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MEMORANDUM

SUBJECT: EPA Comments on “Assessment of Dam Safety of Coal Combustion Surface
Impoundments: Gulf Power Plant Crist, Pensacola, Florida”

DATE: March 31,2014

1. As aresult of the correspondence (attached in the utility comment package) between the utility and
the state, the Ash Pond no longer remains in the scope of the assessment effort. Please remove the
condition and hazard ratings and any recommendations related to the Ash Pond. You may retain all
other information in the report. Please include a statement in the introduction indicating that this pond
no longer falls within the program scope.

2. On Page 1-2, last line, add “been” after “have not”.

3. On Page 1-6, Section 1.4.2, the signatory block for Mr. Gutiérrez-Pacheco has been removed. Unless
he has left the company, please add it back in:

Eduardo Gutiérrez-Pacheco, P.E.

Geotechnical Engineer

Florida Registration No. 74455

4. On Page 4-3, Section 4.2.1, first line, delete one of the two "a series of" phrases.

5. In Appendix B, the Liner question is not addressed in checklist sheet for the Ash Pond. Please indicate
whether or not a liner exists.
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February 10, 2014

By Overnight Delivery

Mr. Stephen Hoffman

Office of Resource Conservation and
Recovery

U.S. Environmental Protection Agency
Two Potomac Yard

2733 South Crystal Dr. 5t Floor, N5237
Arlington, Virginia 22202-2733

Re:  Assessment of Dam Safety of Coal Combustion Surface Impoundments
Draft Report (October 2012; Revision 1, November 2013)
Gulf Power Company
Plant Crist
Pensacola, Florida

Dear Mr. Hoffman:

By email dated November 13, 2013, the U.S. Environmental Protection Agency
(“EPA”) provided to Gulf Power Company (“GPC”) the above-referenced report
(“Draft Report”) regarding the surface impoundments utilized for management of coal
combustion residuals (“CCRs”) generated at GPC’s Plant Crist (“Plant”). The Draft
Report was prepared by CDM Smith (“CDM” or “Consultant”) following CDM'’s
August 20 and 21, 2012, Plant surface impoundment inspections and review of
information provided to CDM by GPC both on and after August 20 and 21, 2012.
Provided below are GPC’s comments regarding the Draft Report. As well, GPC is
providing responses to the conclusions and recommendations set forth in the Draft
Report which are found in Section 1.3 beginning on page 1-1 of the Draft Report. For
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ease of reference, the Draft Report recommendations are repeated in italics followed by
GPC’s response.

General Comments/Corrections
Ash Pond

As acknowledged by CDM in Section 2.2 of the Draft Report (Page 2-2), the Ash Pond is
currently used as a wastewater treatment pond, and has not received a coal ash sluice
stream for some time. Over the history of the site, much of the coal ash that had been
placed in the pond was dredged with significant dredging taking place in 2011. As the
Ash Pond still contains some residual coal ash, however, CDM performed a condition
assessment of the Ash Pond per EPA requirements. CDM also opined that the
condition assessment was still appropriate since the Ash Pond “has not been formally
closed in compliance with applicable federal or state closure/reclamation regulations.”

GPC and Plant personnel are currently in the midst of a dredging project to remove the
residual coal ash from the pond, coordinating these activities with the State of Florida
Department of Environmental Protection (FDEP). The dredging plan has been
developed with input from Southern Company licensed engineers. Elevations have
been established based on original pond bottom elevations to ensure that all residual
coal ash is removed. Upon completion of the dredging project, GPC will request that
the Ash Pond be reclassified by FDEP under the NPDES permit program as an
industrial wastewater treatment pond. This plan has been discussed with FDEP
representatives and FDEP has verbally approved this approach.

It is GPC’s opinion that upon completion of the dredging project and reclassification of
the pond as an industrial wastewater treatment pond, the requirements for being
“formally closed in compliance with applicable federal or state closure/reclamation
regulations” will have been met. GPC requests that the Ash Pond be removed from the
EPA inventory as an ash pond, and/or that documentation be placed in the EPA’s
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regulatory file and public record acknowledging that the remaining residual coal ash
has been removed and the pond reclassified by the FDEP.

Gypsum Storage Pond, Process Sedimentation Pond, Process Return Water Pond

CDM provided assessments and ratings for three ponds at the Plant gypsum storage
facility. Only one of those ponds (the Gypsum Storage Pond) receives and stores
gypsum. The remaining two ponds (the Process Sedimentation Pond and the Process
Return Water Pond) are water storage ponds only. GPC questions CDM’s rationale for
including the Process Sedimentation Pond and the Process Return Water Pond in the
assessment since they do not receive CCRs (i.e., gypsum) for storage/disposal.
Therefore, GPC requests that these two ponds be removed from the Draft Report and
EPA’s inventory of coal combustion residual impoundments.

GPC also disagrees with the Significant Hazard rating assigned to the Gypsum Storage
Pond. Table 3 in the Draft Report addresses the basis for the Significant Hazard rating
for the Gypsum Storage Pond in this manner:

A breach 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.

GPC requests clarification on why emphasis was placed by CDM on a potential
progressive failure beginning with a breach of the common dike between the two
ponds. The common dike was constructed in the same manner using the same
materials as the perimeter dikes, and is not inherently more at risk (as the rating basis
implies); especially given the fact that both ponds are constructed with a composite
liner. Furthermore, the characteristics of gypsum are such that if the gypsum was
released through an embankment breach, the quantity of material that would flow
would be nominal, and it would not flow a significant distance from the pond.
Observations of numerous gypsum pond operations reveal that sluice channels (or rim
ditches) in stored gypsum will stand nearly-vertical, even immediately adjacent to
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channels with flowing water. GPC maintains that there is a very low probability that a
progressive failure of the Process Sedimentation Pond would result from a breach
between the Gypsum Storage Pond and the Process Sedimentation Pond.

In addition to its position that the Process Sedimentation Pond and Process Return
Water Pond should not be included in this assessment in the first instance, GPC also
disagrees with the Significant Hazard rating assigned to these two ponds. The basis of
the Significant Hazard rating for the Process Sedimentation Pond was addressed in a
similar manner to that presented for the Gypsum Storage Pond:

A breach 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

GPC disagrees with this rationale as well. All gypsum is sluiced to the Gypsum Storage
Pond, and gypsum is not sluiced to or otherwise placed in the Process Sedimentation
Pond. Any residual gypsum left in the water that flows into the Process Sedimentation
Pond as a suspended solid is considered by GPC to be de minimis, and would not
present a threat to the environment in the unlikely event of a breach or release.
Furthermore, the facility is designed so that water flows from the Gypsum Storage
Pond to the Process Sedimentation Pond through a spillway/culvert. By design, the
water level in the Process Sedimentation Pond is lower than the water level in the
Gypsum Storage Pond. Therefore, a breach would not result in gypsum material
flowing from the Process Sedimentation Pond into the Gypsum Storage Pond, as
hypothesized by CDM. Finally, as provided in prior discussion, due to the physical
characteristics of gypsum and the head differential between the two ponds, it is
unlikely that there would be a breach of the common embankment between the two
ponds, and the probability of such an event causing a progressive failure is extremely
low.

The Significant Hazard rating basis for the Process Return Water Pond was less specific
in the Draft Report:
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A breach could have an environmental impact of the Escambia River, approximately 800
feet north of the pond.

First, GPC would like to point out that the description in the hazard rating basis is
factually incorrect. Governor’s Bayou is located in close proximity and downstream of
the Process Return Water Pond. In the unlikely event of a breach or release of water
from the Process Return Water Pond, the water may flow into Governor’s Bayou, and
then flow southward to the Escambia River.

Furthermore, as with the Process Sedimentation Pond, gypsum is not sluiced or
otherwise placed into the Process Return Water Pond. Thus, in the highly unlikely
event of a breach, there would not be a release of gypsum; just water. Based on the
aforementioned information and comments, it is GPC’s opinion that a Low Hazard
Rating is more appropriate for the Gypsum Storage Pond, Process Sedimentation Pond
and the Process Return Water Pond.

GPC Responses to Draft Report Conclusions and Recommendations

Conclusions (Section 1.3.1)

CDM states that “Plant Crist's CCW impoundments appear to be structurally sound
based on the visual observations of the structural components (i.e., inlet structures,
earth embankments and outlet structures).” Furthermore, towards the end of this
section, CDM concluded that “[no] apparent unsafe conditions or conditions in need of
immediate remedial action were observed at the Plant Crist CCW impoundments.”
GPC concurs with both of these statements. GPC and Plant personnel operate the Ash
Pond and Gypsum Storage Pond in a safe and appropriate manner. As reported to
CDM at the time of the inspection, and as referenced in the Draft Report, no failures or
spills have been experienced at any of these facilities.
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Additional conclusions offered by CDM follow, along with appropriate responses from
GPC. Please note that not all conclusions referenced in Section 1.3.1 of the Draft Report
are addressed below, but may be addressed in GPC responses to specific
recommendations, as presented by CDM in Section 1.3.2. of the Draft Report.

o  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.

GPC Response:

The factors of safety referenced in this conclusion were provided in Calculation TV-CR-
FPC30795-001 (Exhibit 1). This calculation makes reference to “recommended
minimum factors of safety” in the summary table. These minimum factors of safety are
generally accepted by the industry, and are based on published references from the U.S.
Army Corps of Engineers (“COE”), FERC and other agencies.

GPC acknowledges that the factors of safety calculated for the steady-state condition
and rapid drawdown condition are slightly less than the reported suggested
minimums. Nevertheless, two points are important to remember in this respect. First,
the Ash Pond is not operated in a manner that would result in a rapid drawdown
condition. The pond level is maintained by an overflow spillway. If the pond level had
to be lowered for maintenance purposes by pumping or siphoning, the discharge rate
would be controlled to avoid a rapid drawdown condition.

Second, the minimum factors of safety recommended by the COE are for new
embankments and may not be strictly applicable to existing embankments. This topic is
addressed in the COE Engineer Manual EM-1110-2-1902, Chapter 3 (this document was
also referenced by CDM on Page 7-1). Section 3-1 states: “[w]hat is considered an
acceptable factor of safety should reflect the differences between new slopes, where
stability must be forecast, and existing slopes, where information regarding past slope
performance is available. A history free of signs of slope movements provides firm
evidence that a slope has been stable under the conditions it has
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experienced...Therefore, values of factors of safety that are lower than those required
for new slopes can often be justified for existing slopes.” (emphasis added).
Furthermore, in Section 3-3(1)c, the COE Manual states: “[a]cceptable values of factors
of safety for existing dams may be less than those for design of new dams,
considering the benefits of being able to observe the actual performance of the
embankment over a period of time.” (emphasis added).

It is GPC’s position that the performance history of the embankments of the Ash Pond
at the Plant indicates that the slopes are stable. CDM has stated as much in its opening
remarks in Section 1.3.1. It is GPC’s technical and engineering opinion that the
calculated factors of safety should be considered adequate and representative of a safe
operating environment for the embankments.

e 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 LS. 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
liguefaction 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.
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GPC Response:

The original calculation considered the water level of the river on the exterior slope of
the Ash Pond. Additional liquefaction calculations have been performed to assess the
impact of a lower freeboard of 3 feet, and are attached as Exhibit 2.

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

GPC Response:
As stated previously, GPC questions the justification of including the Process

Sedimentation Pond and the Process Return Water Pond in the assessment since they
do not receive gypsum for storage/disposal. As it was GPC'’s expectation that these
two ponds would not be included in the assessment, stability analyses were not initially
provided. While GPC maintains that the inclusion of these two ponds in the assessment
is inappropriate, stability analyses have been performed and included in this response.
The same applies for the later conclusion regarding the lack of liquefaction analyses on
these two ponds. The stability analyses performed indicate that factors of safety are
above generally recognized minimum factors of safety for new embankments.

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

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

GPC Response:

The Gypsum Storage Pond is constructed with a composite liner system (GCL overlain
by 60-mil HDPE) on the bottom and interior slopes. There is no evidence to support a
conclusion that this liner system is leaking. The “possible seepage” noted by CDM
personnel is discharge of rainfall that infiltrated the surficial soils/topsoil at higher
elevations on the exterior slopes, and not seepage from the interior of the pond. As
noted in Table 5 of Section 5.1 in the Draft Report, the area experienced approximately 3
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to 4 inches of rainfall in the days preceding the assessment, including rain the morning
of the assessment.

Recommendations (Section 1.3.2)

The following recommendations were included in Section 1.3.2 of the Draft Report.
GPC'’s responses follow each recommendation.

o 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.

GPC Response:

Subsequent to the site visit by CDM in August 2012, the Plant updated its overall Plant
Emergency Action Plan (EAP), and this update now includes references to the coal
combustion byproduct storage facilities. A copy of the revised EAP dated December
2012 is attached to this response as Exhibit 3.

e 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.

GPC Response:

In addition to regular weekly inspections, trained Plant personnel performing such
inspections are instructed to inspect the embankments following periods of heavy or
prolonged rain events, as required by the NPDES permit for the Plant, and appropriate
inspection records are prepared. These records are retained by the facility in
accordance with established GPC and Southern Company policy.
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e  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.

GPC Response:
Trained Plant personnel perform regular weekly inspections in accordance with

established GPC and Southern Company policy. If potential areas of seepage are noted,
they would be recorded and monitored for changes in flow patterns and characteristics.
If any noted potential areas of seepage exceeded normal seepage patterns or if there
was a change in seepage characteristics, the services of a qualified engineer would be
engaged to provide further assessment and remedial action recommendations, again in
accordance with established GPC and Southern Company policy.

e 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.

GPC Response:
The weekly inspections performed by trained Plant personnel include notation and

documentation of such erosion rills. Maintenance and repair of erosion rills are
routinely addressed as a part of regular, ongoing maintenance of the Ash Pond
embankments.

o 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 removed 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



Mr. Stephen Hoffman
February 10, 2014
Page 11 of 16

DO NOT DISCLOSE
Confidential Business Information
Not Subject to Disclosure under the Freedom of Information Act

armoring should extend at least 3 feet vertically below lowest anticipated pool elevation
and at least 2 feet above normal pool elevation.

GPC Response:

The exterior embankments of most areas around the Ash Pond are waters of the State
(i.e., Florida) and /or United States. The placement of new /additional areas of riprap
along the exterior slopes is an ongoing, phased project that requires interaction with
and permitting by State of Florida and Federal authorities (except in the instance of
maintenance). The program will continue as needed. Due to restrictions that would be
placed on GPC by these regulatory agencies, flattening of the exterior slopes is not
possible. As discussed previously the exterior slopes of the Ash Pond are performing in
a satisfactory and safe manner, and modifications to the slope of the exterior
embankments are not warranted.

For the Gypsum Storage Pond, Process Sedimentation Pond, Process Return Water
Pond and areas of existing riprap around the Ash Pond, maintenance related repair of
rip rapped areas is a part of regular, ongoing maintenance of the Plant and its facilities.

e  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.

GPC Response:

The weekly inspections performed by trained Plant personnel include notation and
documentation of such scarps. As with erosion rills, maintenance and repair of scarps
are addressed as a part of regular, ongoing maintenance of the Ash Pond, Gypsum
Storage Pond, Process Sedimentation Pond, and Process Return Water Pond
embankments.
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o 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 animals, and backfilling the burrows with compacted
structural fill to protect the integrity of the embankments.

The weekly inspections performed by trained Plant personnel include notation and
documentation of animal burrows. Proper treatment and repair of animal burrows are
addressed as a part of regular, ongoing maintenance of the Ash Pond and Gypsum
Storage Pond embankments.

o 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.

GPC Response:

Notwithstanding GPC'’s position that the Process Sedimentation Pond and Process
Return Water Pond should not be included in this assessment, additional H&H-based
calculations have been completed and are attached to this response as Exhibit 4. The
analyses indicate that the Ash Pond (which is expected to be reclassified as an industrial
wastewater treatment pond) and all three Gypsum Facility ponds can safely store or
pass the %2 PMP storm event.
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o 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.

GPC Response:

As stated in previous paragraphs, the original liquefaction analysis considered the
exterior (river) water level, which was about 10 feet below the embankment crest.
Additional analyses have been performed using the interior freeboard of 3 feet.
Slightly lower factors of safety against liquefaction were indicated with the higher
interior water level in some instances, with factors of safety ranging from 0.9 to 1.4.
Given the very low probability of the NMSZ earthquake event, and most of the factors
of safety against liquefaction being above 1.0, it is GPC’s technical opinion that loss of
strength, and subsequent seismic deformations, associated with a NMSZ-related seismic
event are not a concern for the Ash Pond. The factors of safety against liquefaction for
the more likely CEUS seismic event indicate no concern with liquefaction.

e 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.

GPC Response:

GPC respectfully disagrees with this recommendation. GPC maintains that such an
evaluation is unwarranted for this assessment, given the fact that the remaining coal ash
has been removed from the Ash Pond and the pond will in the relatively near future be
reclassified by FDEP as an industrial wastewater treatment pond. As well, considering
the watershed and basin for the Escambia River, along with close proximity to Escambia
Bay, such studies would require extensive resources and time (likely taking months to
perform appropriately).

o 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.
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GPC Response:

As provided previously in this response, GPC acknowledges that the factors of safety
calculated for the steady-state condition and rapid drawdown condition are slightly less
than the reported suggested minimums. There are two points GPC wishes to repeat
here. First, the Ash Pond is not operated in a manner that would result in a rapid
drawdown condition. The pond level is maintained by an overflow spillway. If the
pond level had to be lowered for maintenance purposes by pumping or siphoning, the

discharge rate would be controlled to avoid this condition.

Second, the minimum factors of safety recommended by the U.S. Corps of Engineers are
for new embankments. This topic is addressed in the COE Engineer Manual EM-1110-
2-1902, Chapter 3. Section 3-1 of the COE Manual states: “[w]hat is considered an
acceptable factor of safety should reflect the differences between new slopes, where
stability must be forecast, and existing slopes, where information regarding past slope
performance is available. A history free of signs of slope movements provides firm
evidence that a slope has been stable under the conditions it has
experienced...Therefore, values of factors of safety that are lower than those required
for new slopes can often be justified for existing slopes.” (emphasis added).
Furthermore, in Section 3-3(1)c, the COE Manual states: “[a]cceptable values of factors
of safety for existing dams may be less than those for design of new dams,
considering the benefits of being able to observe the actual performance of the
embankment over a period of time.” (emphasis added).

It is GPC’s opinion that the performance history of the embankments of the Ash Pond at
the Plant indicates that the slopes are stable. CDM stated as much in its opening
remarks in Section 1.3.1. Further, it is GPC’s position that the calculated factors of
safety should be considered adequate and representative of a safe operating
environment for the embankments.

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

In accordance with GPC and Southern Company policy, any remedial repairs beyond
typical maintenance items are designed by and implemented under the direction of a
registered professional engineer.

o 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.

GPC Response:
Stability analyses (Exhibit 5) and liquefaction potential calculations (Exhibit 2) for the

Process Sedimentation Pond and Process Return Water Pond are attached to this
response as Exhibit 5. However, it remains the position of GPC that these two ponds
should not be included in the assessment since they do not receive gypsum for
storage/disposal.

* % * o

GPC appreciates the opportunity to provide these comments regarding the Draft
Report. GPC respectfully requests that all of the comments and additional information
provided herein be incorporated into the next iteration of the Draft Report. As well,
GPC requests that it be provided the additional opportunity to review and comment on
the next version of the Draft Report before it is finalized by CDM and EPA.
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Should you have any questions regarding the comments or information
contained in this response, please do not hesitate to contact Mike Markey of Gulf Power

Company at (850) 444-6573.

