9 43 .17 b2 4.1 32,7 SILTY 5AND °
12,70 1170, 185 10,10 222, 2.9 I.i6 1,050 1,900 .&BA 1.53 2.3 B2 3.1 3.7 SILTY SAND ¢"33
13.00 1240, .60 %.90 216, 2.97 .94 1.07¢ {900 717 1.42 1.99 o5 4.3 T10.0  SILTY SAND Cc=0 PSf
13.30 1210, 348 972 215. I.23 .59 1.109 1,900 .739 1.2 {.7¢ i 8.4 285.5  SILTY SAND
13.40 1185, %80 10.10 223, 3.18 2.6 1.138 1.900 .76 1.38 1.30 val 33.9 100,53  SILTY SAND
13,90 1120, L5 9.65 L. JAT 2,42 1.188 1.800 .79¢ L.31 L.8b .o B3 7.1 SILTY SAND
46,2" 1426 1070 3.50 9.5 AL, L2 2.7 L,197 1.806 .814 {.31 .52 v} 33.0 2%8.8 SILTY GAND

.20 {070,
END OF SOLNDING

TEST ND. 7D-1 {CONTINUED) . =HsE 1



CUNFIDENTIAL

Southern Company Services April 20, 1992
Soil Testing for Plant Crist
Fill Material

Mr. Ray Halbert
Mr. Joel Miller Alabama Power Company
PGTE ~ Civil

Enclosed are the test results for the soil sample delivered to the
Central Laboratory on March 30, 1992, Performed test included gradation,
hydrometer, specific gravity, Atterberg Limits, soil classification and
Consclidated-Undrained (R) triaxial test.

Laboratory soil sample #1, represeabs fill material from location AFD-7
from a depth of 16.0’ to 18,0’ This sample was classified as a light brown well
graded sand with silt or SW-SM by the Unified Soil Classification System.
Specific gravity was 2.62. Atterberg Limits were non-applicable.
Consolidated-Undrained (R) triaxial test were performed on UD sample with 1 and
2.3 ksf load. The total stress angle of internal friction was 24.5 degrees with
a cohesion factor of .3 ksf and the effective stress angle of intermal friction
was 35.5 degrees with a cohesion of 0.0 ksf. Gradation for the sample was as
follows: '

Sieve Size: X Pagsing:
3/4 in. 100.0
3/8 in. 94.9
#4 94.6
#3 91.0
#10 . 80.0
#1b6 g8.3
#30 : BZ.8
#3530 . 3s.1
#100 15.9
#200 10.3

If you have any questions about the test performed or if we can be of
any further assistance to you please contact me at extension B-255-62686.

Halbert

Alabama Power Company
Supervisor/Concrete and Soils



CONFIDENTIAL

GRAIN SIZE DISTRIBUTION TEST REPORT
4
o0 3 433 : 8 13 13118
90
50
70
g 50
(™
- 58
g 40
[+
30
20
10
e 1l o
200 100 10.0 1.0 2.1 2.01 » B
GRAIN SIZE - mm
est|% +3* % GRAVEL % SAND . % SILT ¥ CLAY
ol 1 | a.0@ 5.4 84.1 10.5
LL PI Dgs Do Dsg D3a s Dig Cc Cu
o NP NP 0.62 | 0.42 | 0.37 | 9.269 |@. 1229 |9.0652 | 2.5 5.4
MATERIAL DESCRIPTION Uscs AASHTO
© LIGHT BROWN WELL GRADED SAND W-/SILT SW-SM A—2-4(0.4)

Project Mo.: 1 Remarks!
Project: PLANT CRIST BORNING-FILL MILT.

Location: APD-? DEPTHCPE)=-14.0-18.0
TEST BY-SIM LSJ

Q4-156-52
ALABAMA POWER COMPANY &

Datel

;jFisure He.1




DATE: Q4/16/92

CONFIDENTIAL ~ pacazauen zoves comenare,

CONSOLIDATED-UNDRAINED (R) TEST

Project PLANT CRIST Lab No. 1 o
. Job FILL MATERTAL Job Date 03/30/92
Sample Location APD-7 Depth L

SOIL DESCRIPTION: LIGHT BROWN WELL GRADED SAND W/SILT

e o s i s s s o sl sl et et Sy e VA~ S S S St Al B S St SR S S S e 00 b s T e T ———
ﬂ“—"——-—————————————--————————————————————————_—-———————*“——————ﬂ“-#q—_————

SOIL CLASSIFICATION: SW-SM LL = NP ~ PI = BP SPECIFIC GRAVITY = 2.62"
RECEIVED ON 03/30/92

REPORTED ON 04/16/92

REMARKS :

MINOR PRINCIPAL STRESS (KSF) - 0.99 2.51 0.00
INITIAL CONDITIONS .
WATER CONTENT (%) . 14.0 14.6 0.0
DRY DENSITY (PCF) 104.1 109.7 0.0
SATURATION (%) 64.2 78.0 0.0
VOID RATIO - 0.571 0.491 0.000
DIAMETER (IN.) 1.400 1.400 0.000
HEIGHT (IN.) 3.000 3.000 0.000
BEFORE SHEAR
WATER CONTENT (%) 21.8 18.7 0.0
DRY DENSITY (PCF) '104.8 115.3 0.0
SATURATION (%) 100.0 100.0 0.0
VOID RATIO - 0.561 0.418 0.000
BACK PRESSURE . (KSF) 12.96 12.96 0.00

RATE OF STRAIN (%/MIN) 0.130 0.130 0.000

TOTAL EFFECTIVE EFFECTIVE
STRESS STRESS STRESS
(MOHR) (P-Q)

COHESION C (KSF) = .

| 3 0.0
ANGLE OF INTERNAL FRICTION (DEGREES)  24.5 35.5



£ o
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EFFECTIVE.
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TRAIN STRESS PRESSURE STRESS
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KSF KSF Kg
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"~ CONFDENTIAL rest somnc necons

. ) CLEV, DEPTH DESCRIPTION N CR 5§ REMARNKS
5R7" £.0 : -
‘ EXISTING DIKE ELEVATIONS OBTAINEDR
FROM.GULF POWER
COMPANY
- ELEVATIONS REFERENCED
TO PLANT DATUM. 72.5 FT,
DATUM = 0,0 FT. MEAN
SEA LEVEL
o (807 27,0 27.0 17
. FIRM MEDIUM GRAINED WHITE SAND
. 587 29.0 *
SOFT ORGANIC MUCK, DECAVED WOOD AND 30,0 4
BLACK CLAY -
55.7 as.0
. | LOOSE TO FIRM WHITE MEDIUM GRAINED
SAND WITH BLACK SILTY CLAY 35,0 4
q0.0 | 2
45.0| 2
11
. 58.0 | &
7.7 51.0
DRILLING TERMINATED .
BORING NUMBER: a..1osA
N — |S PENETRATION IN BLOWS PER FOOT {(ASTM D-1508) . DATE DRILLED! 8728731
~ .
' JOB NO1 ', B4e4

3 CR— 15 % CORE RECOVERY, NX DR 8X
DESIGNATES BIT SIZE (ASTM D 2113)
_—a

e 5~ SYMBOLS DESCRIBED BELOW: .
18 | 70 ==~
{‘ ) NX UNDISTURBED SAMPLE, {ASTM D-1887} ,
100 |~oe WATER TABLE, TIME OF BORING ‘Tﬁu\{ oL, _lwo %... \oq '
3 BX| =" WATER TASLE, 24 HOUR READING _ i ’
4 LOSS OF DRILLING FLUID . ‘\'LD- o AR ﬂ O(CQ_
osln pevd LA\ e




0. CONHDENHAL (’ TEST EORING RECOR.DE

-
Pk

{_ ):LEV. DEPTH PESCRIPTION N CR 5 REMARKS
. 89,7 « 0.0
ELEVATIONS OBTAINED
EXISTING DIKE - 2.5] 20 FROM GULF POWER CO,
: . ‘ ELEVATIONS REFERENCED
s.0] sz TO PLANT DATUM, 72,5 FT,
DATUM = 0.0 FT. MEAN
SEA LEVEL -
7.5 | 35
10,0 | 3% o
15.0 | 36
{20.0] @
¢ 64,7 25.0 |es.of &
’ : SOFT ORGANIC MUCK, DECAYED WOOUD AND
BLACK CLAY ) -
le— VANE SHEAR

- 677 32.0
FIRMWHITE MEDIVUM GRAINED SAND WITH
BLACK SILTY CLAY
250 | 11
€3.7 38,0
DRILLING TERMINATED
BORING NUMBER: ___ B.11D
N — 15 PENETRATION IN BLOWS PER FOOT (ASTM D-1586) DATE DRILLED: or26.20/71
~ e
5 CR— IS % CORE RECOVERY, NX OR 8X JOB NO: B-1484
DESIGNATES 81T $1ZE (ASTM D 2113)

SYMBOLS DESCRIBED BELLOW:

; 5~
( ) 18 70 o
UNDISTURBED SAMPLE, {ASTM D-15087)

; NX
100 [ WATER TABLE, TIME OF EORING
23 BX WATER TASBLE, 24 HOUR READING

LOSS 9F DRILLING FLUID

‘. If'|




) -

TEST BORING RECORD

- CONFIDEN i+

L]

DEPTH DESCRIPTION H CR S REMARKS
pe -
90,3 0.0
EXISTING DIKE ELEVATICNS OBTAINED
FROM GULF POWER CO,
ELEVATIONS REFERENCED
TO PLANT DATUM, 72,5 FT,
DATUM = 0,0 FT, MEAN
SEA LEVEL
‘ /61,3 29.0
’ SOFT ORGANIC MUCK, DECAYED WoOD & 200! s
BLACK CLAY N
. 58.8 33.5
VERY LOOSE TO LOOSE WHITE MEDIUM GRAINED |.¢ o1 .« CHAMMERWEIGHT
SAND WITH BLAGK SILTY CLAY PUSHED SPOON 12 INGHES
400| &
450} 4
» 43.2 47.0 | 1
DENSE YELLOWISH TAN MEDIUM GRAINED
SAND
50,0 |51
38.3 51.0

DRILLING TERMINATED

N — 15 PENETRATION IN BLOWS PER FOOT (ASTM D-1538)

b ™

CR— 15 % CORE RECOVERY, NX OR BX

DESIGNATES BIT SIZE {ASTM D 2113)

( ) bl

N

SYMBOLS DESCRIBED QELOW:

100
3 ax

a 4 P

UNDISTURBED SAMPLE, {ASTM D.15237)