Sincerely,

KL i it

James O. Vick
Director
Environmental Affairs

cc: Nik Budney, Gulf Power Company
Mike Markey, Gulf Power Company
Jim Pegues, Southern Company Generation Technical Services
Russell Badders, Esq., Beggs & Lane
Michael Petrovich, Esq., Hopping Green & Sams
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February 10, 2014

By Overnight Delivery

Mr. Stephen Hoffman

Office of Resource Conservation and
Recovery

U.S. Environmental Protection Agency
Two Potomac Yard

2733 South Crystal Dr. 5% Floor, N5237
Arlington, Virginia 22202-2733

Re:  Draft Assessment of Dam Safety of Coal Combustion Surface
Impoundments (October 2012; Revision 1, November 2013)
Gulf Power Company
Plant Crist
Pensacola, Florida

Dear Mr. Hoffman:

By email dated November 13, 2013, the U.S. Environmental Protection
Agency (“EPA”) provided to Gulf Power Company (“GPC”) a draft report
regarding certain facilities for the management of coal combustion residuals
(“CCRs”) at Plant Crist (“Draft Report”). The Draft Report was prepared by
CDM Smith (“CDM”) and was dated October 2012 with a Revision 1 date of
November 2013. This letter provides the comments of GPC with respect to issues
of confidentiality. GPC requests that EPA maintain this entire letter and the
enclosed GPC response letter and its attachments as confidential business
information not subject to disclosure for purposes of 5 U.S.C. Section 552 (b)(2),
(4) and (7) and 18 U.S.C. Section 1905.
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GPC provided certain information about the Plant Crist CCR surface
impoundments to representatives of EPA’s contractor CDM in the context of the
inspection that took place on August 20 and 21, 2012. That information was
provided subject to a claim of confidentiality. At that time, EPA assured GPC
that the information would be treated as confidential and would be destroyed or
returned to GPC after CDM’s report to EPA was complete. If EPA decides to
destroy these documents, then Gulf Power requests again that written notice of
such destruction be provided. Finally, it was agreed that the documents would
not be reproduced without notice to and approval from GPC.

The Draft Report includes information that GPC regards as confidential.
My letter to Ms. Betsy Devlin dated December 27, 2012, explained the bases for
GPC’s concerns with respect to public disclosure of certain information relating
to impoundments for the management of CCRs at GPC’s Plant Crist and Plant
Scholz. That letter addressed similar information to the information being
provided in this letter and the enclosed GPC response letter and related
attachments. Thus, the same concerns apply. GPC requests that EPA provide an
opportunity for GPC to identify confidential information in the Draft Report
prior to any public distribution. GPC requests that EPA maintain the entire
document as confidential until that opportunity is provided.

EPA’s method to convey the Draft Report was to post it to a file-sharing
web site. EPA then provided a link to the page and invited GPC to download
the Draft Report. While EPA stated it was a secure site, and appeared to be
password protected, if EPA has not already removed the Draft Report from the
site, GPC requests that EPA do so immediately. GPC objects to any posting or
other distribution of the Draft Report in a manner that may expose it to public
disclosure. Regardless of EPA’s response to this request, GPC continues to assert
its claims of confidentiality and has not waived any such claim.



Mr. Stephen Hoffman
February 10, 2014
Page 3 of 3

DO NOT DISCLOSE
Confidential Business Information
Not Subject to Disclosure under the Freedom of Information Act

Thank you for this opportunity to comment. Please direct any future
correspondence on this issue to me and GPC’s Mike Markey who can be reached
at the same address as me.

Sincerely,

M%ﬁjz_,,a%;z,

James O. Vick
Director
Environmental Affairs

cc: Nik Budney, Gulf Power Company
Mike Markey, Gulf Power Company
Jim Pegues, Southern Company Generation Technical Services
Russell Badders, Esq., Beggs & Lane
Michael Petrovich, Esq., Hopping Green & Sams
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One Energy Place, Pensacola, FL 32520-0328

(850) 444-6311
GULF A
POWER
March 31, 2014 SOUTHERN COMPANY

Jana Englander

Office of Resource Conservation and Recovery
Materials Recovery Waste Management Division
Energy Recovery and Waste Disposal Branch
U.S. Environmental Protection Agency

1200 Pennsylvania Avenue, NW

Washington, DC 20460

RE: Former Ash Pond at Piant Crist
Dear Ms. Englander:

As mentioned on several phone calls with you in the past, Gulf Power is in the process of completing our
dredging the Plant Crist former ash pond to remove the last remaining ash. We have requested that the
Florida Department of Environmental Protection (FDEP) acknowledge that the term “ash pond” will no
longer be appropriate or applicable upon completion of the historical ash removal.

We have included both Gulf Power’s letter to FDEP dated March 24, 2014 as well as FDEP’s response
back to Gulf dated March 28™. In the Department’s letter, they acknowledge that with the cessation of
coal ash storage, calling the pond and ash pond is not appropriate and the pond description will be
updated in a permit revision or permit renewal, whichever occurs first.

If you should have any questions please feel free to call me (850) 444-6311 or Mike Markey of my staff
at (850) 444-6573.

Sincerely,

%Mﬁ/

James O. Vick
Director of Environmental Affairs

Cc:  Jora Maxwell
Mike Markey
Terry Wright
Kevin Beaty
Robert Jernigan



RICK SCOTT
FLORIDA DEPARTMENT OF CEUERNe
ENVIRONMENTAL PROTECTION CARLOS LOPEZ-CANTERA
BOB MARTINEZ CENTER LT. GOVERNOR

2600 BLAIRSTONE ROAD
TALLAHASSEE, FLORIDA 32399-2400 HERSCHEL T VINYARD JR
SECRETARY

March 28, 2014

Sent by E-mail to:
(rmmarkey(@southernco.com

Richard “Mike” Markey

Manager, Land and Water Programs
One Energy Place

Pensacola, Florida 32520

Re: Gulf Power Company
Crist Electric Generating Plant
NPDES Permit No. FL0002275
Pond Ash Removal

Dear Mr, Markey:

The Florida Department of Environmental Protection (Department) acknowledges receipt of Gulf Power’s
letter dated March 24, 2014, regarding the removal of historical ash from the ash pond at Plant Crist. The
Department recognizes that with the cessation of coal ash storage and treatment in the pond the term “ash
pond” would no longer be appropriate. Please notify both the Department’s Industrial Wastewater
Program and the Northwest District Office upon completing the removal of the historical ash from the
pond.

The pond description in the above referenced NPDES permit will be updated to reflect the use of the pond
during the following permit revision or renewal, whichever occurs first. Please note that the monitoring
requirements for the pond remain in effect.

Please contact me at (850) 245-8590 if you have any questions concerning our comments.

Sincerely,
Marc Harris, P.E.
Environmental Administrator

Industrial Wastewater Program
Division of Water Resource Management

cc: Jim Vick, GPC (jovicki@southernco.com)
Richard Tedder, P.E., DEP Solid Waste Tallahassee (richard.tedder@dep.state.fl,us)
Dawn Templin, P.E., DEP Solid Waste Pensacola (dawn.templin@dep.state.fl.us)
Kim Allen, DEP Pensacola (kim.allen@dep.state.fl.us)

www.dep.state.fluy



March 24, 2014

Mr. Marc Harris, P.E.

Environmental Administrator

Power Plant NPDES Permitting

Industrial Wastewater Section

Florida Department of Environmental Protection
2600 Blair Stone Road, MS 3545

Tallahassee, FL 32399-2400

RE: Plant Crist Former Ash Pond NPDES Permit No. FL0002275
Dear Mr. Harris:

As previously discussed with the Department, Gulf Power’s Plant Crist is in the process of completing the dredging of its
former Ash Pond to remove the last remaining historical ash. The dredged ash is being stored in Plant Crist’s onsite FDEP
approved ash landfill.

Plant Crist stores fly ash and bottom ash dry in our FDEP approved and permitted landfill at the plant. The applicable
wet fly ash lines have been removed. Subsequent to the historical ash removal, the term “ash pond” is no longer
appropriate.

The former ash pond is no longer used for the active storage and treatment of ash and therefore should be removed
from the Department’s database of ash ponds. To identify the conditions onsite, attached Figure 1 illustrates current
operations at Plant Crist, along with renaming the former Ash Pond as “industrial Wastewater Treatment Pond No. 1.”

Also discussed was the need for the pond to remain in place so Plant Crist can continue to treat storm water, low
volume wastewater, cooling tower blow down, and other applicable plant process waters. We would appreciate the
Department’s acknowledgement of this change.

If you should have any questions regarding this information please feel free to give me a call at (850) 384-7713
Sincerely,

fode

Richard "Mike” Markey
Manager of Land & Water Programs

Cc: Gulf Power EDEP
Jim Vick Elsa Potts
Terry Wright Dawn Templin
Jora Maxwell Kim Allen

Robert Jernigan
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ExHIBIT 4

so"'g:ﬁ':ﬁ Engineering and Construction Services Calculation
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TV-CR-FPC30795-001
Project/Plant: Unit(s): Discipline/Area:
Plant Crist Ash Pond Dike Units 1-4 ES&EE
Title/Subject:
Slope Stability Analyses of Ash Pond Dike
Purpose/Objective:
Analyze slope stability of Ash Pond Dike
System or Equipment Tag Numbers: Originator:
NA Terri H. Hartsfield
Contents
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Notes:
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Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30785-001

Purpose of Calculation

Gulf Power Company’s Plant Crist has one open ash pond located on the east side of the plant
next to the Escambia River. The Ash Pond was constructed about 1960 and has been in
operation for over 50 years. Currently, the Ash Pond is used as a waste water pond and does
not receive sluiced ash material from the plant. The pond has not been used for this purpose for
over 20 years. The pond has been dredged and presently contains only residual ash.

The purpose of this calculation is to check the stability of the dikes of the Ash Pond using
current software.

Methodology

The calculation was performed using the following methods and software:

GeoStudio 2007 (Version 7.17, Build 4921), Copyright 1991-2010, GEO-SLOPE International,
Ltd.

Bishop, Ordinary, Janbu and Morgenstern-Price analytical methods were run. Morgenstern-
Price was reported.

Criteria and Assumptions
The slope stability models were run using the following assumptions and design criteria:

e To remain consistent with historic drawings, all elevations are adjusted to plant datum
by adding 72.69 feet to any elevations given based on mean sea level.

e The current required minimum criteria (factors of safety) were taken from the US Corps
of Engineers Manual EM 1110-2-1902, October 2003.

e The soil properties of unit weight, phi angle, and cohesion were obtained from blow
counts obtained during drilling on the dike, dilatometer data, and triaxial shear testing
all performed in 1992. Additionally, cone penetrometer testing performed in 2010 in
the area of the discharge structure was used to determine soil strength parameters.

e Seismic analyses were performed using a ground motion having a 2% probability of
exceedance in 50 years of 0.03 g from the USGS “Map for Peak Acceleration with a 2%
Exceedance in 50 Years” for the vicinity of Plant Crist.

e According to the Northwest Florida Water Management website, the flood elevation for
the Escambia River at Pensacola Bay is 8.4 feet (or 81.09 feet adjusted to plant datum).
This was used as the river flood elevation.

e From the Hydrologic and Hydraulic Study performed in 2011, normal pool elevation in
the Ash Pond is 87.03 feet adjusted to plant elevation datum (72.69 ft + Elevation
MSL). The 100 year storm maximum pool elevation is 87.58 feet.

e The cross-sections of the Ash Pond were developed using the survey performed in 2010
of the northeast corner of the dike, the survey performed in August 2012, and cross-

sections developed for various maintenance performed on the dike over the past 20
years.

Rev. 0 Page 1 of 90
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability

Input Data
The following soil properties were used in the analyses.

Rev. 0
8/17/2012

TV-CR-FPC30795-001

Soil Description Moist Unit Weight, | Cohesion, psf | Phi Angle,
pef degrees
Sections 1 & 2 — NE Dike, Barge Canal/River
Clayey Sand 1 120 100 33
Clayey Sand 2 120 100 28
Silty Clay 115 385 10
Silt & Clay 115 115 10
Sand 120 0 27
Rip Rap 140 0 40
Fly Ash 80 0 18
Section 3 — West Dike at Weir in Discharge Canal
Clayey Sand 120 100 34
Clayey Silt 115 625 10
Silty Sand 120 100 30
Silt & Clay 115 308 10
Fly Ash 80 0 18
Sand 120 0 36
Sheet Pile shear force — 50,000 Ibs
Section 4 — West Dike, South of Discharge Canal Weir
Clayey Sand 120 100 34
Clayey Silt 115 625 10
Silty Sand 120 100 30
Silt & Clay 113 308 10
Fly Ash 80 0 18
Sand 120 0 36
Rip Rap 140 0 40
Section 5 - West Dike, North of Discharge Canal Weir
Clayey Sand 1| 120 100 34
Clayey Sand 2 115 100 31
Clayey Silt 115 135 10
Sand 1 120 100 35
Sand 2 120 0 36
Section 6 — South Dike at Thompson Bayou
Clayey Sand 120 100 34
Silty Sand 120 100 34
Silty Clay 115 390 10
Clayey Silt 115 200 10
Flay Ash 80 0 18
Silty Sand 2 120 100 31
Silty Clay 2 115 275 10
Sand 120 0 32
Page 2 of 90
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Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30795-001

Hydrologic Considerations
The following hydrologic information, based on SCS Civil calculation DC-FP-FPC34288-100
dated August 15, 2011, was utilized in the stability analyses.

Minimum Pool Normal Pool Maximum Pool Surcharge
87.03 (14.34) 87.03 (14.34) 87.58 (14.89)

Elevations 87.03 (14.34) are relative to plant datum (feet MSL).

Summary of Conclusions

The following table lists the factors of safety for various slope stability failure conditions. All
conditions are steady state except where noted. Construction cases were not considered.

Failure Condition (Load Case) Computed Factor Recommended
of Safety Minimum Factor of
SafetyI
Section 1 — Barge Canal/River
Downstream Steady State 1.4 L2
Downstream Seismic 1.2 1.1
Upstream Steady State 2.4 1.5
Upstream Seismic 2.1 1.1
Downstream — 100 Year Storm 1.7 1.4
Upstream — 100 Year Storm 2id 1.4
Upstream Rapid Drawdown 1.2 13
Section 2 — River Side
Downstream Steady State 12 1.5
Downstream Seismic 1.1 1.1
Upstream Steady State 2.5 1.5
Upstream Seismic 2.2 1.1
Downstream — 100 Year Storm 1.4 1.4
Upstream — 100 Year Storm 25 1.4
Upstream Rapid Drawdown 1.3 1.3
Section 3 — Discharge Canal Weir
Downstream Steady State 22 1:5
Downstream Seismic 1.9 =
Upstream Steady State 24 1.5
Upstream Seismic 2.1 1.1
Downstream — 100 Year Storm 2.6 1.4
Upstream — 100 Year Storm 2.5 1.4
Upstream Rapid Drawdown 1.3 1.3
Section 4 — Discharge Canal South
Downstream Steady State — In Bolster 1.4 1.5
Downstream Steady State — In Dike 1.4 1.5
Rev. 0 Page 3 of 90
8/17/2012

CONFIDENTIAL BUSINESS INFORMATION



Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30795-001

Downstream Seismic L2 1.1
Upstream Steady State 24 1.5
Upstream Seismic 2.1 1.1
Downstream — 100 Year Storm 1.8 1.4
Upstream — 100 Year Storm 25 1.4
Upstream Rapid Drawdown 1.3 1.3
Section 5 — Discharge Canal North

Downstream Steady State 1.4 1.5
Downstream Seismic 1.3 1.1
Upstream Steady State 1.9 1.5
Upstream Seismic 1.7 1.1
Downstream — 100 Year Storm 17 1.4
Upstream — 100 Year Storm 1.9 1.4
Upstream Rapid Drawdown 1.0 1.3
Section 6 — Thompson Bayou

Downstream Steady State 2.0 1.5
Downstream Seismic 1.7 1.1
Upstream Steady State 25 1.5
Upstream Seismic 22 1.1
Downstream — 100 Year Storm 2.3 1.4
Upstream — 100 Year Storm 235 1.4
Upstream Rapid Drawdown 1.4 1.3

Design Inputs/References

Federal Emergency Management Agency, Flood Insurance Study Number 12033, September 30, 2006,
Accessed from the web on August 10, 2012,
htip://'www.nwfwmdfloodmaps.com/pdf/2008/Escambia®20F1S%20DFIRM%20Update%2001-16-

USGS Earthquake Hazards website, http://www.usgs.gov/hazards/earthquakes/.
Southern Company Generation Sketch Number ES1989S1, Plant Crist Barge Canal Slope
Repair Limits of Remediation

Calculation Number DC-FP-FPC34288-100, Plant Crist Ash Ponds Hydrologic and Hydraulic
Study

Plant Crist Ash Pond Dike Study, internal report prepared by Southern Company Services for
Gulf Power Company, 1992.

Cone Penetration Test data performed in 2010 for the replacement of the discharge structure.

Southern Company Services Drawing No D-30512, Crist Steam Plant Units 1through 5,
Cooling Tower Reservoir, Modification-Piling Layout, Dike Wing Walls.

Rev. 0 Page 4 of 90
811712012
CONFIDENTIAL BUSINESS INFORMATION



Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30795-001

Southern Company Services Drawing No D-34344, Plant Crist Ash Pond, Ash Pond Dike
Modifications, Cross-Sections.

Southern Company Services Drawing No D-34343, Plant Crist, Ash Pond Dike Modifications,
Plan

Southern Company Services Drawing No ES1989S1, Plant Crist, Barge Canal Slope Repair,
Limits of Remediation.

Body of Calculation

Calculation consists of Slope-W modeling attached. Basic input data is given for each of the 6
cross-sections.

Attachments

Rev. 0 Page 5 of 90
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability

SLOPE/W Analysis

TV-CR-FPC30795-001

Report generated using GeoStudio 2007, version 7.17. Copyright ©® 1991-2010 GEQO-SLOPE International Ltd.

File Information

Created By: Hartsfield, Terri H.

Revision Number: 55

Last Edited By: Hartsfield, Terri H.

Date: 8/15/2012

Time: 8:26:28 AM

File Name: Crist Ash Pond Section 1 - Seis.gsz

Directory: T\ESEE MAJOR PROJECTS\PROJECTS\CRIST\2012\Attorney-Client Priviege EPA Sub\Slope

Stability\Ash Pond\Sect 1-NE\
Last Solved Date: 8/15/2012
Last Solved Time: 8:26:32 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

SLOPE/W Analysis
Kind: SLOPE/W
Method; Morgenstern-Price
Settings
Apply Phreatic Correction: No
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: Mo
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: {none)
FOS Distribution

Rev. 0
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability

FOS Calculation Option: Constant
Advanced

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 0.1 ft

Optimization Maximum Iterations: 2000

Optimization Convergence Tolerance: 1e-007

Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °

Resisting Side Maximum Convex Angle: 1 °

Materials

Clayey Sand 1

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 33 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Clayey Sand 2

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 28 °

Phi-B: 0 ©

Pore Water Pressure
Piezometric Line: 1

Silty Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion: 385 psf
Phi: 167
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty & Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion: 115 psf

Rev. 0
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability

Phi: 10°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 0 psf

Phi: 27°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Ash

Model: Mohr-Coulomb

Unit Weight: 80 pcf

Cohesion: 0 psf

Phi: 18 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Rip Rap
Model: Mohr-Coulomb
Unit Weight: 140 pcf
Cohesion: 0 psf
Phi: 40°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: (203.60855, 173.48564) ft
Lower Left: (204.72497, 99.04784) ft
Lower Right: (292.17785, 99.04784) ft
Grid Horizontal Increment: 10

Grid Vertical Increment: 10

Left Projection Angle: 0 "

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (22.95343, 78.16971) ft
Upper Right Coordinate: (398.55973, 74.48144} ft
Lower Left Coordinate: (22.68571, 32.98223} ft
Lower Right Coordinate: (400.60067, 34.68302) ft

Rev. 0
8/17/2012

CONFIDENTIAL BUSINESS INFORMATION

TV-CR-FPC30795-001

Page 16 of 90



Plant Crist Ash Pond Dike Slope Stability

Number of Increments: 10
Left Projection: No

Left Projection Angle: 135 °
Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (20, 75} ft
Right Coordinate: {450, 59) ft

Piezometric Lines

Piezometric Line 1

Coordinates
X (ft) Y (ft)
20 87.03
116 87.03
228 72

450 72

Seismic Loads

Horz Seismic Load: 0.03
Vert Seismic Load: 0.03
Ignore seismic load in strength: No

Regions

Material Points Area (ft?)
Region 1 Sand 16,17 4815144 13 10750
Region 2 Silty & Clay ~ 13,10,11,12,15,14 1404.5
Region 3 Silty Clay 1,3.2,8,20,21,22,23,12,11,10 224975
Region 4 Ash 242531 212.25
Region 5 Rip Rap 26,27,28,209,7 117.05775
Region 6 Clayey Sand 2 20,28,3,2,8 1211.7543
Region 7 Clayey Sand 1 28,27,26,6,5,4,25,3 1891.1879
Points

X (ft) Y (ft)

Point 1 20 72
Point2 70 63
Point 3 88 72
Point4 120 89
Rev. 0
8/17/2012

CONFIDENTIAL BUSINESS INFORMATION

TV-CR-FPC30795-001

Page 17 of 90



Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30795-001

Point5 157.5 90

Point6 175 91
Point 7 228 72
Point 8 221 63
Point 9 252.5 66
Point 10 20 58
Point 11 221 58
Point 12 450 59
Point 13 20 BE5
Point 14 221 55
Point 15 450 585
Point 16 20 30
Point 17 221 30
Point 18 450 30
Point 19 20 87.03
Point 20 257 65
Point 21 275 65
Point 22 285.5 64
Point 23 344 60
Point 24 20 b
Point 25 93.5 75

Point 26 202.95828 80.97722
Point 27 202.99592 77.9756
Point 28 227 97602 69.00992

Critical Slip Surfaces

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
1259 1.2 (213.247, 113.935) 58.861 (159.423, 90.1099) (248.682, 66.935)

Slices of Slip Surface: 259

Sli Base Normal Frictional Cohesive
Surf:ce Rl ok Rps) Stress (psf) Strength (psf) Strength (psf)
1 259 160.77185 87.438585 -400.4137 84.717614 55.016262 100
2 259 163.46955 82,623015“1‘22_50739 434.58266 28222128 100
3 259 166.3306 78.477855112.19281 822.91072 461.54561 100
4 259 169.355 74.78176 317.49903 1230.2895 59277305 100
5 259 172.3794 71.6259 489.0978 1592.0531 716.26752 100
6 259 174.4458 69.67933 593.26478 1888.7738 688.83436 100
7 259 176.4578 68.025245679.619  2040.7038 723.70183 100
8 259 179.3734 65.830545 792.16739 2214.8886 756.47428 100
Rev. 0 Page 18 of 90
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability

9 258
10 259
11 259
12 259
13 259
14 259
15259
16 259
17 259
18 259
19 259
20 259
21259
22 259
23 259
24 259
25 259
26 259
27259
28 259
29 259
30 258
31.259

Rev. 0
8/17/2012

182,289 63.90201 888.09258 2366.6913
185.14335 62.24077 967.86025 2564.059

187.93645 60.8161 1033.3642 2657.6517
190.729855 59.572205 1087.5803 2737.8379
193.52265 58.496875 1131.3078 2805.2143
196.25905 57.596 1164.6195 2879.9644
198.93875 56.856135 1188.3388 2908.1704
201.61845 56.25018 1203.691 2924 .4671
204 4346 55.756475 1210.9457 2986.9124
207.36835 55.38652 1209.4492 2973.6162
210.28325 55.16668 1198.7408 2940.7814
2131982 55.09197 1178.9939 2885.854

216.24175 55171595 1148 5474 2801.9002
2194139 55419585 1106.5221 2683.5551
222.744 55.871995 1050.4026 2520.8814
226.244  56.554995 978.46266 2306.1938
229.85845 57.49977 904.81224 2090.8385
233.3688 58.648 833.16623 2000.4864
236.67255 59.9662 750.90142 1769.4663
239.9763 61.525665 653.58931 1497.2774
243.28005 63.34884 539.83232 1186.4547
246.3591 65.30125 417.99129 756.46172
248,23415 66.603985 336.71125 416.59073

786.1849

281.45291
286.40571
290.98494
29515488
302.46159
303.25272
303.41927
313.15084
311.07023
307.16877
300.96548
291.53072
278.07347
259.28509
234.11482
209.1286

205.83004
179.60046
148.76498
114.01697
179.96792
67.026839

CONFIDENTIAL BUSINESS INFORMATION
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100
385
385
385
385
b
118
115
115
115
115
115
115
145
115
115
118
385
385
385
385
100
0
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Plant Crist Ash Pond Dike Slope Stability

SLOPE/W Analysis

TV-CR-FPC30795-001

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Hartsfield, Terri H.
Revision Number: 59

Last Edited By: Hartsfield, Terri H.
Date: 8/15/2012

Time: 8:41:11 AM

File Name: Crist Ash Pond Section 2.gsz

Directory: T\ESEE MAJOR PROJECTS\PROJECTS\CRIST\2012\Attorney-Client Priviege EPA Sub\Slope

Stability\Ash Pond\Sect 2-Mid River\
Last Solved Date: 8/15/2012
Last Solved Time: 8:41:18 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

SLOPE/W Analysis
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Apply Phreatic Correction: No
Side Function
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: o
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: (none)
FOS Distribution

Rev. 0
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability

FOS Calculation Option: Constant
Advanced

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 0.1 ft

Optimization Maximum Iterations: 2000

Optimization Convergence Tolerance: 1e-007

Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °

Resisting Side Maximum Convex Angle: 1 °

Materials

Clayey Sand 1

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 33 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Clayey Sand 2
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 100 psf
Phi: 28 °
Phi-B: 0 ¢
Pore Water Pressure

Piezometric Line: 1

Silty Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion: 385 psf
Phi: 10 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty & Clay

Model: Mahr-Coulomh
Unit Weight: 115 pcf
Cohesion: 115 psf

Rev. 0
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability

Phi: 10°

Phi-B: ¢ °

Pore Water Pressure
Piezometric Line: 1

Sand

Model; Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 0 psf

Phi: 27 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Ash

Model: Mohr-Coulomb

Unit Weight: 80 pcf

Cohesion: O psf

Phi: 18 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Riprap
Model: Mohr-Coulomb
Unit Weight: 140 pcf
Cohesion: 0 psf
Phi: 40 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: (223.38424, 150.20276) ft

Lower Left: {224.50066, 75.76496) ft

Grid Horizontal Increment: 10
Grid Vertical Increment: 10
Left Projection Angle: G *
Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (65.01521, 75.13013) ft
Upper Right Coordinate: {440.62151, 71.44186) ft
Lower Left Coordinate: {64.74749, 29.94265) ft
Lower Right Coordinate: {442.66245, 31.64344) ft

Rev. 0
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Plant Crist Ash Pond Dike Slope Stability

Number of Increments: 10

Left Projection: No

Left Projection Angle: 135 °
Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: {20, 75) ft
Right Coordinate: {450, 53} ft
Piezometric Lines

Piezometric Line 1

Coordinates
X (ft) Y (ft)
20 87.03
178.80882 87.03686
228 72
450 72

Seismic Loads

Horz Seismic Load: 0
Vert Seismic Load: 0

Regions

Material Points

Region 1 Ash 10,42 1341

Region 2 Silty Clay 11,10,15,23,7,8,9,18,16 2852.7997

Region 3 Silty & Clay 16,17,19,18
Region 4 Sand 17,20,21.19

Region 5 Riprap 23,76,14,24,252622 77.08772
Region 6 Clayey Sand 2 26,22,23,15,10
Region 7 Clayey Sand 1 26,25,24,5,4,3,.2,1,12,10 1167.8079

Points
X (ft) Y (ft)

Point 1 181 38
Point 2 194 90
Point 3 200 90.2
Point 4 211 90.2
Point5 228 85.2
Rev. 0
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Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30795-001

Point 6 265 64.7
Point 7 271 63.7
Point§ 293.5 62.7
Point & 320 61.7
Point 10 149 72
Point 11 20 72
Point 12 155 75
Point 13 20 75
Point 14 251.74 72
Point 15 131 63
Point 16 20 58
Point 17 20 B8
Point 18 450 58
Point 19 450 55
Point 20 20 30
Point 21 450 30

Point 22 251.97769 69.02989
Point 23 265.03687 63.67018
Point 24 235.47716 81.04252
Point 25 235.50233 77.93455
Point 26 246.4514  72.01676

Critical Slip Surfaces

Slip Surface FOS  Center (ft)  Radius (ft) Entry (ft) Exit (ft)
1511 1.2 (241.545, 105.54) 49.204 {194.85, 90.0283) (268.181, 64.1698)

Slices of Slip Surface: 511

Slip Base Normal Frictional Cohesive
Surface X(f) Vi POei(psl) Stress (psf)  Strength (psf) Strength (psf)

1 511 195.88025 87.430905 350.22183 47021916 30.536389 100

2 511 197.9404 82‘853635103,89311 346.90032 225.2797 100

3 511 199.48525 80.025255 43.130427 578.90452 347 93576 100

4 511 201.3837577.21479 182.29151 860.44325 440,39689 100

5 544 2041512 73.631295 353.11927 1227.5556 567.86562 100

6 511 206.9012 70.65299 48650624 1604.7305 594.57039 100

7 511 209.63375 68.130805 591.76145 1889.1317 689.82402 100

8 511 212.2754 66.020745673.0466 2111.9814 765.00522 100

9 511 2148262 64.250825734.82172 2276.8085 819.88893 100

10 511 217.287 62.753455 781.34317 2499.2047 302.90533 385

Rev. 0 Page 32 of 90
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Plant Crist Ash Pond Dike Slope Stability

11 511
12 511
13511
14 511
15511
16 511
17 511
18 511
19 511
20 511
21 511
22 511
23 511
24 511
25511
26 511
27 511
28 511
29 511
30 511
31 611
32 511

Rev. 0
8/17/2012

219.6578 61.492385 814.81789 2614.3601
222.0286 60.39097 838.31403 2720.3778
224.3994 5943773 852.56194 2817.5857
226.7924 58.617225 858.13516 2906.4658
228.42945 58.11878 866.19336 2050 5602
229.96195 57.73276 890.26105 2953.8358
232.16805 57.25133 920.31337 2934.5724
234.37415 56.874615 943.81295 2902.0701
236.8584 56.579885 962.21239 2808.0061
239.60825 56.393755 973.82958 2822.7442
242.3455 56.36212 975.80754 2708.5472
245.08275 56.483115 968.27076 2562.0022
247.7813 56.751825 951.50083 2383.9731
2504256 57.163125 925.83412 2175.0835
251.85885 57.429895 909.16608 2055.1571
253.10405 57.727685 890.57454 1982.305

255 5766 58.40072
258.269 59.28822
260.9614 60.35346
263.6538 61.60943
266.2038 62.98449
267.79425 63.92594

848.58319 1813.7441
793.22084 1701.67
726.74969 1453.3629
648.37559 1171.973
562.5694 906.52953
503.81994 551.99705

317.30784
331.85863
346.48672
361.17596
367.53011
363.8639

355.16821
345.29357
343.09592
326.01353
306.52875
281.01786
25258552
22027637
202.06914
192.50154
187.81661
160.1841

128.12151
92.324345
60.64945

40.425397

CONFIDENTIAL BUSINESS INFORMATICON
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385
385
385
385
385
15
115
15
115
115
115
115
145
115
116
115
385
385
385
385
385
0
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Plant Crist Ash Pond Dike Slope Stability

SLOPE/W Analysis

TV-CR-FPC30795-001

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEQ-SLOPE International Ltd.

File Information

Created By: Hartsfield, Terri H.

Revision Number: 34

Last Edited By: Hartsfield, Terri H.
Date: 8/15/2012

Time: 10:40:20 AM

File Name: Crist Ash Pond Weir Seis.gsz

Directory: T:\ESEE MAJOR PROJECTS\PROJECTS\CRIST\2012\Attorney-Client Priviege EPA Sub\Slope

Stability\Ash Pond\Sect 4 - Weir\

Project Settings

Length(L) Units: feet

Time(t) Units: Seconds
Force(F) Units: 1bf

Pressure(p) Units: psf

Strength Units: psf

Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

SLOPE/W Analysis

Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Apply Phreatic Correction: No
Side Function
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: No
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: {none)
FOS Distribution
FOS Calculation Option: Constant
Advanced

Rev. 0
8/17/2012
CONFIDENTIAL BUSINESS INFORMATION
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Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30795-001

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 34 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Clayey Silt
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion: 625 psf
Phi: 10°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 30°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Silt & Clay

Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion: 308 psf

Phi: 10 °

Phi-B: 0 °

Rev. 0 Page 43 of 90
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Plant Crist Ash Pond Dike Slope Stability

Pore Water Pressure
Piezometric Line: 1

Fly Ash

Model: Mohr-Coulomb

Unit Weight: 80 pcf

Cohesion: 0 psf

Phi: 18 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 0 psf

Phi: 36 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: {86.15504, 176.11368) ft
Lower Left: {87.39043, 86.75088) ft
Lower Right: (184.16177, 86.75088) ft
Grid Horizontal Increment: 10

Grid Vertical Increment: 10

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (40.30484, 83.07451) ft
Upper Right Coordinate: (415.91114, 79.38624) f
Lower Left Coordinate: (40.03712, 37.88703) ft
Lower Right Coordinate: (417.95208, 39.58782) ft
Number of Increments: 10

Left Projection: No

Left Projection Angle: 135"

Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (50, 75} ft
Right Coordinate: {336.4, 54.4) ft

Rev. 0
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30795-001

Piezometric Lines

Piezometric Line 1

Coordinates
X (ft) Y (ft)
50 87.03
175 87.03
258 72
354 72

Seismic Loads

Horz Seismic Load: 0.03
Vert Seismic Load: 0.03
Ignore seismic load in strength: No

Reinforcements

Reinforcement 1
Type: Pile
Outside Point: {254.9, 75.5} ft
Inside Point: {254.9, 30} ft
Total Length: 45.5 ft
Reinforcement Direction: 90 °
Applied Load Option: Variable
F of S Dependent: No
Pile Spacing: 1 ft
Shear Capacity: 50000 ibs
Shear Safety Factor: 1
Shear Load Used: 50000 Ibs
Shear Option: Parallel to Slip

Regions

Material Points Area (ft?)
Region 1 Fly Ash 17,22,19.18 297
Region 2 Clayey Sand 20,17.22,16,15,1.2,4,5,21 1899.4478
Region 3 Clayey Silt  21,23,24.18,17,20 1309.8555
Region 4 Silty Sand  7,26,23,24,25.6 2030.5737
Region 5 Silt & Clay  28,10,9,8,7,6,25,27 3943.755
Region 6 Sand 2927.28,30 5728
Points

X (ft) Y (ft)
Rev. 0 Page 45 of 90
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Point1 223.5 84

Point 2 2372 83

Point 3 248 78.4
Point4 2549 5,5
Point 5 256.5 736
Point6 2725 54 8
Point 7 2942 52.4
Point 8 306.3 521
Point 9 326.1 542
Point 10 336.4 54 .4
Point 11 355 Thd
Point 12 368.2 74.6
Point 13 382.5 76.6
Point 14 394.7 79.6

Point 15 200 90.7
Point 16 182 90

Point 17 146 72

Point 18 50 72

Point 19 50 T8

Point 20 136 67

Point 21 262.02279 87.02087
Point 22 152 75

Point 23 265.46836 63.01394
Point 24 50 83

Point 25 50 53

Point 26 271.01531 57.65273
Point 27 50 40

Point 28 336.4 40

Point 29 50 20

Point 30 336.4 20
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Plant Crist Ash Pond Dike Slope Stability

SLOPE/W Analysis

TV-CR-FPC30795-001

Report generated using GeoStudio 2007, version 7.17. Copyright ® 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Hartsfield, Terri H.