WATER TABLE, TIME OF BORING
WATER TABLE, 24 HOUR READING
LOSS OF DRILLING FLUID

BORING NUMBER: B-111

"DATE DRILLEDS 8729/71

JOB NO: " p.14ca




B

TEST BORING RECORD

CCONPDENTAL . ‘

-

(‘. ) V. DEPTH DESCRIPTION N CR S AEMARKS
- an.7 0.0
EXISTING DIKE ELEVATIONS OBTAINED
2.5]2a FROM GULF POWER C€O.
ELEVATIONS REFERENCED
50|28 TO PLANT DATUM, 725 FT,
DATUM = 0,0 FT, MEAN
SEA LEVEL
7.5 | 34 —
10.0 | 21
15.0 |28
20.0 |25
v66.4 24.5 : : 4
SQFT ORGANIC MUCK, DECAYED WDOD AND 25.0
. BLACK CLAY ’
{ ‘ ) . §22| 285
" LOOSE WHITE MEDIUM GRAINED SAND WITH
BLACK SILTY CLAY
) _ _ 35.0 | 4
sp.0{ 2.
45.01 3
]
A 4.7 50,0 50.0 {11
. , STIFF GRAY CLAY
~ 9.7 51.0
DRILLING TERMINATED
] BORING NUMBER: __ .11
N — 1§ PENETRATION IN BLOWS PER FOOT [ASTM D-150E) DATE DRILLED: 8/26/71
—8f26/71

g O
CR— IS % CORE RECOVERY, NX OR BX 408 NO: ©-1464

. . DESIGNATES BIT SIZE (ASTM D 2113)
.
SYMBOLS DESCRIBED BELOW:

s -
( ) 18 | 70
e UNDISTURBED SAMPLE, (ASTM D-1387)

NX]
4 100 |~ WATER TABLE, TIME OF BORING
!
23 BX WATER TABLE, 24 HOUR READING

LOSS OF DRILLING FLUID

A I‘l.




——

: | . CONFDENTi

TEST BORING RECQRD

):sz. DEPTH DESCRIPTION N CR § REMARKS

910 . 00

ELEVATIONS OBTAINED
FROM GULF POWER CO.

- | ELEVATIONS REFERENCED
.J---] TorLANT DATUM. 725 FT.
DATUM = 0.0 FT. MEAN

SEA LEVEL

EXISTING DIKE

- 65.8. |  25.8 : 26.0! &
,,,,, v SOFT ORGANIC MUCK, DECAYED WOOD AND 2
BLACK CLAY '
L BLE 28.5 FIRM WHITE MEDIUM GRAINED SAND WITH “ lan.ol 2a
BLACK SILTY CLAY
59.5 31,5 -
Coe BRILLING TERMINATED
BORING NUMBER: B.113
N — |5 PENETRATION IN BLOWS PER FOOT (ASTM D-1586) © OATE DRILLEDS —"“"—""a !
\-\_' ."-—"- .L _ELZ,L
5 CA— IS5 % CORE RECOVERY, NX OR BX JOB NO: B+1464
DESIGNATES BIT SIZE (ASTM © 2113) R
5 - SYMBOLS DESCRIBED BEL.OW:
) 18 70 oy
M LUHDISTURBED SAMFLE, (ASTM D-1387)
100 [z WATER TASBLE, TIME OF BORING
23 BX[= WATER TABLE, 24 HOUR READING
o LOSS OF DRILLING FLUID




{

TEST BORING RECORD |

DEPTH DESCRIPTION N CR S REMARKS
{:82.6 0.0
EXISTING DIKE
ELEVATIONS OBTAINED
28137 FROM GULF POWER CO.
"ELEVATIONS REFERENCED
501 34 TO PLANT DATUM, 72.5 FT,
DATUM = 0.0 FT. MEAN
SEA LEVEL
7.5} 58
10,0} 25
15.0 | 31
|20.0 | 28
250} 6
()
L 2,1 30.8) jo.0| 2
' SOFT BLACK ORGANIC BILTY CLAY WITH l .
DECAYED WOOD * . e~ BORE HOLE SHEAR
at0| B
. 54.6 .
bATE A 38.0 FIRM WHITE MEDIUM GRAINED SAND WITH
BLACK SILTY CLAY
. 40,0| 15
) 5‘1.1,- 41,5,
i DRILLING TERMINATED

N — 15 PENETRATICN IN BLOWS PER FOOT (ASTM D-153K)

e
5
Py
(-. 7)15 70
M
100
2§ BX

CR-— IS % CORE RECOVERY, NX OR BX

DESIGNATES BIT SIZE (ASTM D 2113)

5 —

SYMBOLS DESCRIGED BELOW:

i

UNDISTURBED SAMPLE, {ASTM D-1587)

WATER YABLE, TIME OF BORING
WATER TABLE, 24 HOUR READING
LOSS OF DRILLING FLUID

BORING NUMBER: B-114

DATE DRILLED: B/27/71
JOB NO: B-1464




) CLEV. DEPTH

TEST BORING

 REcoRD | CONFIDE lid

DESCRIFFION N CR s REMARKS
$2.3 an
EXISTING DIKE ELEVATIONS OBTAINED
2.0 | 40 FROM GULF POWER,CO,
ELEVATIONS REFERENCED
TO PLANT DATUM. 72,8 FT.
5.0 | 37 DATUM= 0.0 FT.
MEAN SEA LEVEL
7.5 proo+
10.0} 16
.~ 69.3 14.0 - —= = o | <R
VERY SOFT BLAGK ORGANIC SILTY CLAYJAND 15.0] 1 o
DECAYED WOOD == ’ NO RECOVERY
200{ 2 |
20| 2
52.8 25.5
VERY LOOSE GRAY MEDRIUM GRAINED SAND
WITH BLACK SILTY CLAY LAYERS AND
DECAYED PLANT PARTS
30.0| 2
as.ol 4
410} 3
; 388 44.8 FIRMGRAY MEDIUM GRAINED SAND WITH TRACES 44.8128
OF DRGANIC MATTER
: 373 46.0
DRILLING TERMINATED '

S

()

N — {5 PENETRATION IN BLOWS PER FOOT (ASTM D-F586}

18

5 o

CR— 15 % CORE RECOVERY, NX OR BX
DESIGNATES BIT SIZE (ASTM D 2113)

SYMBOLS DESCRIBRED BELOW:

sy

70
NX]

100
BX

UNDISTURBED SAMPLE, {ASTM D-1337)

WATER TABLE, TIME OF BORING

WATER TABLE, 24 HOUR READING
LOSS oF DRILLING FLUID

BORING NUMEBER:

B-11§

DATE DRILLED: 8/16/7%

B-1463

JOB NO:




CONFDENTIAL o

.' .; | ] ( .
. TEST BORING RECORD |

[\ ,;u:v_ DEPTH DESCRIPTION N CR § REMARNKS
B 0.0
ELEVATIONS OBTAINEO
FROMGULF POWER CO.

EXISTING DIKE

. ELEVATIONS REFERENCED
TO PLANT DATUM. 72.5 FT.
DATUM = 0.0 FT. MEAN
SEA LEVEL

63.4 | 240 —
SOFT BLACK SILTY ORGANI| LAY . 125.0 5

; 584" 25.0

DRILLING TERMINATED

- BORING NUMBER:  B-116
N — (S PENETRATION IN BLOWS FER FOOT (ASTM D-1586) OATE DRILLED: 8720/
' JOB NO: B-1484

~—
s | ER=— IS % CORE RECOVERY, NX OR BX
DESIGNATES BIiT S1ZE {ASTM O 2113}

(" ) S —  SYMBOLS DESCRIBED BELOW!:
"t 18 70
) UNDISTUREBED SAMPLE, (ASTM D-1387)

WATER TABLE, TIME OF BORING

1
i

100 |©

23 BX WATER TAELE, 24 HOUR READING

LOSS OF ORILLING FLUID

A ‘lIl




CONFIDL v

TEST BORING RECORD

DEPTH DESGCRIPTION N CR S REMARKS
84.2 0.0 i
EXISTING DIKE
ELEVATIONS OBTAINED
FROM GULF POWER CO,
ELEVATIONS REFERENCED
TO PLANT DATUM. 72,5 FT.
DATUM = 0,0 FT. MEAN
SEA LEVEL
| A
648.2 15.0 - Q 15.0] 1
VERY SOFT BLLACK SILTY ORGANI ELAY . -
o BDBE HOLE SHEAR
— VANE SHEAR
25,0 | 2
27.0
’ VERY LOOSE WHITE MEDIUMGRAINED SAND
WITH BLACK SILTY CLAY
ac.o| 1
35.0 | ¥
jasa! 38.5
FIRM WHITE TO TAN COARSE GRAINED SAND 00| 6
WiTH QUARTZ PEA GRAVELS '
45,0 7
50.0 |17
~'53,2 51.0

DRILLING TERMINATED

N — 15 PENETRATION IN BLOWS PER FOOT (ASTM D-1338)

e
5

23

CR— 15 % CORE RECOVERY, NX OR BX
DESIONATES BIT SIZE {ASTM D 2113)

5 -

70
NG

SYMBOLS DEECRIBEOD BELGW:

fatmans

a0
BX

A llll

UNDISTURBED SAMPLE, {ASTM D-1347)

WATER TARLE, TIME QF BORING
WATER TABLE, 24 HOUR READING
LOSS oF DRILLING FLUID

BORING NUMBER:  B-117
* DATE DRILLED! 8/1/7
JOE NO: Y B-1464




oFeTL

TEST BORING RECORD i‘

»
LLEVY. DEPTH DESCRIPTION N CR § REMARKS
- ps2 « 0.0
ELEVATIONS OBTAINED

EXISTING DIKE

. ’ FROM GULF POWER CO,*
ELEVATIONS REFERENCED

TO PLANT DATUM. 72,8 FT.

DATUM= 0.0 FT. MEAN

SEA LEVEL

4 €82 17.0 === 17.0] 4
: SOFT BLACK SILTY ORGANICELAY AND DECAYED]
woob L _ '
¢ BORE HOLE SMEAR
e VANE SHEAR
© 55.7 9.5 s0.0] 3
- FIRM GRAY MEDIUM GRAINED SAND WITH .
QUARTZ PEA GRAVELS AND BLACK SILTY
CLAYEY ZONES
as.n |16
. as.2 26.0
o DRILLING TERMINATED

BORING NUMBER: ___B.118
DATE DRILLEDH 8718/71

N ~- 15 PENETRATION IN BLOWS FER FOOT (ASTM D-1586)
JDB NO: B.-1464

-~

5 | CR— 15 % CORE RECOVERY, NX OR BX
DESIGNATES BIT SIZE (ASTM D 2113)

i, ) 5 - SYMEQOLS DESCRIBED BELOW:
) s § 70
N UNDISTURBED 5AMPLE, {RSTM D-1337)
100 |~ WATER TABLE, TIME OF BORING

B3| BXi= WATER TABLE, 24 HOUR READING

4 LOS5S OF DRILLING FLUID




S

Et

-

.

TEST BORING RECORD

L. )I:LEV. DEPTH DESCRIPTION N CR REMARKS
86,3 0.0 -
EXISTING DIKE ELEVATIONS OBTAINED
: FROM GULF POWER €O,
2.5 jeB ELEVATIONS REFERENCED
TO PLANT DATUM. 72.5 FT.
5.0 {46 DATUM = 0.0 FT, MEAN
SEA LEVEL
10011
15.0] &
. 893 17.0 -
. SOFT BLACK SILTY ORGANICACLAY AND e VANE SHEAR
DECAYED WOOD . . "
lv— BORE HOLE SHEAR
— VANE SHEAR
T o583 270
, LOOSE.TD FIRM WHITE MEDIUM GRAINED SAND
) WITH BLACK SILTY CLAY .

30.0| B

35.01 4
a0.0}10
as5.0 |17

{ 40,3 46.0
DRILLING TERMINATED .

N — 15 PENETRATION IN BLOWS PER FOOT (ASTM D-1586)

CR— IS % CORE RECOVERY, NX OR BX
DESIGNATES BIT S1ZE (ASTM D 2113)

N
5
(. . $ =
t 18 20 ooy
' NX
100 ===
23 BX

P

SYMBOLS DESCRIBED BELOW:

UNDISTURBED SAMPLE, (ASTM D-1537)

WATER TABLE, TIME OF BORING
WATER TABLE, 24 HOUR READING
LOSS OF DRILLING FLUIO

BORING NUMBER: B-119
- DATE OR{LLED: B/1/71

_B-1464

JoB NO:



CONFIDENTIAL -

TEST BORING RECORD

»

o

(‘- )u.ev. DEPTH DESCRIPTION N CR 5 REMARKS
‘ B6.0 . 0.0
EXISTING DIKE ELEVATIONS DBTAINED
2.5 1004 FROM GULF POWER CO,
ELEVATIONS REFERENCED
] TO PLANT DATUM, 72.5 FT,
5.0138 ) DATUM = 0.0 FT, MEAN
SEA LEVEL
7.5 |56
10.0|16
15.0] 3
{67.0° 19.0 :
SOFT BLACK SILTY ORGAN! @ WITH zo0.0|
CECAYED WOOD L
e~ VANE SHEAR
. 61.5 24.5 - SZ '
I VERY LOOSE BLACK SILTY MEDIUM GRAINED  |25-8] 2 NO RECF’VER\'
é, SAND
%, ) " sm0 | 28.0 '
- VERY SOFT HLACK SILTY SANDY onsame;ﬁw | ) '
. ‘ 30.0] * *HAMMER WEIGHT
PUSHEO SPOON 12 INCHES
53.0 33.0
‘ DENSE GRAY MEDIUM GRAINED SAND
. 35.0 |38
50.0 36.0
DRILLING TERMINATED
) BORING NUMBER:___g.120
N - 15 PENETRATION IN BLOWS PER FOOT (ASTM D-1526) . ' DATE DRILLEDS
N .
s | CR—15% CORE RECOVERY, NX OR BX J4OB NO: B-1464
DESIGNATES BIT S51ZE {(ASTM D 2113)
(' § —  SYMBOLS DESCRIBED BELDW:
18 | 70 b=y —
N UNDISTURBED SAMPLE, {ASTH D-15§7)
100 |~= WATER TABLE, TIME OF BORING
23 BX|= WATER TABLE, 24 HOUR READING
P LOSS OF DRILLING FLUID




N ~ CONFDENTAL

TEST BORING RECORD -

poaoe

)LEV. DEPTH DESCRIPTION N CR S REMARKS
p4.s 0.0 .
EXISTING DIKE ELEVATIONS OBTAINED
: FROM GULF POWER.CO.
ELEVATIONS REFERENCED
TO PLANT DATUM, 72.5 FT,
DATUM = 0.0 FT, MEAN
, SEA LEVEL
. i BAS 20.0 20.0] 2
' SOFT BLACK SILTY ORGANIGELAY’
e BORE HOLE SHEAR
pb— VANE SHEAR
£ . )" s7.0f 278 DENSE GRAY MEDIUM GRAINED SAND z8.0] 20
S5.0 X
. o 9.0 BRILLING TERMINATED

BORING NUMBER: B-121
-DATE DRILLED . e/

JOB NO2 2 1464

N — 15 PENETRATICN IN BLOWS PER FOOT (ASTM D-1586)

i

5 CR— 15 % CORE RECOVERY, NX OR BX
e DESIGNATES BIT S1ZE {ASTM D 2113)

SYMBOLS DESCRIBED BEL.OW1

(, )w 70 —
. N UNDISTURBED SAMPLE, (ASTH D-1327)
100 }-=r WATER TABLE, TIME OF BORING
22 X WATER TABLE, 24 HOUR READING

LOSS OF DRILLING FLUIO




(J

CONFIDENTAL  ©

SN

TEST BORING RECORD

Kl

‘LEV. DEPTH DESCRIPTION N CR 3 REMARKS
fpas 0.6
EXISTING DIKE ELEVATIONS OBTAINED
FROM GULF POWER CO.
ELEVATIONS REFERENCED
TO PLANT DATUM, 72.5 FT,
= DATUM= 0.0 FT.MEAN
SEA LEVEL
. . - 8,
i 8.0 1a.5 SOFT BLACK SILTY ORGANIGLCLAY\TH 18812
DECAYED WOOD ;
;62| 220
DENSE GRAY MEDIUM GRAINED SAND
25,0 [ 28
26.0

DRILLING TERMINATED

N — 45 PENETRATION IN BLOWS PER FOOT (RSTM D-15386)

=
S

10

70
N X

CR— IS % CORE RECOVERY, NX OR BX

DESIGNATES BIT SIZE (ASTM D 2113}

5— 5YMBOLS DESCRIBED BELOW:

UNDISTURBED SAMPLE, {AR5TM D-1 sary

23

100
BX

- WATER TABLE, TIME CF BOCRING

= WATER TABLE, 24 HOUR READING
< LOSS OF DRILLING FLUID

BORING NUMBER:  B-122
DATE DRILLED 8/24/71
JOB NO: 8-1464




"1

" TEST BORING RECORD

~ CONFIDEN AL

)ELEV. DEPTH DESCRIFTION N CR § REMARNS
858 . 0.0
EXISTING DIKE ELEVATIONS OBTAINED
FROM GULF POWER CO.
ELEVATIONS REFERENCED
~--| TOPLANT DATUM. 725 FT
| OATUM=0,0 FT.MEAN
SEA LEVEL
Al
61.9 24.0
. EGR
80.8 25.0 LODSE GRAY FIN AINED SAND
. * SOFT BLACK SILTY OCRGANI LAY
= - 27.01 6
) Tses| 200
FIRM GRAY FINE GRAINED SAND WITH THIN
BLACK SILTY CLAY LENSES
32.0 | 17

52,4 33.5
DRILLING TERMINATED

N += 15 PENETRATION IN BLOWS PER FOOT {ASTM D-1566)

CR— IS5 % CORE RECDVERY, NX OR BX
DESIGNATES BIT SLZE {(ASTM D 2113)

s - SYMBOLS DESCRIBED BELOW:
70 o
N UNDISTURBED SAMPLE, (ASTM D-1387)
100 |~ WATER TABLE, TIME OF BORING
BX WATER TABLE, 24 HOUR READING

<4 LOSS OF DRILLING FLUID

HORING NUM BER: B-124

'DATE DRILLED: 8/25/71

JOB NO: B-1454




- ,(OFDENTAL

TEST BORING RECORD

-LEV. DEPTH DESCRIPTION | ] CR S REMARKS
Ba.4 _g,0
EXISTING DIKE ELEVATIONS OBTAINED
FROM GULF POWER CO,
ELEVATIONS REFERENCED
TO PLANT OATUM. 72.% FT,
OATUM = 0,0 FT. MEAN
SEA LEVEL
B4 23.0
weba ) FIRM GRAY MEDIUM GRAINED SAND WITH
. TRACE OF ORGANIC MATERIAL ' _ |as.efs
» 50.4 25.0
DRILLING TERMINATED
BORING NUMBER: B-12%
-— i M D-15 :

N — 15 PENETRATION IN BLOWS PER FOOT (AST 1505} DATE DRILLED: ar20rme
“~ — B420/71
¢ | CR— 15 % GORE AECOVERY, NX OR BX . JOo8 NO: B-1464

DESIGNATES BST SIZE (ASTM D 2113}
) § —  5YMBOLS OESCRIBED BELOW:
18 | 70
N UNDISTURBED SAMPLE, {ASTM D-1527)
100 i~ WATER TABLE, TIME OF BORING
£} BX]= WATER TABLE, 24 HOUR READING
4 LOSS OF DRILLING FLUID




)I:LEV. DEPTH DESCRIPTION

0.0

P e

TEST BORING RECORD

0

N CR S

-~ CONFIDER T1AL

REMARKS

37.1

" 28.0

EXISTING DIKE

DRILLING TERMINATED

|24.0

28.0

i
I:l
[

ELEVATIONS DBTAINED
FROM GULF POWER CO,"
ELEVATIONS REFERENCED
TO PLANT DATUM, 72,5 FT,
DATUM = 0.0 FT. MEAN

SEA LEVEL

Il

N — {5 PENETRATION IN BLOWS PER FOOT (ASTM D-158F)

CR— 15 % CORE RECOVERY, MNX OR BX

-~
5

(- )n 70

NX

100

23 | BX

DESIGNATES BIT SIZE (ASTM D 2113)
SYMBOLS DESCRIBED BELOW:

UNOISTURBED SAMPLE, {ASTM D-1587)

WATER TABLE, TIME OF BCRING
WATER TABLE, 24 HOUR READING
1055 OF DRILLING FLUID

BORING NUMBER:  paap
" DATE DRILLEDY ' Bf20/7%

JOB NO: " B-1464



: ILEY. DEPTH

. CONFDENTIAL

TEST BORING RECORD

DESCRIPTION N CR REMARKS
22.0 0.0
EXISTING DIKE ELEVATIONS OBTAINED
2.0}36 FROM GULF POWER CO,
. ELEVATIONS REFERENCED
TO PLANT DATUM, 72,5 FT,
5.0 (22 DATUM = 0,0 FT, MEAN
SEA LEVEL
7.5 7
100] 5
15,0 2
L)
i20.0 |14
. e ED.O 22.0
SOFT BLACK TO GRAY SILTY CLA?E\G FINE -
GRAINED SAND WITH TRACES OF OR,GANIC
MATTER lzs.o | 2
200 [ 3
5.0 | 3
400 | 3
{ 40.0 42.0
DENSE WHITE MEDIUM GRAINED SAND
. 43,562
37.0 45.0 :
DRILLING TERMINATED
]

B

H — 15 PENETRATION IN BLOWS PER FOOT [{ASTM D-1586)

N
]

J.