Revision Number: 39

Last Edited By: Hartsfield, Terri H,

Date: 8/15/2012

Time: 12:38:40 PM

File Name: Crist Ash Pond Disc South.gsz

Directory: TAESEE MAJOR PROJECTS\PROJECTS\CRIST\2012\Attorney-Client Priviege EPA Sub\Slope

Stability\Ash Pond\Sect 4 - Discharge S\
Last Solved Date: 8/15/2012
Last Solved Time: 12:38:44 PM

Project Settings

Length(L) Units: feet

Time(t) Units: Seconds
Force(F) Units: Ibf

Pressure(p) Units: psf
Strength Units: psf

Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

SLOPE/W Analysis

Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Apply Phreatic Correction: No
Side Function
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: No
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: Mo
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: {none)
FOS Distribution

Rev. 0
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Plant Crist Ash Pond Dike Slope Stability

FOS Calculation Option: Constant
Advanced

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 10 ft

Optimization Maximum Iterations: 2000

Optimization Convergence Tolerance: 1e-007

Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °

Resisting Side Maximum Convex Angle: 1 °

Materials

Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 34 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Clayey Silt
Model: Mohr-Coulomb
Unit Weight: 115 ocf
Cohesion: 625 psf
Phi: 10 *
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 30 °

Phi-B: 0 “

Pore Water Pressure
Piezometric Line: 1

Silt & Clay

Model: Mohr-Coulomhb
Unit Weight: 115 pcf
Cohesion: 308 psf

Rev. 0
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Plant Crist Ash Pond Dike Slope Stability

Phi: 10°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Fly Ash

Model: Mohr-Coulomb

Unit Weight: 80 pcf

Cohesion: 0 psf

Phi: 18 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 0 psf

Phi: 36°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Riprap
Model: Mohr-Coulomb
Unit Weight: 140 pcf
Cohesion: 0 psf
Phi: 40 °
Phi-B: 0 ®
Pore Water Pressure

Piezometric Line: 1

Slip Surface Grid

Upper Left: {235.12413, 164.0137) ft
Lower Left: (236.18235, 88.77793) ft
Lower Right: (319.07563, 88.77793) ft
Grid Horizontal Increment; 10

Grid Vertical Increment: 10

Left Projection Angle: 0 *

Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (44.41235, 75.08635) ft
Upper Right Coordinate: (410.9588, 70.85019} ft
Lower Left Coordinate: (44.15109, 23.07379} ft
Lower Right Coordinate: {412.95051, 25.03184) ft
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Number of Increments: 10
Left Projection: No

Left Projection Angle: 135 °
Right Projection: No

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (50, 75) ft
Right Coordinate: (368.2, 74.6) ft

Piezometric Lines

Piezometric Line 1

Coordinates
X (ft) Y (ft)

50 87.03
176 87

262 72

368 72

Seismic Loads

Horz Seismic Load: 0
Vert Seismic Load: 0

Regions

Material Points Area (ft?)
Region 1 Fly Ash 12,16,14,13 297
Region 2 Sand 21,19,20,22 6360
Region 3 Silty Sand  17,18,7,9,8,6,5,25,23 3290.03
Region 4 Silt & Clay  18,19,20,7 4356.6
Region 5 Clayey Sand 15,12,16,11,10,1.2,26 1684 .598
Region 6 Clayey Silt  13,17,27,31,26,15,12 1252
Region 7 Sand 31,30,29,28,3,2,26 147.0305
Region 8 Riprap 31,27,23,24,4,3,28,29,30 79.879
Points

X (ft) Y (ft)

Point1 218.3 847
Point 2 228.7 83.1
Point 3 241.01 821
Point4 259.9 73.2
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Point5 3176 628
Point6 3386 66
Point7 368 544
Point8 3493 694
Point9 368.2 7486
Point 10 200  91.32
Point 11 182 90
Point 12146 72
Point 13 50 72
Point 14 50 T
Point 15 136 67
Point 16 152 75
Point 17 50 63
Point 18 50 53
FPoint 19 50 40
Point 20 368 40
Point 21 50 20
Point 22 368 20
Point 23 273.4 63.9
Point 24 267 68
Point 25 290 62
Point 26 255 638
Point 27 263 64
Point 28 241 80
Point 29260 71
Point 30 267 66
Point 31 259 66

Critical Slip Surfaces

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
1392 1.4 (252.444 111.349) 67.762 (187.988, 90.4391) (299.161, 62.2655)

Slices of Slip Surface: 392

Slip Base Normal Frictional Cohesive
Surface X (ft) Y(R) PWP(psf) Stress (psf)  Strength (psf) Strength (psf)
1 392 189.1035 8?.479555172‘54%? 77.526047 52.281979 100
2 392 191.849 81.239225 186.98173 586.56306 269.52101 100
3 392 1951094 75.36127 518.27243 1180.1643 446 45169 100
4 392 198.3698 70.600735779.84745 1677.6439 605.57132 100
5 392 200.3719 67.990735 920.88319 1946.8013 691.99047 100
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392
392
392
9 392
10 392
11392
12 392
13 392
14 392
15 382
16 392
17 392
18 392
19 392
20 392
21382
22 392
23392
24 392
25 392
26 392
27 392
28 392
29 392
30 392
31392
32 392
33 392
34 392
35 392
36 392
37 382
38 392

s TR X &3]

Rev. 0
8/17/2012

202.54245 65.63434 1044.3417 2160.1944
206.4133561.70055 1247.6675 2482.9847
210.5578 58.14781 1424.2515 2757.8082
214.70225 55.12527 1567.7538 2987.5809
218.03725 52.989765 1664.7281 3257.9962
220.86665 51.419815 1731.8904 3384.2706

224

49.869505 1794.5347 3537.2218

227.1333548.51362 1845.0398 3677.054

230,75
234.85

47.189415 1888.2973 3842.1673
4594482 1921.334 4030.3852

238.955 44.97575 1937.1189 4198.6051
24147435 44 48195 1940.5251 4314.3559
243.57135 44.190085 1935.9138 4286.3779
246.8367 43.838805 1922.2899 4228.8241
250.10205 43.64674 1898.7406 4149.3344
253.36735 43.61254 1865.3409 4045.4762
255.2464 43.64501 1842.8645 3976.9722
257.2464 43.779855 1812 6818 3893.0537
25945  43.9512851777.9739 3799.3029
259.95 44.00364 1769.2431 3777.9034
260.6971 44.09476 1755.4576 3721.5729
261.6971 44.222065 1736.5974 3657.1564
262.5 44.33886 1726.0715 3631.9297
265 4479121 1697.8254 3525.5591
268.6 45.56146 16497587 3318.2725
271.8 46.431475 1595.4615 3082.4545
275.3023 4759057 1523.154 2834 4183
2791069 49.08725 1429.7574 2633.6047
282.9115 50.8601 1319.1315 2385.9155
286.71615 52.934405 1189.6989 2090.7634
289.30025 54.498465 1092.0718 1936.8454
292.29035 56.61376 960.09274 1603.2373
296.871 60.273325731.74693 1035.6793

196.75493
713.2107
769.92937
818.73758
280.93615
291.3592
307.28275
323.03353
344.51999
371.88263
398.76102
418.57042
414.45023
406.70421
396.84042
384.41668
376.30077
366.82569
356.41485
354.18102
346.67918
338.64637
336.05422
322.27878
294.20401
262.197
231.21145
212.27076
188.10281
158.88198
487.73027
371.3197
175.47542
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625
100
100
100
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
100
100
100
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Plant Crist Ash Pond Dike Slope Stability

SLOPE/W Analysis

TV-CR-FPC30795-001

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Hartsfield, Terri H.

Revision Number: 44

Last Edited By: Hartsfield, Terri H.

Date: 8/15/2012

Time: 1:51:45 PM

File Name: Crist Ash Pond Disc North.gsz

Directory: T:\ESEE MAJOR PROJECTS\PROJECTS\CRIST\2012\Attorney-Client Privlege EPA Sub\Slope

Stability\Ash Pond\Sect 4 - Discharge N\
Last Solved Date: 8/15/2012
Last Solved Time: 1:51:53 PM

Project Settings

Length(L) Units: feet

Time(t) Units: Seconds
Force(F) Units: Ibf

Pressure(p) Units: psf
Strength Units: psf

Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

SLOPE/W Analysis
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Apply Phreatic Correction: No
Side Function
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: No
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: (none}
FOS Distribution

Rev. 0
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Plant Crist Ash Pond Dike Slope Stability

FOS Calculation Option: Canstant
Advanced

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 0.1 ft

Optimization Maximum Iterations: 2000

Optimization Convergence Tolerance: 1¢-007

Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °

Resisting Side Maximum Convex Angle: 1 ¢

Materials

Clayey Sand 1

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 34 °

Phi-B: 0 ¢

Pore Water Pressure
Piezometric Line: 1

Clayey Sand 2

Model: Mohr-Coulomhb

Unit Weight: 115 ncf

Cohesion: 100 psf

Phi: 31"

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Clayey Siit
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion: 135 psf
Phi: 10°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Sand 1
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 100 psf

Rev. 0
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Plant Crist Ash Pond Dike Slope Stability

Phi: 27°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Sand 2

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 0 psf

Phi: 36 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: {112.03625, 154.96093) ft
Lower Left: (112.91943, 84,78302} ft
Lower Right: (182.10104, 84.78302} ft
Grid Horizontal Increment: 10

Grid Vertical Increment: 10

Left Projection Angle: 0 °

Right Projection Angle: 0 °

Slip Surface Radius
Upper Left Coordinate: {40.41235, 81.09635) ft
Upper Right Coordinate: (406.9588, 76.85019) ft
Lower Left Coordinate: {40.15109, 29.07379) ft
Lower Right Coordinate: (408.95051, 31.03184) ft
Number of Increments: 10
Left Projection: No
Left Projection Angle: 135 *
Right Projection: No
Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (54, 72) ft
Right Coordinate: (350, 67.2) ft

Piezometric Lines

Piezometric Line 1

Coordinates
X (ft) Y (ft)

50 87.03
Rev. 0
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Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30785-001

176 87.03
271 72
350 72

Seismic Loads

Horz Seismic Load: 0
Vert Seismic Load: 0

Regions

Material Points Area (ft?)
Region 1 Sand 2 17,18,19.6 7110
Region 2 13181412 297
Region 3 Clayey Silt 14,11,12,16,23,8,7,5,4 1606.8705
Region 4 Sand 1 17,16,23,6 2790
Region 5 Clayey Sand 2 14,11,20,22 4 721.1455

Region 6 Clayey Sand 1 11,15,10,9,1,2,3,21,20 1470.8655

Points

X (ft) Y (ft)
Point 1 229.7 86.6
Point2 242.3 814
Point 3 2504 78.1
Point4 301.69 66.8
Point5 322.4 66.1
Point6 350 544
Point7 339 66
Point8 350 67.2
Point9 200 91.93
Point 10 182 90
Point 11 146 72
Point 12 50 72
Point 13 50 75
Point 14 136 67
Point 18 1628 74
Point 16 50 63
Point 17 50 53
Point 18 50 30
Point 19 350 30
Point 20 271.8 71.8
Point 21 256.8 76.5
Point 22 286.9 68.9
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Point 23 350 63

Critical Slip Surfaces

Slip Surface FOS Center (ft) Radius (ft)
1444 1.9 (161.082, 105.836) 41.13

Entry (ft) Exit (ft)
(199.781, 91.9085) (137.698, 72)

Slices of Slip Surface: 444

Slip Base Normal Frictional Cohesive

Surface L i) Pl ied) Stress (psf) Strength (psf) Strength (psf)

1 444 138.6286 71.393425 975.7022 1065.1922 15.779503 135
2 444 140.4896 70.24845 1047.1825 1209.1784 28.56424 135
3 444 142.56505 69.13243 1116.79 1370.8009 152.62512 100
4 444 144 855 68.062955 1183.5253 1509.5695 195.90713 100
5 444 146.7892 67.27856 1232.4828 1658.8351 256.17826 100
6 444 148.6838 66.6364151272.5484 1765.1019 86.850467 135
7 444 150.8946 66.00411 1312.0335 1906.8745 104.88653 135
8 444 153.0223 65.51706 1342.3945 2022.1766 119.86392 135
9 444 155.06695 65.16154 1364.5774 2113.4403 132.04473 135
10 444 157.1116 64.9112 1380.2239 2186.6079 142.18727 135
11 444 159.1562 64.764105 1389.3835 22424384 150.41658 135
12 444 161.20085 64.719145 1392.1746  2281.8653 156.87649 135
13 444 163.2455 64.775985 1388.6399 23059179 161.74085 135
14 444 165.2901 64.93505 1378.7389 2315575 165.18947 135
15444 167.33475 65.197545 1362.3551 2311.7934 167.41157 135
16 444 169.3794 65.5655 1339.3933 22954253 168.57424 138
17 444 171424 66.041845 1309.6439 2267.345 168.86854 135
18 444 173.46865 66.63054 1272.9345 2227.9968 168.40325 135
19 444 175.2455 67.230355 1235488  2139.0075 542.88926 100
20 444 177.0152 67.933945 1181.5675 2105.0643 554.8929 100
21 444 179.0228 68.842005 1105.0803 2080.3725 586.01468 100
22 444 181.0076 69.873145 1021.1524 2041.2912 612.96123 100
23 444 183.18825 71.180995 918.02353  1933.4261 610.11541 100
24 444 185.3339 72.63841 805.87041 1752.0829 638.22837 100
25 444 187.24875 74127925 694.01787  1585.3656 601.22164 100
26 444 189.1636 75.813535 569.96987 1399.7139 559.6694 100
27 444 191.0784 77.730885 431.41418 1190.7988 512.21141 100
28 444 192.9932 79.93216 27514384 952.33111 456.76858 100
29 444 194,908 8249934 96.04634  674.75031 390.34075 100
30 444 196.8443 85.618635-117.71395 381.47877 257.31068 100
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31 444 198.8021 89.628355-387.2437  77.555614 52.311922 100
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Plant Crist Ash Pond Dike Slope Stability

SLOPE/W Analysis

TV-CR-FPC30795-001

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Hartsfield, Terri H.
Revision Number: 53

Last Edited By: Hartsfield, Terri H.
Date: 8/15/2012

Time: 2:45:22 PM

File Name: Crist Ash Pond Bayou.gsz

Directory: T:AESEE MAIOR PROJECTS\PROJECTS\CRIST\2012\Attorney-Client Priviege EPA Sub\Slope

Stability\Ash Pond\Sect 3 - Bayou\,
Last Solved Date: 8/15/2012
Last Solved Time: 2:45:27 PM

Project Settings

Length(L) Units: feet

Time(t) Units: Seconds
Force(F) Units: Ibf

Pressure(p) Units: psf

Strength Units: psf

Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

SLOPE/W Analysis

Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Apply Phreatic Correction: Mo
Side Function

Interslice force function option: Half-Sine

PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: No
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: o
Slip Surface Option: Grid and Radius
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: {none)

Rev. 0
8/17/2012
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Plant Crist Ash Pond Dike Slope Stability TV-CR-FPC30785-001

FOS Distribution
FOS Calculation Option: Constant
Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

Clayey Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 34 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Silty Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 34 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Silty Clay
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion: 390 psf
Phi: 10 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Clayey Silt
Model: Mohr-Coulomb
Unit Weight: 115 pcf

Rev. 0 Page 85 of 80
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Plant Crist Ash Pond Dike Slope Stability

Cohesion: 200 psf

Phi: 10 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Fly Ash

Model: Mohr-Coulomb

Unit Weight: 80 pcf

Cohesion: 0 psf

Phi: 18 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Silty Sand 2

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 100 psf

Phi: 31°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Silty Clay 2
Model: Mohr-Coulomb
Unit Weight: 115 pef
Cohesion: 275 psf
Phi: 10°
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Sand

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 0 psf

Phi: 32 °

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Slip Surface Grid

Upper Left: (99.08672, 155.84778) ft
Lower Left: {100.04696, 77.766495) ft
Lower Right: (175.26482, 77.76695) ft

Rev. 0
8/17/2012

CONFIDENTIAL BUSINESS INFORMATION
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Plant Crist Ash Pond Dike Slope Stability

Grid Horizontal Increment: 10
Grid Vertical Increment: 10
Left Projection Angle: 0 °
Right Projection Angle: 0 °

Slip Surface Radius

Upper Left Coordinate: (44.35387, 82.09635) ft
Upper Right Coordinate: (351.30105, 77.85019) ft
Lower Left Coordinate: (44.13509, 30.07379) ft
Lower Right Coordinate: {352.96891, 32.03184) ft
Number of Increments: 10

Left Projection: No

Left Projection Angle: 135 °

Right Projection: Mo

Right Projection Angle: 45 °

Slip Surface Limits

Left Coordinate: (50, /5) ft
Right Coordinate: (350, 70.7) ft

Piezometric Lines

Piezometric Line 1

Coordinates
X (ft) Y (ft)
50 87.03
176 87.03
271 72
350 72

Seismic Loads

Horz Seismic Load: ¢
Vert Seismic Load: 0

TV-CR-FPC30795-001

Regions
Material Points Area (ft?)
Region 1 Clayey Silt 17,18,19.6 600
Region 2 Fly Ash 13,15 01,12 297
Region 3 Clayey Sand 14,15,10.9.1,2,3.21,20 1200.28
Region 4 Silty Sand 14,11,20,22 727.525
Region 5 Silty Clay 12,11,14,22,4,5,7,8,16 1523.365
Rev. 0 Page 87 of 90
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Plant Crist Ash Pond Dike Slope Stability

TV-CR-FPC30795-001

Region 6 Silty Sand 16,17,6,23.8 1500.43

Region 7 Silty Sand 2 18,19,25,24 3300

Region 8 Silty Clay 2 24,2527 26 1800

Region 9 Sand 26.27,29,28 5700
Points

X (ft) Y (ft)

Point 1 2343 LT

Point 2 239.3 767

Point 3 260.3 i

Point 4 296.8 65.7

Point 5 321.3 64.7

Point 8 350 58

Point 7 329 63.7

Point 8 338.2 G2.7

Point 9 200 90.7

Point 10 182 a0

Point 11 146 72

Point 12 50 72

Point 13 50 75

Point 14 136 67

Point 15 152 75

Point 16 50 63

Point 17 50 58

Point 18 50 56

Point 19 350 56

Point 20 280.8 747

Point 21 270.3 727

Point 22 292.3 66.7

Point 23 350 70.7

Point 24 50 45

Point 25 350 45

Point 26 50 39

Point 27 350 39

Point 28 50 20

Point 29 350 20
Rev. 0 Page 88 of 90
8/17/2012

CONFIDENTIAL BUSINESS INFORMATION



Plant Crist Ash Pond Dike Slope Stability

Critical Slip Surfaces

TV-CR-FPC30795-001

SuSr]f::ce FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
; 187. 4 154. :
R A T e I
Slices of Slip Surface: 574
Base s Cghes
Slip Normal Frictional ive
Surfac X (ft) Y (ft) PWP (psf) Siidse Strength | Streng
e (psf) (psf) th
(psf)
1 574 154.6162 | 75.947315 | 691.55696 | 728.23488 | 24.739563 100
2 574 155.7128 75.7926 | 701.20919 | 793.80363 | 62.455736 100
3 574 156.8094 75.67468 | 708.57596 | 852.20193 | 96.876938 100
4 574 157.906 | 75.593165 | 713.65885 | 903.00044 | 127.71252 100
5 574 159.0026 7554779 | 716.48728 945.8963 | 154.73834 100
6 574 160.0992 | 75538405 | 717.07148 | 980.72204 | 177.83454 100
7 574 161.1958 75.56498 | 715.41749 | 1007.5507 | 197.04634 100
8 574 162.2924 75.6276 | 711.51385 @ 1026.3094 | 212.33224 100
9 574 163.389 75.72647 | 705.34385 | 1037.3237 | 223.92324 100
10 574 164.4856 75.86192 { 696.89212 | 1040.9583 | 232.07559 100
11 574 165.5822 | 76.034395 | 686.12389 1037.688 | 237.13964 100
12 574 166.6788 76.24448 | 673.01392 | 1027.9628 | 239.41604 100
13 574 1677754 | 76.492805 657.5108 | 1012.2844 | 239.29773 100
14 574 | 168.87205 76.78056 | 639.56822 | 991.21176 | 237.18657 100
15 574 169.9687 | 77.108515 | 619.10262 | 965.22127 | 233.45998 100
16 574 171.0653 77.47802 | 596.04794 | 934.88452 | 228.54816 100
: B 574 172.1619 | 77.890555 | 570.30149 | 900.52512 | 222.73865 100
18 574 173.2585 | 78.347865 | 541.76374 | 862.31452 | 216.21423 100
19 574 174.3551 | 78.851995 | 510.30326 | 820.64579 | 209.32868 100
20 574 175.4517 7940534 | 47577646 | 77544038 | 202.12587 100
21 574 | 176.61825 80.05305 | 429.25542 | 738.09542 | 208.31521 100
22 574 177.8319 80.79131 | 371.20992 | 710.47806 | 228.83925 100
23 574 | 179.02275 81.58792 | 309.74091 | 676.33369 | 247.26995 100
24 574 | 18021365 | 82.461885 | 243.45133 634.3468 | 263.66232 100
25 574 | 18140455 | 83421165 | 171.83326 | 583.30996 | 277.54453 100
26 574 | 182.48335 | 84.367615 | 102.12987 | 507.69458 | 273.55685 100
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Plant Crist Ash Pond Dike Slope Stability

TV-CR-FPC30795-001

27 574 183.45 | 85.293425 | 34.813258 | 408.57699 | 252.10682 100

28 574 | 184.53355 86.43173 | -46.914378 | 296.06237 | 199.69659 100

29 574 | 185.73405 | 87.822635 | -145.5584 | 169.48768 | 114.32089 100

30 574 | 186.93455 | 89.385955 | -254.9618 | 30.136111 | 20.327064 100
Rev. 0 Page 90 of 90
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Southern Company Generation
Engineering and Construction Services

FOR
PLANT CRIST ASH POND Gulf Power QO:..UW:<
CALC § TV-CR-FPC30795-001 — e e ] e [

LOCATION OF CROSS SECTIONS

NONE FIGURE 1 1 |FINAL| ©

ANSI B: 17x11 CIVIL 2010




Southern Company Services, Inc.