23

CRA— IS % CORE RECOVERY, NX OR 8X
OESIGNATES BIT SIZE (ASTM D 2113)

70
N X]

100
BX

SYMBOLS DESCRIBED BELOW:

UNDISTURBED SAMPLE, (ASTM D-1387)

WATER TABLE, TIME OF BORING
WATER TABLE, 24 HOUR READING
LOSS OF DRILLING FLUID

BORING NUMBER: B-127
DATE DRILLED: B/1E/71
JOB NO: B-1464




o ENTAL

TABLE I

UNIT WEIGHT AND MOISTURE CONTENT DATA

IRING - DEPTH NATURAL MOISTURE WET UNIT MATERIAL
CONTENT, PERCENT WEIGHT, PCF T TYPE
1110 2.5 15 127 ©  Dike Fill
‘112 7.5 16 : 122 . Dike Fill
115 . . 7.5 - 11 | 133 Dike Fill
119 15.0 - 13 131 Dike Fill
120 25.0 Perosily 2% 172 75 Marsh Soil
117 18.0 Tuwsity 57% 125% 102°  Marsh Soil
T P18 - 23.0 Peeesiy S 2% gss 99 Marsh Soil
119 21.0 ﬁ-ﬁﬂ'@m“ 207*% ok . Marsh Soil
-121 25.0 ?Ms,’ﬁjéé%' 119* Y Marsh ‘Sloil
-122 1.0 ~ 1los* *x
-127 19.0 18% 118 ‘Dike Fill
-127 42,0 33% 117 sand.

average of Moisture Content at Top & Bottom of Tube

Sample Condition Prevented Determination of Unit Weight-



SHEAR STRENGTH DATA

A, FIELD VANE TESTS

(CUFDENTAL

TABLE II

SUMMARY OF FIELD AND LABORATORY -

UNDRBLINED SHEAR STRENGTH, PSF

IORING DEDPTH,
.IUMBER FEET PEAK REMOLDED
1=110 27.5 1360 300

117 18.5 1140 75

=118 24.0 530 225

—=119 18.5 760 30

=119 24.5 610 150
=120 22.0 610 150

—121 25.5 980 ———

'B. BORE HOLE SHEAR TESTS
r”g:ORiNG DEPTH, FRICTION ANGLE, COHESTION, | COMPUTED SBEAR STRENGTH.
{MJ’UMBER' FEET ‘', DEGREES ' C, PSF AT TEST DEPTH, PSF /

~114 32,0 0 980 980

~117 16.5 14 374 820

~118 22,5 10 403 760

~119 20.5 6 202 400

~121 24.0 20 © 187 290

C. PRESSUREMETER .TEST

© ORING DEPTH; PRESSUREMETER

‘UMBER  FEBET "COHESION" ,PSF

~116 25,5 1040

~116 - 27.5 1200

D. LABORATORY TESTS

ORING DEPTH, FRICTION ANGLE, |COHESION, |UNDRAINED SHEAR |TEST
UMBER FEET ¥, DEGREES C, PSF STRENGTH, PSF TYPE

-110 25,0 — —— 570 Unconfined
~117 18.0 8 410 Consolidated

fUndrained

-118 23.0 0 300 300 Unconsolidat

()

{Undrained




CONFIDENTIAL
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NORMAL STRESS, D‘. IN KIPSPER SQ.FT.

MOHR DIAGRAMS

EXCESS5 PORE PRESSURE IN KIPS PER 5Q. FT. ] -
: v 0.0 04 DA N8

0.000 A T —— w [T~
\ ™ e . A N ) ~ ,
'0.020 ) A A \'\ > - Tk
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i - \ ' £
0.080 J : ; , »
) \ N=t1]
0.100 _ V=3
' NARCONSOLIDATION PRESSURE
0 1 2 3 4 5 6 7 8 9 10 11 12
AXIALL STRESS IN KIPS PER SQ.FT. _
STRESS-STRAIN AND PORE PRESSURE-STRAIN CURVES
EFFECTIVE coHESION, € 0.48 KSF SATURATED, CONSOLIDATED
EFFECTIVE SHEAR ANGLE,@ 8° UNDRAINED TRIAXIAL :
TOTAL COHESION, ¢ SHEAR TEST WITH PORE PRESSURE
0.5 KSE MEASUREMENTS

TOTAL SHEAR ANGLE, §__g° :
SAMPLE NO, UD _'BORING NO. B-117

DEPTH_17-19  JoBNO. B-1464

LAW ENGINEERING TESTING COMPANY
BIRMINGHAM, ALABAMA
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STRAIN

SHEAR (KSF)

CONFIDENTIAL
, e e
. 2
1
l/
Y
0 B
0 1 2 3 4
' NORMAL STRESS (KSF)
MOHR DIAGRAMS — ¢
0.000 | .
Ry
0.040 ™
N \ -
0.080 ‘ \\'
"0.120 '
0.160
0.200
0.240 . : i
0 1 2 3 4
AXIAL STRESS (KSF)
STRESS — STRAIN CURVES
WCOMESION®, ¢ 0.57 KSR UNCONEINED COMPRESSION TEST

WET UNIT WEIGHT, PeF___74 .6 _
WATER CONTENT, % 71.6 SAMPLE NUMBER:

SPECIFIC GRAVITY 2.10 BORING NUMBER:

JOB NUMBER: B-l464
5-~25

B-110

VO’D?“’G’“ &DMP‘BM DEPTH, FT.__2°2
C o Piessitna 29 Y :




CONFIDENTIAL S

“2.100 - ; F("
- d 1.900
1.700
1.500
e P
1.300
sy
s Bt
E ' s
e : ‘ \
B £.100 -
> ~N
\\.
\\}
0.900 N,
. - 5
- N
R
'\,;%.
™
0,05 100
3 0.04 :
E wE o
. 20.03 - ; . arg 3
- 20,02 AT i7" e23
3 3 B A\ ! £33
n " w E—— T
|§o.01 = AN 14 . §§3
- ] X ]
g -~ R —— 1 _E,u
B 0'000.| Z 3 486 B | 2 3 456 810 20 30 40

SSURE IN KIS PER $Q. FT

CONSOLIDATION TEST

BORING NO. T-3117 _sawptE wo. 1D
gLev. on perTH_ L1719 yom wo ii-1444

L) .

. ECIFIC GRAVITY 2,53
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{ BROKEN LINE)
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Appendix A

Doc 02: Analysis of Liquefaction Potential for Ash Pond
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Appendix B

USEPA Checklists
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Gulf Power- Plant Crist Date: August 20, 2012
Unit Name: Ash Pond Operator's Name: Gulf Power
Unit 1.D.: Hazard Potential Classification- High Low

Inspector's Name:  William Fox/ Eduardo Gutierrez

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? Weekl Yy 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? 87.0 19. Major erosion or slope deterioration?
3. Decant inlet elevation (operator records)? 87.5 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? 87.0 Is water entering inlet, but not exiting outlet?
5. Lowest dam crest elevation (operator records)? 90.0 Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings DNA Is water exiting outlét flowing clear?

recorded (operator records)?

21. Seepage (specify.location, if seepage carries fines,

7. Is the embankment currently under construction? X and approximate seepage rate below):

8. Foundation preparation (remove vegetation,stumps, DNA

in?
topsoil in area where embankment fill will be placed)? FromgggiCerdrain?

9. Trees growing on embankment? (If so, indicate

x| X< P >
| x| X | x| x| x| x| x e

i i ?

largest diameter below) X At isolated points on embankment slopes”

10. Cracks or scarps on crest? X At natural hillside in the embankment area?

11. Is there significant settlement along the crest? X Over widespread areas?

12. Are decant trashracks clear and in place? DNA Fromdownstream foundation area?

13. De_pressm_)ns or sinkholes in tailings surface or X "Boils" beneath stream or ponded water?
whirlpool in the pool area?

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe?

15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside?

16. Are outlets of decant or underdrains blocked? DNA 23. Water against downstream toe?

17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection?

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

1. Weekly by plant personnel, annually by Southern Company Services.

2,3,4,5. Referenced to plant datum.

6. Instrumentation 1s not present.

12. Trashracks are not present.

17,18. Minor erosion scarps and minor bulging at the Rip-Rap area on the

northeast outboard toe of slope.

21. Wet areas were observed along the toe of slope on the southeast

adjacent to Thompson Bayou (Outflow Canal).

EPA FORM -XXXX NA = Not Available
DNA = Does Not Apply



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

William Fox and
Impoundment NPDES Permit # 0002275 INSPECTOR__Eduardo Gutierrez
Date August 20, 2012

Impoundment Name Ash Pond

Impoundment Company _Gulf Power Company

EPA Region 4
State Agency (Field Office) Addresss 61 Forsyth Street, SW

Atlanta, Ga 30303-8960

Name of Impoundment Ash Pond
(Report each impoundment on a separate formander the same Impoundment NPDES
Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped.into
the impoundment? X

IMPOUNDMENT FUNCTION: Settling of ash and coal combustion waste

Nearest Downstream Town : Name __ Pensacola, Florida

Distance from the impoundment __ 0.5 miles

Impoundment

Location: Longitude 87  Degrees 13  Minutes 11.70WSeconds
Latitude 30  Degrees 33  Minutes 47.95N Seconds
State Florida County Escambia County

Does a state agency regulate this impoundment? YES X NO
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If So Which State Agency? Florida Department of Environmental Protection

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of

the dam results in no probable loss of human life or economic or environmental

losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential

classification are those where failure or misoperation results in no probable loss of

human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

X SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant

hazard potential classification are those dams wheredailure or misoperation results
in no probable loss of human life but can cause egonomic loss, environmental
damage, disruption of lifeline facilities, or candmpact other cancerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL:‘Dams assigned the high hazard

potential classification are th@se where farlure or misoperation will probably cause

loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
Faillure or misoperation could result in economic loss and

environmental damage to adjacent waterways and downstream

estuaries. No probablé loss of human life is anticpated.