A

Soil Boring Log
Project:  PLANT CRIST HOLE No. APD-4
Location: ASH POND DIKE
Purpose: STABILITY ANALYSIS SHEET 1 OF 1
Position: E 1,112,743.86 N 578,242.1 Surface Elevation: 90.50
| Rig Type: MOBILE Contractor. PENSACOLA TESTING __ oriler.  MATT AND ROBERT
Drilling Method: ' WASH BORING Boring Depth: _ 46.0 No.SPT: 8 No. UD Samples: 0
Date Started:  2/4/92 Date Completed: 2/4/92 Logged By: JOEL MILLER  Date ed: 2/4/92
i @ Logg
Hole Closure: GROUT
~ |o SAMPLE i TEST RESULTS |
= EIE ' SIFE wl doq ~
Sl zZlg 58z 3, S8R ¢
o 3 (3 SOIL DESCRIPTION mEle o COMMENTS £ ;g | 8
5| g | 248 4 T
g 5 E = 3': o § o X
| |90.50 _lg
5:/%/ Red-brown slightly clayey fine SAND. S e;éi,;m
84.50 :gg """"""""""""""""
10:§ Red-brown clayey fine SAND. g 4/211,!46,13
79.50 :,j}; """"""""""""""" DIKE FILL
15 Jé Red-tan-gray clayey fine SAND. S 10/1(3{:)7/*7
74.50 ';// """""""""""""
m:g Tan-brown slightly clayey fine to medium S 4;3({:);;5
67.50 -fé -----------------------
) g:? Brown-gray slightly siity fine to medium /8/11/13
i % SAND (5" wood fragments at top of spoon). (23)
30:% Brown-gray slightly silty fine to medium S 4/6/7/7
] é‘ SAND with no wood fragments (14)
5850 1] Botiom of Dike FTATZD
as ] UD ATTEMPT @ 34-36'NO
JJ4] Soft Organic CLAY and SILT. SAMPLE.
1%
w0l N g
_é Medium gray clayey fine SAND @
46.504g [,/ 1 12" medium gray fine sandy CLAY. 3 S WH/1/1/1p
45.50 \ 12" light gray silty CLAY. fa (1)
44.80 \3' orange-tan slightly clayey fine SAND. |
Bottom of Hole @ 46"
SS = Split Spoon; ST = Shelby Tube; 3;’-’- while drilling M after 24 hours il
D = Dennison; P = Pitcher; O = Other ¥ atter grilling. APD-4




Soil Boring Log

Southern Company Services, Inc. a

Project:  PLANT CRIST HOLE No. APD-6
Location: ASH POND DIKE

Purpose: STABILITY ANALYSIS SHEET 1 OF 1
Position: E 1,112,893.9 N 578,922.7 Surface Elevation: 91.00
| Rig Type: MOBLIE Contractor: PENSACOLA TESTING  oDriler: MATT & ROBERT

Drilling Method: WASH BORING Boring Depth:  46.0 No.SPT: 8 No. UD Samples: 0

Date Started: 2/4/92 Date Completed: 2/4/92 Logged By: JOEL MILLER  Date Logged: 2/4/92

Hole Closure;: GROUT

o ~ g SAMPLE L TEST RESULTS
Sl z:l8 of £ 3, g 78383 ¢
=2 |5 SOIL DESCRIPTION g o & COMMENTS 2 e B
5§3§ T HER nBEReE o
= = S| == 45
Sk iz g a8 g HE H
- 2
91.00 _%/
:'/"/f Red-brown clayey fine SAND with occasional
5_//: clay lense g 4!{/35]/7
FA 1
85.00 :g """""""""""""" DIKE FiLL
10:% Brown-gray slightly clayey fine to medium S B/6/17/26
_g’) SAND with occasional clay lense, (43) | OCCASIONAL CLAY LENSES
15:§ S 10/1(35'21}4;13
mjf S B/9/11/18
_% (26)
69.00 :f an-Medium gray clayey fine to medium _ _ |
J :)//“' SAND (may be very slightly organic). K LAk
4 /;1 A (6) | CLAYLENSE@ 25
64.00 _,Z Bottom of Dike Fll At27" | BOTTOM OF DIKE @ 27"
] UD ATTEMPT @ 29-31". NO
30_/// Soft Organic CLAY and SILT SAMPLE, =
5
59.00 /] Medlum gray clayey fine SAND to sandy
J % CLAY with few wood fragments. S
35 / WH/1/1/3
i (3]
/// , UD ATTEMPT @ 36-38'. NO
y é SAMPLE.
52,000 F75] Medium gray siightly clayey to siightly & 2/1/2
_? fine l: medium gAﬁNslgcwiKyvery fegv “w‘:)ogy S @3)
| /l// fragments
-/‘ K ﬂ;g)aﬂl BOTTOM 8" OF HOLE
Bottom of Hole @ 46' = SHOWED ORGANICS AND
WOOD FRAGMENTS.
SS = Split Spoon; ST = Shelby Tube; X while drifing B2 atter 24 hours il
| D = Dennison; P = Pitcher; O = Other Y atter drilling APD-6




Southern Company Services, Inc. a

Soil Boring Log
Project: PLANT CRIST HOLE No. APD-7
Location: ASH POND DIKE
Purpose: STABILITY ANALYSIS SHEET 1 OF 1
Position: E 1,112,664.4 N 579,207.2 Surface Elevation: 91.00
| Rig Type: MOBILE Contractor: PENSACOLA TESTING  oriler: MATT & ROBERT
Drilling Method: 'WASH BORING : Boring Depth: 46.0 No.SPT: 8 No. UD Samples: 1

Date Started: 2/3/92 Date Completed: 2/3/92 LoggedBy: JOEL MILLER  Date Logged: 2/3/92
Hole Closure: GROUT

~ 19 SAMPLE TEST RESULTS
H t - ’\.: b Q o~ ~ ~
e g =3, 99888 3
d g = g SOIL DESCRIPTION E g E| 2o COMMENTS é g =B §
w S (w3 2] = ESE -
clagl|E Z2 8|2 e &3 E; =
= ao b1 »
i 3l E Fa B 1l o
91.00 17
‘5/ Red-brown slightly clayey Fine to medium
:é grained SAND.
s 17 4/7/10/10 DIKE FILL
- _;&/ _______________________ ) S (20)
h 4 :? Red-brown clayey SAND to sandy CLAY with
_,/ some plastic clay lenses
10_(‘\’/;" E m{ 31;)/15
80.00 :7‘4 “Red-brown slightly ciayey fine to medium ~ ~ UD ATTEMPT @ 11",
-fj grained SAND to tan clean SAND mgumuoo HARD. NO
SloD pae. . 0. B R W S 8/9/9/8
76.00 q,/ )
//‘K UD ATTEMPT @ 16" 14| NP| NP | SM
] /‘ OBTAINED 14-16" OF
] /‘ Red-tan-gray slightly silty medium grained SAMPLE
2017 SAND with few small shells. S 2/1/2/2
o e N Bl Rl M. @
70.00 1]
a5 TE[] medium gray siightly sitty fine to medium 3/4/3/5
[1-11  grained SAND with lenss of wood fragments 8)
T UD ATTEMPT @27.5'. TOO
l64.00 /| Batiom of Dike Filat 27 HARD (WOOD?). NO SAMPLE
302% UD ATTEMPT @29-31'.TO0
¥ % Soft Organic CLAY and SILT SOFT. NO SAMPLE
:////, REDRILL HOLE TO 32
F.
57.005 57 A UD ATTEMPT 32-34". TOO
m:f/o S 1/2/1/0| SOFT. NO SAMPLE
mé Medium gray silty clayey fine SAND (1)
mié S 0/1/2/3
é _______________________ ®
50.00 _7¢
45:"/ Medium gray clayey fine to medium SAND S 2/2/4/5
L2 - ©
Bottom of Hole @ 46
. % & Hole No.
SS = Spiit Spoon; ST = Shelby Tube; == while drilling after 24 hours D 7
D = Dennison; P = Pitcher; O = Other b 4 B.0 after drilling APD-




Dl TURLR LUNrHnRs

FILE NRHE:
FILE NUMBER:

PLANT CRIST ASH POND DAR
CRIST1D.DAY

RECCRD OF DILATCHETER VEST NO. 1D-i
USING DATA REDUCTION PROCEDURES IN MARCHETT] (ASCE

J1-BED,HARCH 20

K0 IN SANDS DETERMINED USING SCHMERTMANN ETHOD (1983

PH] ANGLE CALCULATION BAGED ON DURGUNOGLU AND MITCHELL (RSCE
rH] ANGLE NORMALIZED TO 2.72 BARS USING BALISH'S EXPRESSION ’MSEE:I-GEQ,Hﬁ? 76
FODIFIED MAYNE AND KULHAWY FORMULA USED FOR GCR IN SANDS (ASCE,J-3ED,JUNE

LOCATION: ASH POND DAM
PERFORMED - DATE: 18 MARCH 1992
8Y: BILLIAY

CALIBRATION INFORMATION:
DELTA 3 = .01 BARS DELTAB = .43 BARS
ROD GIA.= 3.70 CR FR.RED.0IA.= 5.40 CX

| BAR = 1.019 KB6/CHZ = 1.044 TSF = 14.31 PSI

GABE 0 =

RALEIGH CONF

.15 BARS

ROD #T.= 6.30 K6/K

ANALYSIS USES

JUNE

an
L

oLl

S¥T DEPTH=
GELTA/PHI=

H20 URIT HEIGHT =

fE3 MU

TEL
L

1,85 4
.50

=i

DEPTH I THRUSY & B 3] 1D KD o ORMHA SV PC  2CR KG £y PHI b EQIL TYPE
(ft) iM)  IKB! BAR) {BAR) (BAR) ~ {BAR) {T/M3) (BAR! {BAR) ‘BAA)} 1DEBJ (EAR)
FRHERE FEREEE RPRERE  RRRESE RROT RSGRE BREES ROEREE PEUREY RRUERE  BUUEE RRRES  GREGE  GHRER PREER  REEREE  EEEEGRELEEEY
20557 15 3080 108 A0 1,80 6. 3.7 .29 L4337 17000 L0680 BT A sl lhia Ziid SAND
POf = .40 = .36 iz 123 .
5.60  1ld 700 3.8 40. B8.13 2.83 Li66 1,730 L9081 13164 .33 1.4 0% SAND ﬁ"BI
6.9¢ 235, 1.1 4.0 103, 8.20 .63 JA%6 1700 L1010 2 Een b1 R R SARD ¢=0 psf
.20 . 1.8 4.05 63, 1.66 9.12 L9253 L0 .12 1,45 12,05 0.3 35,9 1S3, SANDY SIL
7.9 7% 2,20 5.80 191, 3.35 9.2 S8% L.BO0 141 1.81 %02 LLDD el relheT SAND
27.318 1.00 i 43 1. | bl
i 1.3 ls 12, 2 Bid 1. i i a5 1.5 CLA i
9.00 220. 1.B0 2.70 16. .49 4.03 2 L5000 2T 2% 259 L A 2.2 SILTY CLAaY
9.30 220 1.80  2.80 20, .63 1.8l I3 1630 .250 A3 1.8 2 A 28.7  CLAYEY SILT
ap.gr T80 0. 230 320 6. .38 55 LA LS00 L8 LI 437 LI 92 9.2 . (LAY C=135pe
16.20 2000 2,80 14,20 399. 8.88 4.19 .B19 (.800 .309 42 1.37 WAL §2.6 595.3 SAND
10.50 2. 1.80 2,20 12, %1 .2 LB49  1.500 .329 18 %8 3 0.5 SILT
10.80 140, 1.10 2,35 29. 19.46 .12  .B78 (.700 .349 0 .5 40 6.5 " 245 SAND p=27°
11,10 1%0. 1.10 2,10 20, 22.46 .07 .90 {.760 .349 .20 .54 .29 b6 b7 SAND C=0 psi
t1.40 200 1.10 2.75 41, 52.18 .06  .937 L.700 .390 .19 .4 .33 28.1 354 SAND p
: POl = .90 PO = 9 Pl= 24b
38.0° T : 1.900 . 2.48 5. SARD
. 10JVa ad ® [ . . . Law - . dba + . =}
12,30 1500, 4.70 12.55 289, 2.45 &.79 1,026 1.900 464  2.98 4.39 .58 6.7 78.8  SILTY GAND &
41.9¢ 12.80 1200. .75 9.00 175, 217 £.70 1.055 1.900 .493 1.8f .b7 .72 5.4 47 SILTY S f=36
B 12,79 2606, 4.5 7.30 437, 4.97 5S.10 1.084 1.900 .S19 1.57 .92 .63 0.7 1A SN0 C=0 ps
END OF SOUNDING
TEST HO. iD-i (CONTINUED)
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FILE NAME:  PLANT CRIST ASH POND DAM
FILE NUNBER:  CRIST20D.DAT

RECCRD OF DILATOMETER TEST MO, 20-1

USING DATA REDUCTION PROCEDURES IN MARCHETTI (ASCE,J-GED,KARCH 80)

KO IN SANDS DETERMINED USING SCHMERTMANN METHOD (1983)

PHI ANGLE CALCULATION BASED ON DURGUNOBLU AND MITCHELL (ASCE,RALEISH CONF,JUNE 75)
PHI ANSLE NORMALIZED 7O 2.72 BARS USING BALISH'S EXPRESSION IQSCE#J-SEB NOY 74)
NODIFIED MAYNE AND KULHAWY FORMULA USED FOR GCR IN SANDS {RSCE,J-aE3,JﬁﬁE 8

LOCATION: ASH POND DAH
PERFORMED - DATE: 18 MARCH 1992

R3) WU. 2l

BY: BILLIAK
CALIBRATION INFORMATICN:
DELTA A = .01 BARS DELTA B = .45 BARS SASE 0 = .15 BARS  GWT DEPTH= 1.85 M
ROD BIA.= 3.70 CH FR.RED.DIA.= 5.40 CH ROD BT.= 4.30 K6/M DELTA/PHI= .30 3LADE T=15.00 HX
1 BAR = 1,019 K6/CHZ = 1,044 TSF = 14.51 PSI ANALYSIS USES H20 UNIT MEIGHT = 1,000 T/43

DEPTH ; THRUST 3 ] 8 ID KD y GAHMA SV P OCR KO U PHI ] 8QIL TYPE
(£t) % (KE) - (BAR) (BAR) (BAR) . (3AR) iT/M3) (BAR)  (BAR) (BAR) (DEG) (BARI
FHERE REEREE  BHERT RREEY  EREEE BEEEE EBE4S FREEEE BEREEE HREREE  REREER RERER  LEREE REDGE FBEEED  FEEREE iRt EREREE

20.5' 530 190 100 295 6. 449 S.81 37 LI00 L0027 455 .2 BT i1 SAND gogye
b.60 360, (.65 5.50 124, 4.07 10.85 .46 1.700 .0B1 1.17 12.5% .44 "9 183 SAND ¥
5.90 525, .75 5.30 143, 3.3B 9.35  .495 $.800 .i03 1.07 0.38 (.22 g TR saNp C=Opsf
2 AR 203 4 3.6 6,05 9y 1 128 i .59 BT e SAND
00. 1. 5, i ¥ 1 3 78 W BB SILY S G50
LD, LSS BN 7. b SO0 fE4 1500 43 e 1T i Hin 2.4 HUD 7
.10 175, 145 O, 38, 1.89 .80 413 L6800 179 a6 3.28 .41 25.1  57.8 ANDY siLT C=Opsf
27.3" _8.40 305. 1.80 4.20 2.3 4k 1,750 4,0 g 30.5  126.8 SILTY SA
1] ra o - . L9y Tand 0 o FATES
9.00° 725. 2.00 S.00 9% 450 &35 700 1750 NS 41 c.R &% 6.4 180.5 SILTY SAMD , .
9.30 825. 2.80 8.50 191, 3.30 6.30 .73 §.800 .25 1.50 S.48 .93 35.4 4007 SAND 95—35
31.2! 4,40 1 . 2.04 11,01 i.9 290 4,91 i6.95 1. 32,7 386,4  SILTY SAND -
. . N ele . . s . £ s
10.20 520, 375 9.35 187, 2.13 7.84  .819 1.900 .240 3.27 9.52 (.23 28.4 47,4 SILTY SAND ,
10.50 745, 2.90 i1.60 244, 2.99 5.9 .249 1.900 .3k6 2.85 7.77 .11 3.7 SI6.4  SILTY saup $=29
10.80 950. 2,80 7.45 160. 2.95 3.99 .878 1.800 .39 1.08 .77  .&b 35.6 271.9 SILTY SAND C=Opsf
36.1"' 410 500, 2,35 4.70 9. 1.4 2. i 2.2 M
* ¥l B A = 5 ainr Tl TS
11,70 280, 2,70 4.0 S2. .99 3.38  .9&7 {1.600 .40 1.02 2.27 .84 .z SILT
1200 230, 2.85 410 3. .71 313 .99 1.500 .46 .9¢ 241 .31 .i80 47.5  CLAYEY SILT
12,30, 275, 3.20 508 Sl 4 508 4028 1.700 487 f.44 2.9 .99 158 79.9  CLAYEY SILT
1260 210, 3.25 4.80 £0. .57 3.9 1.055 1.700 .507 .46 2.88 .97 .Zal sL.¢ SILTY CLAY, o
12,30 190, 3.3 4,55 2. .28 4.27 1.084 1.600 .527 1.72 3.26 1.03 .299 35.0 cay C ps
.20 0195, LBE 5.20 3. UM 48 Ll {00 ofh Y05 TR (4 o 55.8  SILTY CLAY
15.50 200, 3,38 523 31, .34 483 1143 L7300 38 210 .M L0 3% 5.4 cLAY
v 1580 -M00. 335 S5.15 49, 70 38 Li7% L7000 o%ER .32 oM. LBA 07 47.8  CLAYEY SILT
45.8" 1a,10 2100. 2.00 11.50 329, 46.41 .38 1.202 1.700 .408 280.0 SAND
END OF SOUNDINS

TEST WD, 20-1 (CONTINUED) PAGBE 1
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FILE NAME:  PLANT CRIST ASH POND DAN
FILE NUMBER:  CRISTSD.DAT

RECORD OF DILATOMETER TEST N0, 3D-1

USING DATA REDUCTION PROCEDURES IN MARCHETT! (ASCE,J-GED,MARCH 80)

X0 IN SANDS DETERNINED USING SCHMERTMANN METHOD (1983}

PHI ANGLE CALCULATION BASED ON DURSUNDGLU AND MITCKELL (ASCE,RALEIGH CONF,JUNE 75)
41 ANBLE NORMALIZED TO 2,72 BARS USING BALIGH'S EXPRESSION zﬁSBEAJ-SEB.HﬁV 78)
MODIFIED MAYNE AND KULHAMY FORMULA USED FOR OCR IN SANDS (ASCE,J-GED,JUNE 22

LOCATION: ASH POND DA
PERFORMED - DATE: 17 MARCH 1992
BY: GILLIAM

IEQ) MUe Sli=)

CALISRATION INFORMATION:
DELTA A = .02 BARS DELTAB = .35 BARS GABE 0 = .15 BARS  GWT DEPTH= 2.00 ¥
ROD DIA.= 3.70 CH FR.RED.DIA.= 5.40 CH ROD WT.= 8.50 KG6/M  DELTA/PHI= .50 BLADE T=15.00 WM

1 BAR = 1.019 KG/CH2 = 1.044 TSF = 14,51 PSI ANALYSIS USES H20 UNIT MEIGHT = 1.000 T/M3
DEPTH [ THRUST A B ED ID KD U0  GhMEA SV PC  OR KO U PHl b SOIL TYPE
(£t) M X6}  (BAR} {BAR) (BAR) (BAR) {T/M3} i3AR)  IBAR) (BAR) 1DEB) {BAR)
FREEE FRERER  REEEE  RERRE RRERE GREHE PEEEE RRUEET RREEEE PEREEE SRR BEREE SRR SRESP SEEEP  FRREEE  FREABLRENILS

19.5° | 5:.0000 75, 60 1.7 27. 18,71 .48 193 L7000 L&D .02 .I4 0 .4

b e 3 SAND
E.3000.400, .25 465 110, 5.82 &.78°0 s71 fize0 Coel Y iz 5320 gk o4 arges SAND  g=33°
4.60 3B0. 1.&0 S.15 116, 3.88 B.49 351 §.700 .100 .95 .36 i.§ e .2 SN g
B ICRATI0. iLAS 4UES. 103, 4Ok SiFEE SUART . 107000107 Leia..diogh desn 33.4  207.3 SAND ps
7300 7050 030 4.2 96, 5.00 I3 550 1.700 442 .3 .50 .64 ol T SAND
7.50 0499, 1.20 .62 1075, 5:0% Zie2 Ni540 o700 Uil Yz gt S 0.3 99.9 5hKD
e AR : . 3,52 569 1,70 .59 2 1 34,4 ';7.4 o
- N . . - . la ® - J . Li.L 3
B.40 300, 425 S5.70 39, .3315.09 .428 1.706 .22 9.33 2340 .36 .M g (LAY C=625ps
28,31 _B.70 230, 4.i10 5.95 54, .48 13.08 658 1.700 748 4,83 iB.87 %.15 .58% 148.3  SILTY CLAY
" - L . adL R . - Las & . x
9.36 1100. 2.90 10.00 245, 4.12 S5.88  .7i6 1.800 .294 1,35 4.80 .33 17,3 498.4 SAND -
9.60 1060, 2.7 9.55 238, 4.54 4.72  .746 1.800 - .38 1,03 3.2% 0 37,2 3364 SAND =37
, 9.90 975, 2.45 8.58 210. 4.81 .68 .775 1.800 .381 .76 2.22 .59 3.9 382.6 SMD C=0 psf
33.2' 10.20 L 2,08 31 , 805 . - 8 189.9
. . - a B « 4D . sl i o
10.80 560, 2,20 S5.95 123, 3.42 2.52 .84 1.800 .412 .72 1.7¢ 57 32,2 140.4 SaMd =30
11,10 450, 2,08 S5.25 103, 3.36 2.04  .893 1.700 .438 .45 {.49 .54 30.6  115.8 SAND an psf
i1.40 435, .15 5,35 103, .11 2,10 .922 1.700 .35 .72 1.5 .57 29.9  118.2  SILTY SAN
38,0'_11.70 400, 2,15 4.10 %8. 1.6 2.09  .952 1.500 .878 7B 1.45 .5 29.0  57.B  SANDY SILT
i T20. 430 3.55 2%, . ; . L Y O . T I . 3.3 CLAVEY SILT
12,30 285, 313 4.55 38, .55 3.85 1.011 1.500 .509 1.4 2.7 96 254 7.1 SILTY CLAY C=340ps
1260 253, 2.45 445 23, .29 4.27 1.040 1,600 .527 1.7 3.26 1.03  .299 31.4 cLay
12.90 213, 4,00 5.60 45, .47 5,02 1.070 1,700 .546 2.29 1,20 .18 .37 80.4 SILTY CLAY
13.20 245, 4.15 .00 34. .55 S5.03 £.099 1,700 .Shh 2.38 4.2t i.17  .394 98.8  SILTY CLAY
.3.91_13.50 3.95  5.40 4,48 1,129 1,700 .58 06 _ 0 § Mok, S ILTY (13
.80 39 . 5. . 1.58 2.9 A58 1,700 .408 1. Wi : 7 126.4  SANDY
14,10 2100, 3.50 10.40 245, 3.83 2.92 1.197 1.900 .&3% .84 1.38 .44 9.5 351.2 SAND
END OF SOUNDING

TZ87 w0, 20-t (CONTINUED) PASE 1
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FILE NAME: PLANT CRIS; ASH POND DAH

RO WU. LT

FILE NUMBER:  CRISTSD.DA

RECORD OF DILATOMETER TEST ND, SD-1

USING DATA REDUCTION PROCEDURES IN MARCHETTI (ASCE,J-GED,NARCH 80)

k0 IN SAMDS DETERMINED USING SCHMERTMANN METHOD ({983)

PHI ANBLE CALCULATION BASED ON DURGUNOSLU AND MITCHELL (ASCE,RALEIGH CONF,JUNE 75
PHI ANSLE NORMALIZED TO 2.72 BARS USING BALIGH'S EXPRESSION {RS£EIJ-SED N0V 763
MODIFIED MAYNE AND KULHAWY FORMULA USED FOR OCR [N SANDS [ﬁSBE,J-aEB,JUﬁﬁ 82

LOCATION: ASH POND DAM
PERFORMED - DATE: 17 MARCH 1992
BY: GILLIAN

CALIBRATION INFORMATION:

DELTA A = .02 BARS DELTAB = .35 BARS SAGE 0 = .15 BARS  GWT DEPTH= 2.00 A

SILIT Len? o=
S DITLIRESI00 o

ROD DIA.= 3,70 CM  FR.RED.DIA.= 5.40 CH  ROD ®T.= 4.50 KE/W DELTA/PHI= .50  BLADE T=15.20 w
1 BAR = {,019 K6/CH2 = 1,044 TSF = 14.51 PSI ANALYSIS USES W20 UMIT SEIGHT = :.300 T/M3
DEPTH ; 7Haust 4 B .0 10 i Uo  GAMNA oV L OCR K0 CJ  PHI ] SOIL TYPE
(£t) (M) (KB !BAR) (BAR) (BAR) {BAR) (T/M3) (BAR)  (BAR) 1B8R) (DES) (BAR)
HREEE FREEER  REEGE BRIEE EUEEE PRERE BOEUE  GRERGE FREEEE BOGEEE  SEORE BEESE  BEEEE  RESED HEEES FERREE  FELBEBEREGEE
19.5" 4,00 13%. 5.80 12.80 205, .99 99.93  .393 1950 .060 26.80 sEiE 6.6 29,9 -
6,30 1700, 5.85 17.50 41f., 2.50 §3.37 .22 2.000 .089 23.2¢ tsesk 5,52 35.9 :79.0  SILTY SAND
6.60 950, 435 10.30 203, {.48 30.29  .451 1.800 .{IS 13.20 ®zse¢  3.83 3.3 716 GANDY SILT gagse
i : AT L L R .3 2o Ny e o0
A58 2,96 18.73 .47 1987 sity C=0 ps
T R 32,8 187.0  SaNDY SILT
T 3- Ea g E- >
]

p=34°

3!4; el C=0 psf

}

5 []
SILTY SA

L
1,50 ) : 0.1,
4 2L . : o 2 0.5 121,
12.00 1050. 4.25 10.40 218, 2.21 5.52 .91 1.900 .514 2.45 S5.15 .98 334257 SILIY D g=3p°
12.30 960, 3.90 9.90 205. 2.39 .58 1.001 1.900 .51 Z2.11 3.31 .81 2.9 T4 STV SAND T o
{260 920, 3.45 9.23 197, 2.83 3.54 1.080 1.900 .567 1.52 2.68 .48 3.0 i2.8 3IL7Y SAND P
12.50 760, 3.05 7.95 185. 2.93 2.74 1.070 1.800 .592 {.19 2.01 .4 3.0 26.7 SICTY SR
{3.20 450, 3.05 7.70 156, 2.80 2.1 1.099 1.B00 .al& 1.28 2.01 .63 0.5 2051 SILTY 3AD
43.9' 1350 400, 2.20 83, 2.8 5 1. S I TS 27.3 7006 SILTY SaKD
1410 530. 3.80 5.00 45. .68 2.9 1.187 1.700 .&7& 1.27 1.87 .78 .24 Sh.7  CLAYEY SILT
14.40 310. 3.40 4.50 27. .38 2.90 1.217 1.500 .695 1.26 1.79 .76 .43 32.8 SILIV CLAY =275 p
{670 255, 3.65 4.85 30. .39 .43 1.246 1.600 .743 1.43 2.01 .81 .27% 39.6  SILTY CLAY
{5.00 350. 3.70 S5.20 &%, .53 3.06 1.276 1.700 .732 1.42 1.9 .80 .27 52.9  SILTY CLAY
49.7" 15.30 : 0 38 ] S700 753 i T 16,6 SILTY Clay
o . VU ‘“' - u o1 b ol b ol 1.6 “' '.'l
, 15.90 1025. .30 13.00 208, 3.66 2.98 1.364 1.900 .808 1.82 2.26 .5 R A g 2
52.77 15,20 7%. 2.80 5.80 9. 2.81 1.38 1.394 1.800 .828 .89 1.07 .48 3.1 1.5 siy saup C=0 pst
END OF SOUNDING
TEST MO, SD-1 (CONTINUED) PAGE |



TR L LT T T (B3 nWe sdTd

FILE NABE: PLANT CRIST ASH POND DAM
FILE NUMBER:  CRIST7D.DAT

REEBRB OF DILATOMETER TEST NO. 7D-1

USING DATA REDUCTION PROCEDURES IN MARCHETTI (ASCE,u.-BED,MARCH 80)

K0 IN SANDS DETERMINED USING SCHHERTHANN METHOD {1983

PHI ANGLE CALCULATION BASED ON DURGUNOGLU AND H;TCHELL (ASCE, RALEIGH CBHF JUNE 731
PHI ANBLE NORMALIZED TO 2,72 BARS USING BALISH'S EXPRESSION IASCE,J-5ED,40V 74)
MODIFTED MAYNE AND KULHAMY FORMULA USED FGR GCR IN SANDS \ﬁQCE J- SEu,JJQS ez}

LOCATiON: ASH POND DAM

PERFORMED - DATE: 16 HARCH 1992
BY: GILLIAM

CALIBRATION IKFORMATION:

DELYA A = .02 BARS DELTAB = .35 BARS GABE 0 = .15 DARS 8T DEPTH= 2.00 ¥
R00 DIA.= 3,76 O FR.RED.DIA.= 5.40 CH  ROD WT.= 4.50 K&/N JELTA/PHI= .50 BLALE 7=15.00 MM
1 BAR = 1,019 KB/CH2 = 1.044 TSF = 18.51 PSI ANALYSIS USES H20 UNIT WEISHT = £.000 T/43
DEPTH 7 THRUST A B ED I KD Yo  GAMMA 3V oC . gtn ‘o o Pl ¥ 33IL TYP
(£t) M (KB}  (BAR) (BAR) (BAR) {3AR) (T/M3) {BAR)  (BAR) (BAR) (DEB} (BAR!
FHEEE EREREE RREUR HRERE  FOOEY REUEF GHEEE  BEGEES FEEREE BEURET  REUED RERES  FIEEE L3RR 3RS R348 PREIRBEERIEE
13.0" 4.0 I3, B 348 7. SRS LigECn0n L5k i3 0s .53 SnituEa e SAND 9=33°
4300 445,101 a0 RS 43, L st nns o MLant e ndpe o letlos e sl A SAND
4,60 1000. 3.81 $1.20 256, 2.40 29.51  .755 1.500 104 10,7 weser 7.7 7.7 9015 3ILIY GaND C=0 psf
.90 1925, 12,00 40.05 1009, 2.85 75.3%  .285 2.150 .i34 swees #eses Q.2 0.6 4357.0  ZILTY SAND
5.20 11000 3.95040.70 732, .40019.37 . .38 {9000 .iaS 7.A% 45,13 24 25l 287 IIUTY SO
17.9' S, 50, 2. 7.1 3. : 90, 1.8 870 b T SAND
3 A : : D R T L T T o AOTanTET
6,13 300. 1.05 4.3¢ 105. 8.09 1.63  .402 1.700 729 .24 1.04 .48 1.9 878 SAND  g=31°
6,40 285, .70 4,42 10b. 22,07 .5 432 1706 .25 o) Sl 3 L2 9.0 SAND
= .57 etz az C=0 psf
' L R 36,8 £9.8 34
21.8 o | S £ O .t ;
G ST SRy 9.2 8i.= SAND 0=36°
2.8 2.00 1.09 5.9 738.7 SAND
25.7" ) 2,52 32 C=0 psf
= . 70 5UY d L21b 74.4  LLAYEY
8.50 350, 540 5.0 38, .54 5.37  .438 1,700 .803 2.45 o400 L3 .30 8.0 SILTY CLAY _agc
8.80 325. 4,00 5.85 §4. .50 7.39  .5h7 1.700 .42¢ 3,25 7T.48 1.52 477 118.1  SILTY cLay “© Ps
9.10 333 .48 4850 3B .42 519 491 Lo L 5 72.3  SILTY CLAY
3 3.4 : 45.9 CLAY
Z i TLAY
1.9 13.3  SILTY CLAY
% i HUp C=115 psf
3 1,80 - A Y
10, 5 i 5 Jl.2 1£.4 3
20008500, 1,200 2.3 28. 6.39 .2 903 1,700 .S BT e D $i=8 L0 2 SAND
11.50 578, 124 (.98 12, 277 270 932 10000 .seR o842 3 32,5 10.5  SILTY SAMD
11.80 550, 1,30 3.80 78. 21.98 .17 .97 1.700 .A09 .22 .35 .2 334 860 SAND
12,10 1030. 3.79 10.40 229. 2.8 3.46 .991 1.900 .&33 1.78 .32 .70 33.0 I70.0  SILTY SAND
12,40 1130, 3.50 9.80 216. 3.03 3.1! 1.021 1,900 .459 1.43 2.i7 .42 34,0 32,7 SILTY S4ND "
12,70 1170,  3.85 10.10 222, 2.9 I.16 1.050 1.900 .aBh 1.53 2.23 62 3.4 330.7  SILTY Sap 9=33
13.00 1240. 3.60 9.90 218, 2.97 2.94 1.079 1.900 .712 1.42 1.99 .59 3.5 310.0 SILTY SAKD C=0 psf
13.30 1210, 3.45 9.72 215, 3.23 2.59 1.109 1.900 .739 (.26 1.7 .59 34.4 285.5 SILTY SAND
13.60 1185, 3.60 10.10 223, 3.i8 2.45 1.138 1.900 .755 (.38 1.86 .57 33.9  200.5 SILTY 5AMD
13.90 1120, 350 9.45 211, 3.17 2.42 1.168 1.800 .790 {.31 .66 .S 33.5  267.1 SILTY GAND
46,2 14,20 1070, 3.50 9.65 211, 3.22 2.327 1.197 4.800 .84 (.31 .62 .55 33.0 258.8  SILTY SAKD

END OF SOUMDING

TEST NO. 7D-1 (CONTINGED) : fAGE 1



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

Mr. Ray Halbert
Mr. Joel Miller Alabama Power Company
PGTS - 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
Consolidated-Undrained (R) triaxial test.

Laboratory soil sample #1, represents fill material from location APD-7
“rom 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) triazial 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 internal friction

was 35,3 degrees with a cohesion of 0.0 ksf. Gradation for the sample was as
follows:

Siev zZe: %X Passing:
3/4 in. 100.0
3/8 in, 98.9
#4 94.6
#8 91.0
#10 90.0
#16 88.3
#30 82.8
#30 SR L
#100 16.9
#200 10.5

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 8-255-6266.

Halbert
Alabama Power Company
Supervisor/Concrete and Soils



PLANT CRIST
APD-?

Project:
Location:

Date: B4—=14-92

GRAIN SIZE DISTRIBUTION TEST REPORT
d
o 4 44
199 § 110, O iim s 8§ 2 2 : 8
o WH i
0
89
7@
0 ce |§ |
& |f |
= 958 ; §
2 L
3e et
28
10
@ L B |
208 198 i8.8 i.@ B.1 8.81 « 881
GRAIN SIZE - mm
est|® +3¥ # GRAVEL % SAND # SILT # CLay
o| 1 9.0 S.4 84,1 18.5
LL P1 Dgs Dgo Dsg D3g Dis Dig Ce Cu
o NP NP 8.582 8.42 8.37 0.269 |8.1229 |8.8852 | 2.85 b.4
n MATERIAL DESCRIPTION uscs AASHTO
O LIGHT BROWN WELL BRADED SAND W/SILT Si-SM A-2=-4¢B.4>
Project No.: 1 ; Remarkss

BORNING-FILL MILT.
DEPTH($#t)>~16.0-18.0
TEST BY-SDM LSJ

ALABAMA POWER COMPANY A

IFigure No.1

E‘




DATE: 0U4/16/92
ALABAMA POWER COMPANY
TRIAXIAL SHEAR TEST DATA
CONSOLIDATED~-UNDRAINED (R) TEST

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

SOIL DESCRIPTION: LIGHT BROWN WELL GRADED SAND W/SILT ‘

B e e
SOIL CLASSIFICATION: SW-SM LL = NP "~ PI = ﬂP 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 {BPCF) 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



CONSOLIDATED-UNDRAINED (R) TRIAXIAL TEST DATA

"ALABAMA POWER COMPANY

ESF

P
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. DN-1.txt
"output file from SITELOG
§oundID: B05-102.DN-1

Deve10ped by: FOUNDATION ALTERNATIVES FOR SESI
Program: Piezocone Interpretation = STRENGHT ONLY

"Interpreter Name: DOM/SHS

:SUMMARY SHEET

a' for ca1cu1at1ng 0.800
"Va1ue for water Table (1n m: 0
"valid zone Classification based on: RT
"Method for calculating Su: Nkt , Su calculated for SBT 1-5 only
"value of the constant Nkt: 18.000
"Define Zone 6 for Sand Parameters? YES
"Method for Friction Angle: KULHAWY AND MAYNE (1990), phi calcualated
for SBT 6-9 only
"soil Behavior Type Zone Numbers
For Rf Zone & Bq Zone Classification
"zone #1=Sensitive fine ?rained Zone #7 =Sand with some Silt
"Zone #2=0rganic materia Zone #8 =Fine sand
"Zone #3=Clay Zone #9 =sand
"Zone #4=Silty c1a¥ Zone #10=Gravelly sand
"Zone #5=Clayey silt Zone #ll=Very stiff fine gra1ned %
"Zone #6=Si1ty sand Zone #12=Sand to clayey sand *

L * Overconsolidated and/or cemented

"NOTE: DATA PRESENTED IS BASED ON GENERALLY ACCEPTED ENGINEERING CORRELATONS.
IT IS THE RESPONSIBILTY OF THE USER TO EVALAUATE THE DATA AND METHODS USED
FOR APPLICATION TO SPECIFIC PROJECTS. AVERAGING OF DATA WILL CAUSE DISTORTION
OF DATA IN LAYERED PROFILES.