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

Water or ccw

t
=
2
)
I

ground

IMPOUNDMENT

CROSS-VALLEY

IMPOUNDMENT

Water or ccw

=
2
]
I

SIDE-HILL

(@]
L}
=
a

Water or ccw

y
e
-
-
-
-

original ground

INCISED

)

Water or ccw

Cross-Valley

Side-Hill
Diked

X

Incised (form completion optional)

Combination Incised/Diked

Earthen

Embankment Material
acres Liner DNA

feet

24

Embankment Height

Pool Area

13

Liner Permeability DNA

feet

3

Current Freeboard

ININWND0A IAIHDOYEY vYd3 SN

= Not Avarlable
DNA = Does Not Apply

NA

EPA Form XXXX-XXX, Jan 09




TYPE OF OUTLET (Mark all that apply)

X Open Channel Splllway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
Triangular NN NI

X Rectangular (concrete) tih ¢ et
Irregular p—

Width
2—_ depth . RECTANGULAR IRREGULAR
20" pbottom (or average) width Average Widih

20" top width

Avg
I Depth '
+—>

Width

DNA  Quitlet

inside diameter

corrugated metal
welded steel

concrete

plastic (hdpe, pvc,.etc.)
other (specify)

A
Material Inside | Diameter
y

Is water flowing through the outlet? YES X NO

No Outlet

DNA  Other Type of Outlet (specify)

The Impoundment was Designed By _ Southern Company Services
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EPA Form XXXX-XXX, Jan 09 NA
DNA

Not Available
Does Not Apply
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:
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EPA Form XXXX-XXX, Jan 09
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



CDM Smith's review of the available limited subsurface information indicates the embankment construction
was not over wet ash or slag, however there is a layer of wet, loose, fine to medium sand immediately below
the embankment fill.

The assessor did not meet with, or have documentation from, the design Engineer of Record concerning
foundation preparation.

There was no indication of prior releases, failures or patchwork on the embankments.
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FRIERSWJ
Text Box
The assessor did not meet with, or have documentation from, the design Engineer of Record concerning foundation preparation. 

FRIERSWJ
Text Box
There was no indication of prior releases, failures or patchwork on the embankments.

FRIERSWJ
Text Box
CDM Smith's review of the available limited subsurface information indicates the embankment construction was not over wet ash or slag, however there is a layer of wet, loose, fine to medium sand immediately below the embankment fill.   
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Gulf Power - Plant Crist Date: August 21, 2012
Unit Name: Gypsum Stacking/Storage Pond Operator's Name: Gulf Power
Unit I.D.: Hazard Potential Classification- High LT

Inspector's Name:  William Fox/ Eduardo Gutierrez

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No

1. Frequency of Company's Dam Inspections? Weekl Yy 18. Sloughing or bulging on slopes?

2. Pool elevation (operator records)? 113.0 19. Major erosion or slope deterioration?

3. Decant inlet elevation (operator records)? DNA 20. Decant Pipes: DNA

4. Open channel spillway elevation (operator records)? DNA Is water entering inlet, but not exiting outlet?

5. Lowest dam crest elevation (operator records)? 122.0 Is water exiting outlet, but not entering inlet?

6. If instrumentation is present, are readings DNA

recorded (operator records)? Is water exiting outlet flowing clear?

and approximate seepage rate below):

8. Foundation preparation (remove vegetation,stumps, DNA

in?
topsoil in area where embankment fill will be placed)? FromgggiCerdrain?

9. Trees growing on embankment? (If so, indicate

i i ?
largest diameter below) X At isolated points on embankment slopes”

10. Cracks or scarps on crest?

>

At natural hillside in the embankment area?

11. Is there significant settlement along the crest?

>

Over widespread areas?

12. Are decant trashracks clear and in place? DNA From downstream foundation area?

13. Depressions or sinkholes in tailings surface or X

whirlpool in the pool area? "Boils" beneath stream or ponded water?

>

14. Clogged spillways, groin or diversion ditches? Around the outside of the decant pipe?

15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside?

16. Are outlets of decant or underdrains blocked? DNA 23. Water against downstream toe?

X
X
I
7. Is the embankment currently under construction? X 21. Seepage (specify location, if seepage carries fines, -
X
X
X
X
X
X
X
X
X
X

17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection?

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

1. Weekly by plant personnel, annually by Southern Company Services.

2,5. Referenced to plant datum.

6. Instrumentation 1s not present.

12. Trashracks are not present.

17. Minor erosion scarps and small erosion gullies observed at isolated

locations on the west outboard slope.

21. Wet areas were observed at and near the toe of slope along southwest and

west outboard slopes.

EPA FORM -XXXX NA = Not Available
DNA = Does Not Apply



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

William Fox and
Impoundment NPDES Permit # 0002275 INSPECTOR___ Eduardo Gutierrez
Date August 21, 2012

Impoundment Name Gypsum Stacking/Storage Pond
Impoundment Company _Gulf Power Company
EPA Region 4
State Agency (Field Office) Addresss 61 Forsyth Street, SW
Atlanta, Ga 30303-8960
Name of Impoundment Gypsum Stacking/Storage Pond
(Report each impoundment on a separate formander the same Impoundment NPDES
Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped.into
the impoundment? X

IMPOUNDMENT FUNCTION: Disposal and primary settling of gypsum

Nearest Downstream Town : Name __ Pensacola, Florida

Distance from the impoundment __ 0.5 miles

Impoundment

Location: Longitude 87  Degrees 13  Minutes 58.72WSeconds
Latitude 30  Degrees 34  Minutes 6.54N_Seconds
State Florida County Escambia County

Does a state agency regulate this impoundment? YES X NO
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If So Which State Agency? Florida Department of Environmental Protection

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

X SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams wherefailure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or candmpact other cancerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL:‘Dams assigned the high hazard
potential classification are th@se where farlure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Farlure or misoperation could result 1n _environmental damage and
economic loss and damage to plant infrastructure, operations and
utilities. Loss of human life as a result of failure or
misoperation is not anticipated.

EPA Form XXXX-XXX, Jan 09 2
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32
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Current Freeboard
EPA Form XXXX-XXX, Jan 09

= Not Avairlable
DNA = Does Not Apply

Liner Permeability 1.0 E-7 cm/sec for clay
1.0
1.0
NA




TYPE OF OUTLET (Mark all that apply)

DNA Open Channel Splllway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
Triangular NN NI
Rectangular $oo 3 o
Irregular p—

Width
_— depth RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width ] —

Avg
I Depth '
+—>

Width

X Qutlet (to Process Sedimentation.Pond)

36" inside diameter _
(Decant Riser Pipe/Structure with stop logs.

Pipe size reduces to 30" inside diameter.)

Material Inside | Diameter
corrugated metal
welded steel
concrete
X __ plastic pVC, etc.) ;
other (specity)
Is water flowing through the outlet? YES X NO
No Outlet
36-foot long, twin 7°W x 5"H concrete box
culvert at NE corner of pond connecting to
X

Other Type of Outlet (specify) Process Sedimentation Pond

The Impoundment was Designed By _ Southern Company Services
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EPA Form XXXX-XXX, Jan 09 NA
DNA

Not Available
Does Not Apply
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



It is unknown if the embankment construction was over wet ash, slag or other unsuitable material.

The assessor did not meet with, or have documentation from, the design Engineer of Record concerning
foundation preparation.

There was no indication of prior releases, failures or patchwork on the embankments.
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FRIERSWJ
Text Box
The assessor did not meet with, or have documentation from, the design Engineer of Record concerning foundation preparation. 

FRIERSWJ
Text Box
There was no indication of prior releases, failures or patchwork on the embankments.

FRIERSWJ
Text Box
It is unknown if the embankment construction was over wet ash, slag or other unsuitable material.


-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=

US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency

Site Name: Gulf Power - Plant Crist Date: August 21, 2012

Unit Name: Process Return Water Pond Operator's Name:  Gulf Power

Unit |.D.: Hazard Potential Classification: High Low

Inspector's Name:  William Fox/ Eduardo Gutierrez

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? Weekl Yy 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 98.0 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 85.3 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? DNA Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 106.0 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings DNA Is water exiting outlét flowing clear? NA

recorded (operator records)?

21. Seepage (specify.location, if seepage carries fines,

7. Is the embankment currently under construction? X and approximate seepage rate below):

8. Foundation preparation (remove vegetation,stumps, DNA

in?
topsoil in area where embankment fill will be placed)? FromgggiCerdrain?

9. Trees growing on embankment? (If so, indicate

X
i i ?
largest diameter below) X At isolated points on embankment slopes” X
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? DNA From downstream foundation area? X
13. De_pressm_)ns or sinkholes in tailings surface or X "Boils" beneath stream or ponded water? X
whirlpool in the pool area?
14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? DNA 23. Water against downstream toe? X
17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

1. Weekly by plant personnel, annually by Southern Company Services.

2,3,5. Referenced to plant datum.

6. Instrumentation 1s not present.

12. Trashracks are not present.

20. Water 1s pumped from pond to plant for reuse.

EPA FORM -XXXX NA = Not Available
DNA = Does Not Apply



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

William Fox and
Impoundment NPDES Permit # 0002275 INSPECTOR___ Eduardo Gutierrez
Date August 21, 2012

Impoundment Name Process Return Water Pond

Impoundment Company _Gulf Power Company
EPA Region 4
State Agency (Field Office) Addresss 61 Forsyth Street, SW
Atlanta, Ga 30303-8960
Name of Impoundment Process Return Water Pond
(Report each impoundment on a separate formander the same Impoundment NPDES
Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped.into
the impoundment? X

IMPOUNDMENT FUNCTION: Tertiary sedimentation and settling of gypsum

Nearest Downstream Town : Name __ Pensacola, Florida

Distance from the impoundment __ 0.5 miles

Impoundment

Location: Longitude 87  Degrees 13  Minutes 49.27WSeconds
Latitude 30  Degrees 34  Minutes 10.90N Seconds
State Florida County Escambia County

Does a state agency regulate this impoundment? YES X NO
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If So Which State Agency? Florida Department of Environmental Protection

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of

the dam results in no probable loss of human life or economic or environmental

losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential

classification are those where failure or misoperation results in no probable loss of

human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

X SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant

hazard potential classification are those dams wherefailure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or candmpact other cancerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL:‘Dams assigned the high hazard
potential classification are th@se where farlure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Failure or misoperation could result in _environmental damage and
economic _loss and damage to plant infrastructure, operations and
utilities. Loss of human life as a result of failure or
misoperation is not anticipated.