Note: --- = NOT A NUMBER - CALCULATION NOT VALID FOR SOIL BEHAVIOR TYPE)
SoundID: B05-102.DN-1
"D tot: 14.042 (ft)

"

"dep tAvg f_sAvg u_2Avg Phi Su
"(feet) ?tsf) (tsf) (psi) (deg) (psT)
0.7 89,229 0.474 0.018 40 2

1.0 103.606 0.617 0.029 40 i

2.0 45.963 0.799 0.027 40 ---

3.0 66.227 0.478 0.051 40 ——

4.0 73.275 0.483 0.044 40 -—

5.0 112.290 0.974 -0.062 40 -—-

6.0 167.107 0.778 - -0.198 40 S

7.0 138.770 1.212 -0.241 40 ———

8.0 73.686 0.368 -0.289 40 e

9.0 52.878 0.176 -0.306 40 ===

10.0 43,453 0.170 -0.312 39 -—-

11.0 33.460 0.280 -0.300 37 ——-

12.0 20.429 0.477 -0.274 i 2189.711
13.0 23.424 1.144 -0.246 --= 2516.268
13.5 52.547 0.998 -0.235 —-—— 5748.622



DN-2.txt
output file from SITELOG
§oundID: B05-102.DN-2

"Deve]oped by: FOUNDATION ALTERNATIVES FOR SESI
Program: Piezocone Interpretation - STRENGHT ONLY

:Interpreter Name: DOM/SHS

:SUMMARY SHEET

"'a' for ca]cu1at1ng 0.800

"value for water Table (1n m) : 0

"valid Zone Classification based on: Rf

"Method for calculating Su: Nkt , Su calculated for SBT 1-5 only
"value of the constant Nkt: 18.000

"Define Zone 6 for sand Parameters? YES i
"Method for Friction Angle: KULHAWY AND MAYNE (1990), Phi calcualated
for SBT 6-9 only

"soi1 Behavior Type Zone Numbers

:For Rf Zone & Bq Zone Classification

"zone #l=Sensitive fine ?rained Zone #7 =Sand with some Silt

"Zone #2=0Organic materia Zone #8 =Fine sand

"zone #3=Clay Zone #9 =Sand

"Zone #4=Silty clay Zone #10=Gravelly sand

"Zone #5-c1ayey silt Zone #ll=Very stiff fine grained *

"Zone #6=Silty sand Zone #12=Sand to clayey sand *

" * overconsolidated and/or cemented

"NOTE: DATA PRESENTED IS BASED ON GENERALLY ACCEPTED ENGINEERING CORRELATONS.
IT IS THE RESPONSIBILTY OF THE USER TO EVALAUATE THE DATA AND METHODS USED
FOR APPLICATION TO SPECIFIC PROJECTS. AVERAGING OF DATA WILL CAUSE DISTORTION

OF DATA IN LAYERED PROFILES.

Note: --- = NOT A NUMBER - CALCULATION NOT VALID FOR SOIL BEHAVIOR TYPE)
SoundID B05-102.DN-2
D tot: 13 9108 (ft)

"dept _tAvg f_sAvg u_2Avg Phi su
"(feet) tsf) (tsf) (psi) (deq) (psf)
0.7 79.624 0.355 0.036 40 e

1.0 111.867 0.633 0.031 40 ——

2.0 61.725 1.053 -0.043 40 i

3.0 20.326 0.419 -0.097 -—- 2238.996
4.0 7.463 0.215 -0.101 - 803.604
5.0 10.637 0.169 -0.096 -—- 1150.009
6.0 5.526 0.074 -0.015 -—- 576.292
7.0 3.877 0.013 0.003 -——- 386.662
8.0 24.462 0.064 0.032 37 -

9.0 21.765 0.122 0.030 36 ——=

10.0 26.079 0.197 0.053 36 i

11.0 21.429 0.257 0.084 35 —==

12.0 15.584 0.528 0.139 - 1655.436
13.0 17.656 0.537 0.177 -——- 1879.470
13.4 95.458 0.697 0.162 40 ———



DN-3.txt
"output file from SITELOG
§oundID: B05-102.DN-3

L

"Deve1oped by: FOUNDATION ALTERNATIVES FOR SESI
Program: Piezocone Interpretation - STRENGHT ONLY

:Interpreter Name: DOM/SHS

:SUMMARY SHEET

"ta' for ca1cu1at1ng 0.800

"value for water Table (1n m): 0

"valid zone Classification based on: Rf

"Method for calculating Su: Nkt , Su calculated for SBT 1-5 only
"value of the constant Nkt: 18.000

"Define Zone 6 for Sand Parameters? YES

"Method for Friction Angle: KULHAWY AND MAYNE (1990), phi cCalcualated
for SBT 6-9 only

"soil Behavior Type Zone Numbers

"For Rf zZone & Bq Zone Classification

"Zone #l=Sensitive fine ?ra1ned Zone #7 =Sand with some Silt

"Zone #2=0rganic materia Zone #8 =Fine sand

"Zone #3=Clay Zone #9 =Sand

"Zone #4=Silty c1a¥ Zone #10=Gravelly sand

"Zone #5=Clayey silt Zone #ll=Very stiff fine grained *

"ZOne #6=5i1ty sand Zone #12=Sand to clayey sand *

* overconsolidated and/or cemented

"NOTE: DATA PRESENTED IS BASED ON GENERALLY ACCEPTED ENGINEERING CORRELATONS.
IT IS THE RESPONSIBILTY OF THE USER TO EVALAUATE THE DATA AND METHODS USED
FOR APPLICATION TO SPECIFIC PROJECTS. AVERAGING OF DATA WILL CAUSE DISTORTION

OF DATA IN LAYERED PROFILES.

Note: --- = NOT A NUMBER - CALCULATION NOT VALID FOR SOIL BEHAVIOR TYPE)
SoundiD: B05-102.DN-3

D tot: 13.9764 (ft)

"depth tAvg f_sAvg u_2Avg Phi Su

" (feet) tsf) (tsf) (psi) (deg) (pst)
0.7 95.475 0.684 -0.020 40 -—-

1.0 80.464 0.853 -0.028 40 -==

2.0 22.836 0.568 -0.032 -—- 2524.338
3.0 6.990 0.245 -0.044 —— 757.019
4.0 5.186 0.113 0.001 -—- 550.452
5.0 43,480 0.191 0.031 40 —m=

6.0 136.467 0.577 -0.317 40 -—-

7.0 116.322 0.870 -0.271 40 =

8.0 99.586 0.316 -0.417 40 -—-

9.0 32.077 0.298 -0.443 37 -—-

10.0 31.974 0.116 -0.282 37 ——-

11.0 25.654 0.156 -0.049 36 e

12.0 9.271 0.242 0.472 --- 951.361
13.0 8.736 0.411 -0.459 = 885.773
13.5 75.971 0.444 -0.441 40 moe



DS-1.txt
"output file from SITELOG
§oundID: B05-102.Ds-1

"Developed by: FOUNDATION ALTERNATIVES FOR SESI
= Program: Piezocone Interpretation - STRENGHT ONLY

LL
"

:Interpreter Name: DOM/SHS

;SUMMARY SHEET

"'a' for ca1cu1ating Ok 0.800
"value for water Table (in m): 0
"valid zone Classification based on: Rf
"Method for calculating Su: Nkt , Su calculated for SBT 1-5 only
- "value of the constant Nkt: 18.000
"Define Zone 6 for Sand Parameters? YES
"Method for Friction Angle: - KULHAWY AND MAYNE (1990), Phi calcualated

for SBT 6-9 only

"Soil Behavior Type Zone_Numbers
:For Rf Zone & Bg Zone Classification

""Zone #l=Sensitive fine ?rained Zone #7 =sand with some Silt

"Zone #2=0Organic materia Zone #8 =Fine sand

"zone #3=Clay Zone #9 =Sand

"Zone #4=silty c1q¥ zone #10=Gravelly sand

"Zone #5=Clayey silt Zone #ll=very stiff fine grained *
"zone #6=Si1ty sand Zone #12=Sand to clayey sand *

: * Qverconsolidated and/or cemented

"NOTE: DATA PRESENTED IS BASED ON GENERALLY ACCEPTED ENGINEERING CORRELATONS.
IT IS THE RESPONSIBILTY OF THE USER TO EVALAUATE THE DATA AND METHODS USED
FOR APPLICATION TO SPECIFIC PROJECTS. AVERAGING OF DATA WILL CAUSE DISTORTION

OF DATA IN LAYERED PROFILES.

Note: --- = NOT A NUMBER - CALCULATION NOT VALID FOR SOIL BEHAVIOR TYPE)
SoundID: B05-102.Ds-1
D tot: 46.7848 (ft)

"depth _tAvg f_sAvg u_2Avg Phi Su

" (feet) tsf) (tsf) (psi) (deg) (psf)
0.7 116.633 0.673 0.038 40 —

1.0 134.666 0.983 0.048 40 —-——=

2.0 74.317 1.401 0.025 40 ———

3.0 60.068 0.715 -0.026 40 -——

4.0 26.528 0.584 -0.030 39 -—-

5.0 21.377 0.198 -0.038 37 —

6.0 13.863 0.083 -0.023 35 ——-

7.0 8.634 0.070 -0.022 -—= 914.194
8.0 44.570 0.147 -0.084 39 -—-

9.0 39.441 0.135 =0.150 39 -
10.0 37.590 0.169 -0.147 38 -——
11.0 16.689 0.248 -0.095 34 -—=
12.0 15.844 0.362 -0.027 - 1682.855
13.0 28.733 0.456 0.000 36 i
14.0 145.997 0.667 -0.034 40 ~—
15.0 148.807 0.875 -0.101 40 -



WO D000 0000000000000000000000000

171.849
146.894
105.014
57.566
53.698
34.171
31.583
35.108
28.510
23 375
18.840
19.019
13.076
7.162
25.648
46.702
46.595
55.040
64.296
43.485
18.425
10.155
13.595

12.747

9.868
6.619
6.667
8.303
6.726
7.198
6.994
21.698

0.757
0.841
0.576
0.333
0.277
0.428
0.248
0.261
0.143
0.148
0.151
0.763
0.845
0.419
0.260
0.315
0.237
0.256
0.273
0.325
0.268
0.152
0.078
0.115
0.104
0.104
0.102
0.175
0.118
0.202
0.134
0.159

page 2

1936.516
1269.588
606.433

886.747

835.661
468.390
467.556
643.111
461.321
507.569
478.726
2110.602



DS-2.txt
:0utput file from SITELOG

"Developed by: FOUNDATION ALTERNATIVES FOR SESI
Program: Piezocone Interpretation - STRENGHT ONLY

TInterpreter Name: DOM/SHS

TSUMMARY SHEET

"'a' for ca1cu1at1ng 0.800

"value for water Table (1n m) : 0

"valid zone Classification based on: R

"Method for calculating Su: Nkt , Su calculated for SBT 1-5 only
"value of the constant Nkt: 18.000

"Define Zone 6 for Sand Parameters? YES

"Method for Friction Angle: KULHAWY AND MAYNE (1990), pPhi calcualated
for SBT 6-9 only

"soil Behavior Type Zone Numbers

"For Rf zone & Bq Zone Classification

"Zone #l=Sensitive fine ?ra1ned zone #7 =Sand with some Silt

""Zone #2=0rganic materia Zone #8 =Fine sand

"Zone #3=Clay Zone #9 =Sand

"Zone #4=S5ilty c1a¥ Zone #10=Gravelly sand

"Zone #5=Clayey silt Zone #ll=very stiff fine grained *

:zane #6=Si1ty sand Zone #12=Sand to clayey sand *

overconsolidated and/or cemented
"NOTE: DATA PRESENTED IS BASED ON GENERALLY ACCEPTED ENGINEERING CORRELATONS.
IT IS THE RESPONSIBILTY OF THE USER TO EVALAUATE THE DATA AND METHODS USED
FOR APPLICATION TO SPECIFIC PROJECTS. AVERAGING OF DATA WILL CAUSE DISTORTION
OF DATA IN LAYERED PROFILES.

_Note: --- = NOT A NUMBER - CALCULATION NOT VALID FOR SOIL BEHAVIOR TYPE)
"depth _tAvg f_sAvg _2Avg Ph1 Su
"(Feet) %tsf) (tsf) (ps1) (deg) (pst)
0.7 105.090 0.714 0.029 40 -

1.0 137.331 1.082 0.038 40 -—

2.0 151.789 1.352 0.026 40 ---

3.0 116.090 1.101 -0.005 40 —-—-

4.0 129.881 0.690 -0.015 40 ——-

5.0 61.369 0.632 -0.043 40 S

6.0 32.060 0.323 -0.070 38 -—

7.0 4.806 0.150 -0.012 -—- 487.563
8.0 3.297 0.134 0.027 -—- 314.828
9.0 12.657 0.096 0.051 33 -—-
10.0 9.190 0.095 0.071 - 957.759
11.0 5.282 0.081 0.094 —— 516.921
12.0 7.842 0.122 0.125 b 795.207
13.0 9.079 0.137 0.169 -—-= 926.468
14.0 6.346 0.154 0.223 ——— 616.587
15.0 13.976 0.116 0.245 ——— 1457.730
16.0 54.784 0.207 0.260 39 —---
17.0 95.423 0.385 0.281 40 -——
18.0 117.052 0.634 0.292 40 -



Y=Y=Y=t=t=T=T=T=T=T=T=Y=T=T=T=T=l=Tol=Tor=r=Tororr T

03.538

=l=lelelalelolelelolslslelolc]lololelelolololololalalolo]

.569
.502
.385
.293
.212
131
.269
.347
.282
.370
.241
.322
.264
.253
.236
.242
.220
.143
.080
077
.113
.114
111
.138
.139
.218
.187
.360

Hi—‘I—'I—'I—'I—‘I—'DQOOOPDDODDOODOOOOOOD

DS-2.txt

.295
-297
.306
.316
V325
.381
.519
. 587
. 666
.662
.578
.585
-590
-594

-600
.629
.690
.794
.923
.032
.149
.405
.558
. 668
.794
.432
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1577.622

660,
651.
657.

204
610
160

1020.732

936.
858.
716.
.683
491.
.796
523,
470.
503.

532
535

144
899
910

213
916

207
110



_ DS-4.txt
"output file from SITELOG
§oundID: B05-102.Ds-4

"Deve1oped by: FOUNDATION ALTERNATIVES FOR SESI
Program: Piezocone Interpretation - STRENGHT ONLY

:Interpreter Name: DOM/SHS

:SUMMARY SHEET

"'a' for ca1cu1at1ng 0.800
“Va1ue for water Table (1n m): 0
valid zone Classification based on: R
"Method for calculating Su: Nkt , Su calculated for SBT 1-5 only
"value of the constant Nkt: 18.000
"pDefine zone 6 for Sand Parameters? YES
"Method for Friction Angle: KULHAWY AND MAYNE (1990), pPhi calcualated
for SBT 6-9 only
"Soil Behavior Type Zone Numbers
:For Rf Zone & Bg Zone Classification
"Zone #l=Sensitive fine ?rained Zone #7 =Sand with some Silt
"Zone #2=0rganic materia Zone #8 =Fine sand
"Zone #3=Clay ; Zone #9 =Sand
"Zone #4=Silty c1a¥ Zone #10—Grave11y sand
"Zone #5=Clayey silt zone #ll=very stiff fine grained *
:Zone #6=S11ty sand Zone #12=Sand to clayey sand *

2 overconsolidated and/or cemented

"NOTE: DATA PRESENTED IS BASED ON GENERALLY ACCEPTED ENGINEERING CORRELATONS.
IT IS THE RESPONSIBILTY OF THE USER TO EVALAUATE THE DATA AND METHODS USED
FOR APPLICATION TO SPECIFIC PROJECTS. AVERAGING OF DATA WILL CAUSE DISTORTION
OF DATA IN LAYERED PROFILES.

Note: --- = NOT A NUMBER - CALCULATION NOT VALID FOR SOIL BEHAVIOR TYPE)
SoundiD: BO5-102.Ds-4
“D tot: 6.95538 (ft)

"depth g_tAvg f_sAvg u_2Avg Phi su
:(Feet) (tsf) (tsf) Cps1) (deg) (psf)
0.7 116.517 0.647 0.032 40 -——-
1.0 125.252 0.778 0.033 40 ———
2.0 42.784 0.570 0.049 40 -
3.0 56.870 0.428 0.072 40 -
4.0 64.152 0.405 0.071 40 -
5.0 55.823 0.311 0.067 40 -—
6.0 79.968 0.569 0.076 40 -
6.5 113.015 0.648 0.085 40 ——-

Page 1



) DS-4A. txt
"output file from SITELOG
ﬁoundID: B05-102.DS-4A

"Developed by: FOUNDATION ALTERNATIVES FOR SESI
" Program: Plezocone Interpretation - STRENGHT ONLY

:Interpreter Name: DOM/SHS

:SUMMARY SHEET

"'a' for ca1cu1ating Qt: 0.800

"value for water Table (in m): 0

"valid Zone Classification based on: . Rf

"Method for calculating Su: Nkt , su calculated for SBT 1-5 only
"value of the constant Nkt: 18.000

"Define Zone 6 for Sand Parameters? YES

"Method for Friction Angle: KULHAWY AND MAYNE (1990), Phi calcualated

for SBT 6-9 only

"Soil Behavior Type Zone Numbers
:For Rf Zone & Bq Zone Classification

"Zone #1=Sensitive fine ?rained Zone #7 =Sand with some silt

"Zone #2=0Organic materia Zone #8 =Fine sand

"Zone #3=Clay Zone #9 =Sand

"Zone #4=silty c1a¥ Zone #10=Gravelly sand

"Zone #5=Clayey silt Zone #ll=very stiff fine grained *
""Zone #6=silty sand Zone #l2=Sand to clayey sand *

. * Overconsolidated and/or cemented

"NOTE: DATA PRESENTED IS BASED ON GENERALLY ACCEPTED ENGINEERING CORRELATONS.
IT IS THE RESPONSIBILTY OF THE USER TO EVALAUATE THE DATA AND METHODS USED
FOR APPLICATION TO SPECIFIC PROJECTS. AVERAGING OF DATA WILL CAUSE DISTORTION

OF DATA IN LAYERED PROFILES.

Note: --- = NOT A NUMBER - CALCULATION NOT VALID FOR SOIL BEHAVIOR TYPE)
SoundID: B0O5-102.Ds-4A
D tot: 47.769 (ft)

"

"depth tAvg f_sAvg u_2Avg Phi su

I (feet) ?Esf) (tsf) (psi) (deg) (psf)
0.7 136.114 0.774 0.031 40 ———

1.0 173.599 1.004 0.054 40 -

2.0 96.471 1.457 0.061 40 ———

3.0 74.098 1.206 0.038 40 -——

4.0 68.051 0.777 0.009 40 -—=

5.0 58.760 0.531 0.005 40 —-———

6.0 43.788 0.314 -0.009 40 St

7.0 62.485 0.465 -0.010 40 -

8.0 66.508 0.493 -0.010 40 ——-

9.0 46.631 0.271 -0.018 39 e

10.0 29.425 0.284 -0.050 37 -—-

11.0 23.825 0.136 -0.070 36 ==

12.0 37.267 0.169 -0.064 37 ———

13.0 35.447 0.318 -0.050 37 -——-

14.0 15.681 0.330 -0.023 ——— 1650.067
15.0 14.039 0.360 0.004 ——— 1461.077



NOOOOOOOO000O00000000000000000000

34.758

124,
144,
128.
140.
129.
162.
.852
125,

183

324
124
513
519
982
034

592

72.991
61.262
43.782
25.318
21.144
25.730

MooV A Rt S B S DWW

.361
.808
.200
.195
.448
.627
.641
.219
.013
.778
.598
.073
.294
.920
.748
. 547
.693
9.223

DS-4A.tXxt
0.033
0.026
0.006
-0.046
-0.042
-0.048
-0.034
-0.022
-0.030
-0 . 032
-0.019
-0.006
.011
.041
.125
.169
.232
.266
.295
.347
.381
-401
.425
.461
.500
.558
.647
.693
.743
.852
.903
.955
.971

[elelelelelelolelelelelololelele]olelelo]

Page 2

2156.379
2659.876

502.
.293
251
245,
267.
280.
387.
334.
.164
.622

213

305
272

246.
293.
311.