EPA Form XXXX-XXX, Jan 09 2
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Cross-Valley
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Incised (form completion optional)

Combination Incised/Diked

X
Embankment Height

Earthen

acres Liner Composite (bottom and inboard slopes)

Embankment Material
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23

2.5

Pool Area

iner
3

E-9 cm/sec for GCL
E-12 cm/sec for 1
= Not Available

1.
1.
NA

Liner Permeability 1.0 E-7 cm/sec for clay
0
0

feet

8

Current Freeboard
EPA Form XXXX-XXX, Jan 09

DNA = Does Not Apply




TYPE OF OUTLET (Mark all that apply)

Open Channel Splllway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
Triangular NN NI
h h
Rectangular Yo v o
Irregular p—
Width
_— depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width I Depth '
+—>
Width
Outlet

inside diameter

Material Inside | Diameter
corrugated metal
welded steel
concrete
plastic (hdpe, pvc,etc.)
other (specify)

Is water flowing through the outlet? YES X NO

X No Outlet (Water 1s pumped from pond to plant for reuse)

Emergency spillway approximately 20 feet
— wide on West Side of Pond. Downstream slope
Other Type of Outlet (specify) is articulated concrete block armoring.

The Impoundment was Designed By _ Southern Company Services
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EPA Form XXXX-XXX, Jan 09 NA
DNA

Not Avairlable 4
Does Not Apply
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



It is unknown if the embankment construction was over wet ash, slag or other unsuitable material.

The assessor did not meet with, or have documentation from, the design Engineer of Record concerning
foundation preparation.

There was no indication of prior releases, failures or patchwork on the embankments.
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FRIERSWJ
Text Box
The assessor did not meet with, or have documentation from, the design Engineer of Record concerning foundation preparation. 

FRIERSWJ
Text Box
There was no indication of prior releases, failures or patchwork on the embankments.

FRIERSWJ
Text Box
It is unknown if the embankment construction was over wet ash, slag or other unsuitable material.
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency

Site Name: Gulf Power - Plant Crist Date: August 21, 2012

Unit Name: Process Sedimentation Pond OQOperator's Name: Gulf Power

Unit 1.D.: Hazard Potential Classification: High Low

Inspector's Name:  William Fox/ Eduardo Gutierrez

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? Weekl Yy 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 112.5 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 88.0 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? DNA Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 117.0 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings . . ”

e (Er e e DNA Is water exiting outlet flowing clear? NA
7. Is the embankment currently under construction? X 21. Seepag_e (specify location, if seepe.lge carries fines,
and approximate seepage rate below):
8. Foundation preparation (remove vegetation,stumps, DNA o
topsoil in area where embankment fill will be placed)? FromgggiCerdrain? X
- > —
9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? X
largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? DNA From downstream foundation area? X
13. De_pressm_)ns or sinkholes in tailings surface or X "Boils" beneath stream or ponded water? X
whirlpool in the pool area?

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? DNA 23. Water against downstream toe? X
17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection? X
Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

1. Weekly by plant personnel, annually by Southern Company Services.

2,3,5. Referenced to plant datum.

6. Instrumentation 1s not present.

12. Trashracks are not present.

20. No water flow was observed.

21. Wet areas were observed at and near the toe of slope along the northeast

outboard slopes.

EPA FORM -XXXX NA = Not Available
DNA = Does Not Apply



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

William Fox and
Impoundment NPDES Permit # 0002275 INSPECTOR___ Eduardo Gutierrez
Date August 21, 2012

Impoundment Name Process Sedimentation Pond
Impoundment Company _Gulf Power Company
EPA Region 4
State Agency (Field Office) Addresss 61 Forsyth Street, SW
Atlanta, Ga 30303-8960
Name of Impoundment Process Sedimentation Pond
(Report each impoundment on a separate formander the same Impoundment NPDES
Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped.into
the impoundment? X

IMPOUNDMENT FUNCTION: Sedimentation and secondary settling of gypsum

Nearest Downstream Town : Name __ Pensacola, Florida

Distance from the impoundment __ 0.5 miles

Impoundment

Location: Longitude 87  Degrees 13  Minutes 58.55W Seconds
Latitude 30  Degrees 34  Minutes 14.62NSeconds
State Florida County Escambia County

Does a state agency regulate this impoundment? YES X NO
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If So Which State Agency? Florida Department of Environmental Protection

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

X SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams wherefailure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or candmpact other cancerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL:‘Dams assigned the high hazard
potential classification are th@se where farlure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
Failure or misoperation could result in environmental damage and

economic loss and damage to plant infrastructure, operations and
utilities. Loss of human life as a result of failure or
misoperation Is not anticipated.

EPA Form XXXX-XXX, Jan 09 2
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= Not Available
DNA = Does Not Apply
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TYPE OF OUTLET (Mark all that apply)

Open Channel Splllway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
Triangular NN NI
Rectangular $oo 3 o
Irregular p—
Width

_— depth RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width ] —

Avg
I Depth y
+“—>

Width

X Qutlet (to Process Return Water Pond)

30" inside diameter

Material Inside | Diameter
corrugated metal
welded steel
concrete

X plastic pvc,.etc.)
other (specify)

Is water flowing through the outlet? YES X NO

No Outlet

Emergency spillway approximately 20 feet
wide on East Side of Pond. Downstream slope
X Other Type of Outlet (specify) is_articulated concrete block armoring.

The Impoundment was Designed By _ Southern Company Services
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Not Avairlable 4
Does Not Apply

EPA Form XXXX-XXX, Jan 09 NA
DNA
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

EPA Form XXXX-XXX, Jan 09




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



It is unknown if the embankment construction was over wet ash, slag or other unsuitable material.

The assessor did not meet with, or have documentation from, the design Engineer of Record concerning
foundation preparation.

There was no indication of prior releases, failures or patchwork on the embankments.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=



FRIERSWJ
Text Box
The assessor did not meet with, or have documentation from, the design Engineer of Record concerning foundation preparation. 

FRIERSWJ
Text Box
There was no indication of prior releases, failures or patchwork on the embankments.

FRIERSWJ
Text Box
It is unknown if the embankment construction was over wet ash, slag or other unsuitable material.


Appendix C

Photographs
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Appendix C

Photographs GPS Locations

Site: Gulf Power - Plant Crist

Datum: NADS3

Coordinate Units: Decimal Degrees

Photograph No. Latitude Longitude
1 30.565318 -87.221083
2 30.565293 -87.220632
3 30.565293 -87.220632
4 30.565213 -87.220134
5 30.565213 -87.220134
6 30.565005 -87.219888
7 30.564816 -87.219679
8 30.564816 -87.219679
9 30.564551 -87.219411
10 30.564026 -87.218901
11 30.564046 -87.218822
12 30.564174 -87.218947
13 30.564103 -87.218892
14 30.564101 -87.218799
15 30.563944 -87.218759
16 30.563634 -87.218498
17 30.563621 -87.218381
18 30.563444 -87.218181
19 30.563510 -87.218305
20 30.563253 -87.218122
21 30.563213 -87.218070
22 30.563159 -87.218018
23 30.562986 -87.218068
24 30.562824 -87.218019
25 30.562642 -87.218239
26 30.562360 -87.218502
27 30.562030 -87.218894
28 30.561834 -87.219340
29 30.561888 -87.219861
30 30.561825 -87.219853
31 30.561824 -87.219932
32 30.562037 -87.219692
33 30.561989 -87.219782
34 30.562092 -87.219677
35 30.562054 -87.219855
36 30.562105 -87.219771
37 30.562148 -87.219826
38 30.561908 -87.220044
39 30.561992 -87.220030
40 30.562010 -87.219953
41 30.561925 -87.219974
42 30.561969 -87.220166
43 30.562083 -87.220138
44 30.562159 -87.220175
45 30.562107 -87.220251
46 30.562217 -87.220329
47 30.562171 -87.220248
48 30.562990 -87.221200
49 30.563035 -87.221107
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Appendix C

Photographs GPS Locations

Site: Gulf Power - Plant Crist

Datum: NADS3

Coordinate Units: Decimal Degrees

Photograph No. Latitude Longitude
50 30.563096 -87.221164
51 30.562881 -87.220946
52 30.562594 -87.220579
53 30.562520 -87.220496
54 30.562505 -87.220586
55 30.562668 -87.220656
56 30.562588 -87.220490
57 30.562422 -87.220421
58 30.562285 -87.220221
59 30.562205 -87.220119
60 30.562181 -87.220065
61 30.562251 -87.220196
62 30.561946 -87.219699
63 30.561890 -87.219745
64 30.562070 -87.219049
65 30.561996 -87.219162
66 30.561903 -87.219118
67 30.561987 -87.219098
70 30.563421 -87.218402
71 30.563464 -87.218496
68 30.562782 -87.218194
69 30.562854 -87.218156
73 30.563836 -87.219082
72 30.563966 -87.219098
74 30.564567 -87.219529
75 30.564661 -87.219891
76 30.564781 -87.220071
77 30.564741 -87.219988
78 30.564817 -87.220709
79 30.565012 -87.220717
80 30.564922 -87.220683
81 30.564859 -87.220829
82 30.564662 -87.220726
83 30.564699 -87.220793
84 30.564483 -87.220588
85 30.564427 -87.220665
86 30.563983 -87.221806
87 30.563996 -87.221706
88 30.564077 -87.221626
89 30.564523 -87.221775
90 30.564467 -87.221852
91 30.564604 -87.221694
92 30.564650 -87.221591
93 30.564445 -87.221277
94 30.564515 -87.221362
95 30.564669 -87.221151
96 30.564929 -87.221318
97 30.564858 -87.221329
98 30.564214 -87.221535
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Appendix C

Photographs GPS Locations

Site: Gulf Power - Plant Crist

Datum: NADS3

Coordinate Units: Decimal Degrees

Photograph No. Latitude Longitude
99 30.564284 -87.221449
100 30.564377 -87.221365
101 30.564525 -87.221214
102 30.568349 -87.231398
103 30.568234 -87.231295
104 30.568151 -87.231393
105 30.567546 -87.232198
106 30.567546 -87.232198
107 30.566900 -87.233081
108 30.566883 -87.233501
109 30.566839 -87.233345
110 30.566754 -87.233518
111 30.566587 -87.233366
112 30.566669 -87.233539
113 30.567360 -87.233976
114 30.567550 -87.234153
115 30.567584 -87.234378
116 30.567499 -87.234314
117 30.567806 -87.234177
118 30.568022 -87.234353
119 30.568598 -87.234294
120 30.568689 -87.234297
121 30.568789 -87.234423
122 30.569115 -87.234588
123 30.569115 -87.234588
124 30.569241 -87.234538
125 30.569286 -87.234609
126 30.569539 -87.234577
127 30.569639 -87.234584
128-130 30.570349 -87.234691
131 30.571015 -87.234279
132 30.571075 -87.234193
133 30.571143 -87.234128
134 30.571477 -87.233760
135 30.571543 -87.233678
136 30.571664 -87.233417
137 30.571740 -87.233114
138 30.571741 -87.233218
139 30.571976 -87.232849
140 30.571845 -87.232853
141 30.571712 -87.233701
142 30.571710 -87.232739
143 30.571680 -87.232846
144 30.571436 -87.232524
145 30.571491 -87.232437
146 30.571325 -87.232450
147 30.571199 -87.232297
148 30.571307 -87.232261
149 30.571107 -87.232452




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Ohith

Appendix C

Photographs GPS Locations

Site: Gulf Power - Plant Crist

Datum: NADS3

Coordinate Units: Decimal Degrees

Photograph No. Latitude Longitude
150 30.571019 -87.232368
151 30.571222 -87.232540
152 30.571074 -87.231494
153 30.568386 -87.231037
154 30.569099 -87.231730
155 30.568932 -87.231716
156 30.569033 -87.231654
157 30.569059 -87.231544
158 30.568962 -87.231580
159 30.569500 -87.232165
160 30.569603 -87.232195
161 30.570487 -87.231814
162 30.570352 -87.231804
163 30.570324 -87.231940
164 30.569760 -87.232725
165 30.569779 -87.232594
166 30.570285 -87.233380
167-171 30.570561 -87.233651
172 30.569467 -87.234351
173 30.569574 -87.234358
174 30.567644 -87.233871
175 30.567760 -87.233943
176 30.568453 -87.231340
177 30.568332 -87.231198
178 30.568871 -87.230638
179 30.568872 -87.230909
180 30.568881 -87.230793
181 30.568899 -87.230055
182 30.569238 -87.229918
183 30.570563 -87.230215
184 30.570465 -87.230212
185 30.570444 -87.230595
186 30.569995 -87.230903
187 30.569829 -87.230872
188 30.569664 -87.230903
189 30.569763 -87.231019
190 30.569973 -87.231052
191 30.570109 -87.231038
192 30.570448 -87.230780
193 30.569071 -87.230866
194 30.569017 -87.230762
195 30.565560 -87.235081
196 30.565456 -87.235136




-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 1: Ash Pond - (typical) riprap along exterior slope of north
embankment adjacent to Escambia River looking east.

Photo 3: Exterior slope and crest of north embankment of Ash
Pond showing minor scarp at toe of slope looking east.

Photo 2: Ash Pond - Minor scour/erosion along toe of exterior slope of
northeast embankment looking east.

Photo 4: Close up of eroded area at exterior toe of slope adjacent to
Escambia River looking northwest.

C-1



EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 5: Scarps and erosion along the exterior slope of Ash Pond Photo 6: View of exterior slope of Ash Pond north embankment looking east.
north embankment looking east.
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Photo 7: Ash Pond north embankment looking southeast. Note steep slope Photo 8: Ash Pond north embankment looking southeast. Note steep
and apparent remedial works (riprap) where previous sloughing occurred. slope and apparent remedial works (riprap) where previous sloughing occurred.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 9: View of exterior slope of Ash Pond north embankment
looking east.

Photo 11: General view of exterior slope of Ash Pond
northeast embankment looking southeast.

Photo 10: Erosion at toe of northeast embankment exterior slope looking
southeast.

Photo 12: General view of exterior slope of Ash Pond northeast
embankment looking northwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 13: Animal burrow on exterior slope of Ash pond
northeast embankment.

Photo 15: View of rill at exterior toe of slope of Ash Pond along
Northeast embankment looking east.

Photo 14: Animal burrow on exterior slope of Ash pond northeast
embankment.

Photo 16: Erosion along toe of slope Ash Pond northeast embankment
looking southeast.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 17: Scarp with sand fan at toe of slope of Ash Pond along
northeast embankment.

Photo 19: Exterior slope of Ash Pond along northeast embankment
showing scarp with sand fan at toe of slope looking northwest.

Photo 18: Scarp with sand fan at toe of slope of Ash Pond along
northeast embankment.

Photo 20: Tree stump found on exterior slope of Ash Pond.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 21: Tree stump found on exterior slope of Ash Pond.

Photo 23: Animal Burrow at southeast corner of Ash Pond.

Photo 22: Area of saturation along exterior toe of slope of Ash Pond near
southeast corner.

Photo 24: Exterior slope of Ash Pond along southeast embankment
looking southwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 25: Southeast embankment exterior slope looking southwest.

Photo 27: Exterior slope of Ash Pond along southeast embankment
looking southwest. Note depression due to erosion.

Photo 26: Southeast embankment exterior slope, tree stump and
abandoned silt fence.

Weir

Photo 28: View of sheet pile discharge weir looking south.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 29: Scarp at toe of slope of Ash Pond along southwest corner.

Photo 31: Spillway and discharge channel of outfall structure.

Weir

Photo 30: Downstream view of discharge weir for outfall looking southeast.

Photo 32: Spillway and discharge channel of outfall structure.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 33: Downstream side and west wall of Ash Pond looking north.

Photo 35: View of Ash Pond from spillway structure looking north.

Photo 34: Ash Pond spillway looking north.

Photo 36: View of Ash Pond spillway structure looking northwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 37: Walkway on upstream side of spillway structure looking Photo 38: Spillway structure looking downstream.
northwest.
Photo 39: Spillway structure looking downstream. Photo 40: Spillway structure looking downstream.

C-10




EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 41: Downstream side of Ash Pond spillway. Photo 42: Downstream side of Ash Pond spillway.
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Photo 43: East wall of Ash Pond spillway channel. Photo 44: East wall of Ash Pond spillway channel.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 45: Exterior slope of Ash Pond along southwest embankment. Photo 46: Exterior toe of slope of Ash Pond along southwest embankment
looking northwest.
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Photo 47: Exterior embankment slope of Ash Pond along Photo 48: Exterior slope of Ash Pond along southwest embankment
southwest embankment. looking southeast.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 49: Interior slope and crest of Ash Pond along southwest Photo 50: Interior slope of Ash Pond looking north.
embankment looking southeast.
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Photo 51: Electrical pull box located along Ash Pond crest of southeast Photo 52: Animal Gurrow located on crest of Ash Pond.
embankment.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Photo 53: Interior slope scarps along Ash Pond southwest embankment Photo 54: Interior slope scarps along Ash Pond southwest embankment
looking southeast. looking northwest. Note steepness and discontinuity of eroded slope.
Photo 55: Crest of Ash Pond along southwest embankment looking Photo 56: Crest of Ash Pond along southwest embankment looking
northwest. southeast.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 57: Ruts and ponding of water on crest southwest embankment Photo 58: Southwest embankment interior slope looking northwest.

of Ash Pond. Note scarp and erosion at waterline.

Photo 59: Settlement erosion behind sheet pile wall and riprap on crest of Photo 60: Settlement erosion area behind sheet pile wall and riprap on crest
Ash Pond southwest embankment. Note isolated area of loss of soil support. of Ash Pond southwest embankment. Note isolated area of loss of soil support.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 61: Erosion area behind sheet pile wall and riprap on crest of Ash Photo 62: Portion of abandoned sheet pile cofferdam left in place on
Pond southwest embankment. Note isolated area of loss of soil support. south side of spillway used to construct spillway.

Photo 63: Portion of abandoned sheet pile cofferdam left in place on south Photo 64: Interior slope and crest of Ash Pond along southeast embank-
side of spillway used to construct spillway. ment looking northeast.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 65: Erosion at interior slope and crest of Ash Pond along southeast Photo 66: Crest of Ash Pond near south corner of pond looking west.
embankment looking northeast.
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Photo 67: Crest of Ash Pond near south corner of pond looking northeast. Photo 68: Crest of Ash Pond near east corner of pond looking southwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 69: Crest of Ash Pond near east corner of pond looking north. Photo 70: Interior slope and crest of Ash Pond along northeast embank-
ment looking south.
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Photo 71: Interior slope and crest of Ash Pond along northeast embank- Photo 72: Ash delta located along interior slope of northeast embank-
ment looking northwest. ment of Ash Pond looking south.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 73: Ash delta located along interior slope of northeast embankment Photo 74: Emergency response materials (gravel, sand, riprap) located
of Ash Pond looking northwest. near north corner of Ash Pond.
Photo 75: Aerator/oxygenator located near north corner of Ash Pond. Photo 76: General view of Ash Pond surface from north corner of pond

looking south. Note presence of turbidity barriers.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 77: General view of Ash Pond surface from north corner of pond Photo 78: 30-inch diameter inlet pipes at north corner of Ash pond looking
looking west. northwest.
Photo 79: Crest and southeast interior slope of Decant/Settling Pond #5. Photo 80: Surface and southeast interior slope of Decant/Settling Pond #5.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 81: 30-inch diameter inlet pipes located below walkway/catwalk at Photo 82: 30-inch diameter inlet pipes located below walkway/catwalk at
north corner of Ash pond looking northwest. north corner of Ash pond looking northwest.
Photo 83: 30-inch diameter inlet pipes located below walkway/catwalk Photo 84: Crest of Ash Pond along northwest side. Note dense vegetation.

at north corner of Ash pond looking northwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 85: Crest of Ash Pond along northwest side. Note dense vegetation. Photo 86: Interior slopes and surface of Decant/Settling Pond #1 looking
north.

Photo 87: Interior slopes and surface of Decant/Settling Pond #1 looking Photo 88: Interior slopes and surface of Decant/Settling Pond #1 looking

northeast. Note equalizer pipe between ponds. northeast.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 89: Interior slopes, divider SY'01-y1Y Syl and surface of Decant/Settling Pond  Photo 90: Interior slopes, divider SY'6l-y1Y Syl and surface of Decant/Settling Pond
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#3 looking east. #2 looking southeast. Note presence of ash/CCW.
Photo 91: Interior slopes and surface of Decant/Settling Pond #3 Photo 92: Discharge water from plant operations into Decant/Settling
looking southeast. Pond #3.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 93: Interior slope, divider SY'0l-y1Y Syl and equalizer pipe between Decant/  Photo 94: Surface of Settling Pond #4 and divider SY'61-y1Y Syl between Decant/
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Settling Ponds #3 and 4 looking northwest. Settling Ponds #4 and #5 looking north.
Photo 95: Interior slope and surface of Decant/Settling Pond #4 looking Photo 96: Chemical storage area located near north corner of Ash Pond.
southwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 97: Surface of Decant/Settling Pond #5 looking east. Photo 98: Divider dike between Decant/Settling Ponds #1 and #2 looking
northwest.
Photo 99: Surface of Decant/Settling Pond #2 looking northwest. Photo 100: Surface of Decant/Settling Pond #3 looking northwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 101: Surface of Decant/Settling Pond #4 looking north. Photo 102: View of surface and south interior slope of Gypsum Pond looking
northwest. Note discharge pipe and deposition of gypsum in foreground.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Photo 103: View of surface of Gypsum {(i2l-35 Pond looking west. Note discharge Photo 104: Crest and interior slope of south embankment of Gypsum
pipe & deposition of gypsum in foreground and Decant Riser in center of photo. {{i201-35 Pond looking southwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 105: Surface of Gypsum {{i2l-35 Pond and Decant Riser looking north. Photo 106: Surface of Gypsum {(i2l-35 Pond and Decant Riser looking north.
Photo 107: Piezometers on south exterior slope of Gypsum {{i2ill-3S Pond looking Photo 108: Exterior slope and perimeter road/maintenance bench along
south. southwest side of Gypsum {(i2ill-3S Pond looking northwest.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 109: Perimeter road/maintenance bench at toe of southwest Photo 110: Perimeter road/maintenance bench at toe of SW slope of
slope of Gypsum {(i2/l-35 Pond looking southwest. Note standing water at toe. Gypsum {{i2lI-3S Pond looking northwest. Note standing water at toe.
Photo 111: Perimeter road/maintenance bench at toe of southwest Photo 112: Close-up of wet area/possible seepage at toe of southwest
slope of Gypsum {(i2)l-35 Pond looking southwest. Note standing water at toe. Slope of Gypsum {{i2ill-35 Pond.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 113: Exterior slope along southwest side of Gypsum {(i2/1-35 Pond looking Photo 114: Trash and grass cuttings on southwest exterior slope of
southwest. Gypsum {ii2l-3S Pond.

Photo 115: General view from toe of exterior slope on southwest side Photo 116: General view from toe of exterior slope on southwest side of
of Gypsum {ii21ll-35 Pond looking east. Note area of wet area at toe of slope. Gypsum {(i21-35 Pond looking east.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 117: Exterior slope along west side of Gypsum {(i2I-35 Pond looking north. Photo 118: Monitoring Wells located beyond exterior toe of slope on west
side of Gypsum {{i21l-35 Pond.
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Photo 119: Exterior slope along west side of Gypsum {(i2ll-35 Pond looking south. Photo 120: Exterior slope along west side of Gypsum {(i2/l-35 Pond looking north.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 121: Start of riprap slope protection along toe of west exterior Photo 122: Riprap slope protection along toe of west exterior slope of
Slope of Gypsum {ii2ill-35 Pond looking north. Slope in this area is about 2.5H:1V. Gypsum {ii21]l-35 Pond looking east. Note depressed area at center.
Photo 123: Riprap slope protection along toe of west exterior slope of Photo 124: Riprap slope protection along toe of west exterior slope of
Gypsum {{i2l-35 Pond looking east. Note depressed area at center. Gypsum {ii21]-35 Pond looking east. Note exposed filter fabric.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 125: Riprap slope protection along toe of west exterior slope of Photo 126: Exterior slope along west side of Gypsum {(i2/il-35 Pond looking south.
Gypsum {(i201-3S Pond looking east. Note exposed filter fabric.
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Photo 127: Exterior slope along west side of Gypsum {(i2l-35 Pond looking north. Photo 128: Rill located at approximate mid-face of west exterior
slope of Gypsum {(i2(l-3S Pond. Depth is about 4 to 6 inches.
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 129: Animal Ourrow located at approximate mid-face of west Photo 130: Animal Gurrow on west exterior slope of Gypsum {(i2ill-3S Pond.
exterior slope of Gypsum {{i2lll-35 Pond.
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Photo 131: 16-foot long rill on north exterior slope of Gypsum {ii2(l-35 Pond Photo 132: Approximate 16-foot long rill erosion on north exterior slope
(Depth x Width ~ 1 foot, respectively). Note adjacent, parallel 5-foot long rill. of Process Sedimentation Pond (Depth x Width ~1 foot, respectively).
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EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012
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Photo 133: Approximate 16-foot long rill erosion on north exterior Photo 134: Rill located on north exterior slope of Process

Slope of Process Sedimentation Pond (width is about 1 foot). Sedimentation Pond (typical of six).

Photo 135: Rill located on north exterior slope of Process Photo 136: Rill located near toe of north exterior slope of Process
Sedimentation Pond (typical of six). Sedimentation Pond looking southeast (up slope).
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Photo 137: Three rills located along toe of north exterior slope of Process Photo 138: Three rills located along toe of north exterior slope of
Sedimentation Pond looking east. Process Sedimentation Pond looking north (down slope).

Photo 139: Groundwater monitoring wells located beyond toe of slope Photo 140: Northeast exterior slope of Process Sedimentation Pond
of north embankment of Process Sedimentation Pond looking north. looking south.
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Photo 141: Exposed filter fabric beneath riprap where a depression is Photo 142: Wet area/saturation located at toe of slope adjacent to access
located. road on northeast exterior slope of Process Sedimentation Pond looking north.
Photo 143: Wet area/saturation located at toe of slope adjacent to access Photo 144: Wet area/possible seepage located approximately mid-slope

road on northeast exterior slope of Process Sedimentation Pond looking east. along east exterior slope of Process Sedimentation Pond looking west.
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Photo 145: Area of wet area/possible seepage located approximately mid- Photo 146: East exterior slope of Process Sedimentation Pond looking
slope along east exterior slope of Process Sedimentation Pond looking east. northwest.

Photo 147: Emergency spillway/articulated concrete block mattress Photo 148: Emergency spillway/articulated concrete block mattress
located on east ext.slope of Process Sed. Pond looking west (up slope). located on east ext. slope of Process Sed. Pond looking south.
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Photo 149: Emergency spillway/ articulated concrete block mattress located Photo 150: Top of emergency spillway along crest of east embankment of
on east exterior slope of Process Sedimentation Pond looking east (down slope). Process Sedimentation Pond.

Photo 151: Concrete box culvert discharge between Gypsum Storage Pond and Photo 152: Monitoring well pairs located near wooded area east of
Process Sedimentation Pond. Process Sedimentation Pond.

C-38




EPA Assessment Gulf Power - Crist Plant Photos August 20 and 21, 2012

Photo 153: East exterior slope of Gypsum Storage Pond looking northwest. Photo 154: Animal burrow located at toe of slope east exterior slope of
Gypsum Storage Pond.
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Photo 155: Wet area at toe of slope along east exterior slope of Gypsum Photo 156: Wet area at toe of slope along east exterior slope of Gypsum
Storage Pond looking northwest. Storage Pond.
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Photo 157: Wet area at toe of slope along east exterior slope of Gypsum Photo 158: Wet area at toe of slope along east exterior slope of Gypsum
Storage Pond. Storage Pond.

Photo 159: Exterior slope of east embankment of Gypsum Storage Pond looking Photo 160: Exterior slope of south embankment of Process Sedimentation
southeast. Pond looking east.
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Photo 161: Scarp located on exterior slope of southeast embankment of Photo 162: Wet area/potential seepage located on exterior slope near
Process Sedimentation Pond looking northwest. southeast corner Process Sedimentation Pond.

Photo 163: East exterior slope of Process Sedimentation Pond showing Photo 164: Intermediate embankment between Gypsum Pond and
sloughed area looking north. Process Sedimentation Pond looking northwest.
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Photo 165: Surface of Process Sedimentation Pond looking north. Photo 166: Discharge pipe into Gypsum Storage Pond. Gypsum and water
currently at approximate Elevation 113 feet.
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Photo 167: Concrete box culvert outlet between Gypsum Storage Pond and Photo 168: South wingwall of concrete box culvert outlet between
Process Sedimentation Pond. Gypsum Storage Pond and Process Sedimentation Pond.
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Photo 169: North wingwall concrete box culvert outlet between Gypsum Photo 170: Concrete box culvert outlet between Gypsum Storage Pond and
Storage Pond and Process Sedimentation Pond. Process Sedimentation Pond.
Photo 171: Concrete apron on top of concrete box culvert between Photo 172: Crest of west embankment of Gypsum Storage Pond looking south.

Gypsum Storage Pond and Process Sedimentation Pond.
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Photo 173: Crest of west embankment of Gypsum Storage Pond looking north. Photo 174: Textured HDPE liner on interior slope of Gypsum Storage Pond
looking southeast (typical of entire pond).
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Photo 175: Textured HDPE liner on interior slope of Gypsum Storage Pond Photo 176: Inflow of water into Gypsum Storage Pond looking northwest.
looking northwest (typical of entire pond). Note presence of textured HDPE liner on interior slope of (typical of entire pond).
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Photo 177: Surface of Gypsum Storage Pond looking west. Photo 178: South crest and interior slope of Process Return Water Pond
looking east. Note presence of textured HDPE liner on interior slope (typical).
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Photo 179: Surface of Process Return Water Pond looking northeast. Photo 180: West crest and interior slope of Process Return Water Pond
looking north.
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Photo 181: South crest and interior slope of Process Return Water Pond Photo 182: East crest and interior slope of Process Return Water Pond
looking west. looking north.
Photo 183: Monitoring well pairs located beyond exterior toe of slope of Photo 184: General view of Process Return Water Pond looking south.

Process Return Water Pond looking north.
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Photo 185: Northwest exterior slope of Process Return Water Pond Photo 186: West exterior slope of Process Return Water Pond looking
looking southwest. south.

Photo 187: Crest and emergency spillway along west embankment of Photo 188: Emergency spillway/ACBM located on west exterior Slope of
Process Return Water Pond looking south. Process Return Water Pond looking west (down slope).
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Photo 189: Emergency spillway/ACBM located on west exterior slope of Photo 190: Emergency spillway/ACBM located on west exterior slope of
Process Return Water Pond looking west (down slope). Process Return Water Pond looking east (up slope).

Photo 191: Riprap slope treatment along toe of slope of northwest, Photo 192: Riprap slope on toe of slope of northwest, exterior of Process
exterior of Process Return Water Pond looking north. Return Water Pond looking north. Note exposed filter fabric.
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Photo 193: Manhole structure located at southwest corner of Process Photo 194: Textured HDPE liner on interior slope of Process Return Water
Return Water Pond looking east. Pond looking north. Note elevation data on slope.

Photo 195: General view of fly Ash Landfill stormwater pond area Photo 196: General view of fly Ash Landfill stormwater pond area looking
looking northwest. west.
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