485

664

273

439
167
243
693
228
261

585
345
892

.985
349.
321.

877
477
893

2944489



NOILVINHO4NI SSANISNE TVILNIAIANOD
ZL0Z/LLI8
06 40 v¢ abed 0 A9y

leue) abieyosig ay} SsoIoy
JIISAA BY} Je 3XI 1S\ — € UONOSS

L00-S620€0d4-HO-AL Aungeis adois ax1Q puod ysy 1suo ueid



NOILYINHO4NI SS3NISNE TTVILNIAIINOD

ZL0T/LLI8
06 Jo G¢ abed 0 A9y

asuejsiq
0ot ooe ooz oot 0

|
888RBB8FB8BRE"
uojjeAs|3

i |
$ & & & 4 O + & 4 0*0
¢ ¢ 4+ & & 4 4 0o & & & =
o 6 0 6 & o o @ w.;\.Y.o — ool
® & & & & o & & L
$ & & & & & & L3
e & & & & 0 O Mq ! ® -
® & 2 €& * ¢ @ x.. L _.wﬁn_
4 & 4 & & O @ ‘o Jdpz)
e & & & & & @ \ pues
+o¢¢ooo..& ____ =
o s o 6 ¢ 0 o &1 LR isd o
Jod 0g
ysy Ald
Ga—o
Jed goe
jod 511
AepD g WS
- 0E
ysd 0oL
yad ozl
pues Al
20}
Jed 5za
(16972 + IS Wwnep jueid uo ale uoleAs|e ||y _Mumu:
a2l4-weisusbliop |poulsiy ws Aaker)
a1e15 Apeels o bE
B sl !
Qx_U _ucon_ ysy 1suD Em_ﬁ__ pues Asfed

100-G6.0€0d4-4O-NL Aigeis adojg a1 puod ysy 1suD uejd



NOILVINYO4NI SS3NISNG TTVILNIAIANOD

ZL0T/ILLI8
06 Jo 9¢ abed 0 A9y

asuesia

00v 00¢ 00z 00k 0
T I I

pues: . - o e

\J

i

-

.._p

i

.

o

=

.,;i-_

17

[ 11

S 88RBBEIR/’EE S

uoljeAs|3

® & o ¢ ¢ N
¢ & ¢ o 9 - b
P & &+ 2 B
* & & &
2 & & @ © « 9E
¢ & 2 o ¢ bsdo
108 021
* & 2 * & pues
& & + &+ B
e o o o ¢ 31
s 6 0 0 8 n_.wo__um
¢ 0 0 o @ ysy Al
« 0k
Jsd gog
jodgil
fep g Es
« 0E
Jsd ool
dozL
pues As
« 0l
Jedszg
(U697 + IS Wniep Juejd uo ale UoneAs|o ||y jod 514
80l 4-WeIsueBIoN PouIey YeritHlo
Be00 - dWses . ¥E
1IBAA - € UONDeS Hm o
aIp puod Yysy 1suD Jueld pues Askep)

100-G6£0€0d4-HO-AL Aungeis adojs exig puod ysy IsuQ jueld



NOILVIWHO4NI SSaNISNE TVILNIAIdNOD
zLozILLg
06 Jo0 /¢ abed 0 A9y

aouejsig
oow ooe 00z 0oL 0

— 01
— e

uoljeAs|3

ms Aaden

I o T

e 9

|
8 88R88B8¢%8

.9€
jsdp
jod 0z )
pues

.8l
1580
jod pg
usy A4

*
*
®
®
L]
*
L]
Y
*
*

e & & 6 v 0 0 O
6 ¢ & + o ¢ & 0 0

0L
Jsd goe
Jod gl
Ao g WS

«0E
J5d 0oL
Jod 0z 1

pues Ays

%2

(4 6972 + 1SW) wnep jueld uo sle uoleAse Iy 1d 514
a2l 4-Ws1susbIol (PO us Aaken

eels Apeels oVE

JIBjA - € UonDes 1d 00}

Jod 0z1
1P puod Ysy 1SUD ueld pues Aakel)

L00-S6L0€0dd4-HO-AL Aungess adols ax1Q puod ysy IsuD jueld



¥ o | abed

¥1L02/92/}
Y

:S3JON

v10c-L2-1/d0r

v10¢-Le-LidOor

v10c-9¢-1/org

spuod VSO 10} pajepdn b

¢l-20-60/dOr

¢l-L0-60/dOr

¢1-10-60/0rd

uonewlojuf Joy panss| | 0

ajeq/ jepiy aje( / eniu) ajeq [ [eRiu) uonduaseq "ON
Jeaosddy Jamalnay Jo3euibuo ARy
P4023) UO[SIABY
Sjuswiyoepe
L | 8 1@3Ys JaA02
Buipnjou) sebed jo # ejoL
14 uojpe|noje) Jo Apog
v | seouslejey/sinduj ubiseq
€ suondwnssy pue eLajld
¢ Abojopoyley
4 eje( piezeH oHs||iqeqold SOSN ‘g uswydeny | 2 suoIsSnjouod Jo Alewwing
L Aleliwng [eiuslod ucnoejenbl iy JUSLIYIERY C uolje|ndjen Jo asodindg
"Sabeq | (90Uspuodsalio 'sauoions ‘siaded UoeL SINojulld JoMdwog) | ebed 21do)
o sjuaWyseRyY
SJUdUOD
"J'd Jeybe|ED T uiWelusg VN
:ojeulbuO rssaquiny Bel juswdinbg Jo weysAg
Bunjeys @jenbyyes Jepun Ajenbi| 0} S|I0S UCIIEPUNG) PUE 9XIp 0} [enuejod oy} ejen|ens
:aanoslqo/esoding
ealy ebelo}g WnsdAS) pUE a)i(] puod JOIEMLLIOIS JOJ |BJUS}04 UOJJOE}anbiT JO SISA[BUY
iJoslqng/epL
[B31UyI8}089 uowiued saoey4 goo 1sHO e d
:eaty/oulidiosig (shiun ue|dpoelfold
€00-962080d4-"0-AL
idaquinpN uone[noje)
UOLENI[ED) SIIIAISE UOPINIISU0)) pus Surpsuiduy %Vﬁ‘;"?gln os

2 L1914Xx3



102/8¢/)
¥ Jo g ebed N

ay) uiu si (1. 102) Buibpalp 1saie] ayl Jaye Buulewsl yse Aue pue ‘puod au}

WoJ} PaAOLLIBI USa( SBY Use au} JO yonw ‘siouwlsyun4 jued ay; jo sy buiuiewsal
2y} Jeno Buninooo axenbyues ZSIAIN Ue Jo pooylayl Mo AIaA si aiay) 'ZSIAN

jo Buipuejsiapun Juaund INO UO paseq ‘IaASMOH ‘Juasald je ajgejieA. jou SI
pJezey ZSINN 8yl JoJ [epow juspuadsp-awi v ‘obe siesh Qpz 1noge Buiuaddey
sjueAe Jolew jse| yum ‘siesh 0og AloAs Jo JapIo 3y} uo Jndal ZSINN a4}

je sayenbypes Jolew ayj sisebbns aouapiaa jey) @jou o} Juepodwi Si 1 ‘ISASMOH

"dnpjing

alnssald alod paonpul-ayenbyuea o0} anp wnjens siyj ul 1nogo |eyualod pjnoo
ss0| yjbuass pue uonoejenbi| 0} a|qelaunA aq Aew S(10S [BINjBU BY} JO BWOS
s)sabBns sIy| "9yIp 8y} Jo OpIS pleoqul |y} Ul U0 SuoIpuod ajjealyd Bullepisuod
uaym ‘'L pue g'Q usamiaqg A1afes Jo siojoe} pajIqyXe aHIP 8y} Yjeauaq
Aj@jeIpawiw] paisjunodus S[I0s S|elnjeu Jos sy} Jo swos 'exenbyues oueusos
ZSINN AXiI-ss8| sy} Buunp ‘4yenemoH ‘piezey ayenbypes palapisuod-sosn
8y} jo usoiad g Aesu sasudwoo sN3D 8yl 'axenbypes oueuass N30

ay} Buunp 1ea1y} 8q 0} Jesdde jou seop uopoeianbi ‘puod JSlEMULIOIS BUl IV

‘sayenbypes oueusos ay) jo Jayye Buunp Aey
JOU S| puod JSJEAA WIN}8Y pUe ‘puod UOIEBIUSWIPaS $$8001d ‘Z [|I9D Ujeauaq Sjios
uofjepunoy auyj jo uoljoejenbi| sajedipul sisAjeue au; ‘ealy abeloys wnsdAo ey Iy

« Aoiwsias [eouoysiy moj Ajbumyuys,

e aney Asy] "Ajjeojwsias 1nd00 pinom sjne; asay) uo dis eyl Jesjo jou ) si

1ey) soje)s pue ‘sjnej asay) uo dis Aieulaienp Jo ouspiAS 21| S| 8ley] sajesipul
uodss SHSN oYL "siiney [ewiou uibiew-§ng Jo ese 8y} UIYIMm Pajedo) S| Jsu)
Juejd sejes|pul eseqeje pjo4 pue )ne4 Alewssiend Jo dew suljuo SOSN YL

suoisn|auos jo Alewwing

‘Bupjeys ayenbyues Buunp Jnooo o) s|10s

uonepuno} pue se)ip 8y} Jo uonoeydnbi Joj [eusiod sy} 8jen|eA? o} SI UDREND|ED
sy} jo @sodind ey 's|ios aAeu uo Buesq yues pajoeduwlod Jo apeu sayip

Aq pepunouns aie ealy abelo)s wnsdAo) sy} pue puod Jejemuwiols ay; yiog

‘puod

19)eMLLI0}S 9y} Se 0} paliajal s| pue 'ssedcoud juawiesl) Jajemaisem ay; Jo ped
se pasn Ajussaid s| puod siy | ‘pabpaip Buiaq Ajjuanno s| yse Buiulews. sy} pue
‘yse sy} Jo Ajuofew sy arowal o) pabpaup ueaq sey puod siy] "puod e 0} padins
Sem UYse ‘ssw)} )sed u| ‘pexoels pue paup si Ji a1sym Ajjioes ebeiols [[@o-inL
abelo}s e 0] paoinjs si wnsdAB ayy pue ‘jjypue) yoels Aip e u) paiojs Apusesaid

sl yse oy ‘(wnsdAB) eysem Jeqqnios pue yse Buipnou; sjelsjew pljes eanpo.d
Jue(d 8y} Je paj|elsul S|o1U0d uolNn|jod jueld wes)s paly-{eod B s Jsuo jueld

uolje|najes jo esoding

uoljEpUNO4 pPUe 8Yia [enualod uoioeenbry
€00-S6.0€Dd4-¥I-AL safced §00 1sUD jueld



Plant Crist CCB Facilities TV-CR-FPC30795-003
Liguefaction Potential: Dike and Foundation

process of being removed now. Therefore, in the unlikely event of a release of
water due to deformation of the embankments during a NMSZ seismic event,
there would be no release of ash.

In addition to the uncertainty of time dependence, our recent experience has
indicated that the USGS map data may not be especially well suited for these
sorts of very distant events (600+ km). Recent liquefaction remediation work at
another facility located approximately 250 miles north of Pensacola revealed
appreciably lower ground motions when a site-specific seismic analysis was
completed.

Given this low likelihood of a NMSZ event, the relatively conservative nature of
the USGS mapped data, and the fact that the pond will soon be cleaned of ash, it
is our opinion that neither additional study nor modifications to the pond are
warranted.

Methodology

Liquefaction potential was assessed using procedures outlined in the 2004 paper
by Idriss and Boulanger titled, “Semi-Empirical Procedures for Evaluating
Liquefaction Potential During Earthquakes”.

The SPT test data collected for was used to evaluate liquefaction potential.
Supplemental information regarding SPT correction factors was obtained from
the 2001 paper by Youd and Idriss “ Liquefaction Resistance of Soils: Summary
Report From The 1996 NCEER and 1998 NCEER/NSF Workshops on
Evaluation of Liquefaction Resistance of Soils” and ASTM D 6066-04. The
reported factor of safety is the ratio of the cyclic resistance ratio (CRR) to the
cyclic stress ratio (CSR).

The deaggregation of the published 2008 PSHA data for the site indicates the
nearly 90% of the seismic hazard for Plant Crist is derived from the Central and
Eastern US random faulting source (CEUS), and about 11% percent of the
hazard is attributed to the distant New Madrid Source Zone. Two scenarios were
evaluated for potential liquefaction, the average magnitude and acceleration from
the CEUS random source and the distant M7.8 NMSZ event.

Criteria and Assumptions

Based on the historical SPT data (1971 and 1992 borings), the subsurface
conditions at the Stormwater Pond are considered consistent with Site Class E,
Soft Soils. Based on the SPT data, the subsurface conditions at the Gypsum
Storage Area are considered consistent with Site Class D, Stiff Soils.

The deaggregation of the USGS PSHA data (2% chance of exceedance over 50
years) for the Plant Crist indicated an average earthquake of M5.8 at 100km for

Rev. 1 Page 3 of 4
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Plant Crist CCB Facilities TV-CR-FPC30795-003
Liquefaction Potential: Dike and Foundation

the CUES source and a M7.8 at 630km for the NMSZ. The corresponding site-
modified zero period accelerations (PGA) are 0.066g (CEUS) and 0.039g
(NMSZ) for the Stormwater Pond (Site Class E) and 0.042g (CEUS) and 0.025g
(NMSZ) for Gypsum Storage Area (Site Class D).

A topographic amplification factor of 1.42 was applied to the site-maodified PGA
values to determine the acceleration at the crest of the Stormwater Pond Dike.

At the Gypsum Storage Area, the borings predate the construction and the
liquefaction analysis considers the foundation soils only. Because the gypsum
and dikes are drained, they will not be subject to liquefaction. The overburden
pressure of the dikes and gypsum will increase as gypsum is stored, enhancing
the liquefaction resistance of the foundation soils.

SPT testing was generally performed at 5-foot increments throughout the
borings. The liquefaction potential was analyzed at each SPT test and the results
are summarized on the attached table. Liquefaction potential is evaluated as the
CRR divided by CSR. Values of less than 1.1 are considered at risk of
liquefaction during a design earthquake event, values between 1.1 and 1.4 are
considered to have the potential for some pore-pressure induced strength loss,
and values greater than 1.4 are considered not likely to liquefy.

Design Inputs/References

Southern Company SPT Test Borings APD-6 and APD-7 (1992)

Law Engineering SPT Test Boring B-110 (1871)

Southern Company SPT Test Borings GYP-1S, GYP-4S, GYP-5, GYP-16
USGS Probabilistic Earthquake Hazard Data Interactive Deaggregation -
(2008 data; 2% exceedance over 50 years)

B

Body of Calculation

Attached
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.

**#* Deaggregation of Seismic Hazard at One Period of Spectral Accel. *¥#
*#* Data from U.5.G.S. National Seismic Hazards Mapping Project, 2008 version #*+*
PSHA. Deaggregation. %$contributions. site: Crist_CCB_Facil long: 87.233 W., lat: 30.568 N.
Vs30(m/s)= 760.0 CEUS atten. model site gl BC(firm) or A(haxd).
NSHMP 2007-08 See USGS OFR 2008-1128. dM=0.2 below
Return period: 2475 yxs. Exceedance FGA =0.04419 g. Weight * Computed_Rate Ex 0.404E-03
#Pr[at least one eq with median motion>=PGA in 50 yrs]=0.00952
#This deaggregation corresponds to Mean Hazard w/all GMPEs
DIST (kM) MAG(MW) ALL_EPS EPSILON>2 1<EPS<2 0c<EPSc<l -1<EPS<( -2<EPS<-1 EPS<-2
13.5 4.60 1.51¢ 0.042 0.250 0.628 0.517 0.071 0.002
34.4 4.60 2.564 0.199 1.165 1.148 0.052 g.o00 0.000
61.3 4,61 0.861 0.336 0.525 0.000 0.000 0.000 0.000
B8.4 4,61 0.175 0.172 0.004 0.000 0.000 0.000 0.000
lia.6 4.61 0.112 0.112 0.000 0.000 0.000 0.000 0.000
13.€6 4,79 2.627 0.069 0,412 1.034 0.9547 0.160 0.004
~34.8 4.80 5.239 0.327 1.956 2.695 0.260 0.000 0.000
61.7 4.80 2.100 0.554 1,514 0.032 0.000 0.000 0.000
88.6 4.81 0.500 0.387 0.112 a.000 0.000 0,000 0.000
118.2 4.81 0.393 0.392 0.001 0.000 0.000 0.000 0,000
13.8 5.03 1.792 0,045 0.266 0.668 0.666 0.141 0.007
35.58 5.03 4.375 0.211 1.263 2.450 0.451 0.000 ¢.000
G62.2 5.03 2.265 0.357 l.608 0.29% 0.000 0.000 0.000
es.n 5.04 0.651 0.269 0.382 0.000 0.000 0.000 0.000
119.5 5.04 0.622 0.529 0.094 0.000 0.000 0.000 0.000
166.5 5.08 0.123 0.123 0.000 0.000 0.000 0.000 0.000
13.89 5.21 0.862 0.0186 0.085 0.239 0.239 0.069 0.004
35.89 5.21 l.852 0.076 0.452 1.035 0.289 0.000 0.000
62.6 5.21 1.148 0.128 0.720 ¢.300 0.000 0.000 0.000
88.9 5.21 0.376 0.096 0.280 0.000 0.000 0.000 0.000
120.3 5.21 0.407 0.249 0.158 0.000 0.000 0.000 0.000
168.4 5.21 0.110 0.110 0.000 0.000 0.000 0.000 0.000
13.¢ 5.39 0.978 0.023 0.138 0.346 0.346 0.117 0.007
36.3 5.39 3.059 0.110 0.655 1.6189 0.666 0.008 0.000
63.0 5.40 2.233 0.185 1.106 0.942 0.000 0.000 0.000
89.0 5.40 0.834 0.140 0.672 0.022 0.000 0.000 0.000
121.1 5.40 1.025 0.382 0.642 0.000 o0.o000 a.000 0.000
169.7 5.41 0.352 0.335 0.017 0.000 0.000 0.000 0.000
217.3 5.41 0.070 0.070 0.000 0.000 ° 0.000 0.000 0.000
14.0 5.61 0.468 0.011 0.065 0.163 0.163 0.062 0.004
36.7 5.61 1.643 0.052 0.309 0.775 0.450 0.018 0.000
63.4 5.62 1.444 0.087 0.522 0.822 0.014 0.000 0.000
89.2 5.62 0.625 0.0866 0.393 0.167 0.000 0.000 0.000
121.9 5.62 0.878 0.180 0.678 0.020 0.000 0.000 0.000
170.7 5.862 0.379 0.282 0.116 0.000 0.000 0.000 0.000
219.7 5.62 0.112 0.112 0.000 0.000 0.000 0.000 0.000
i4.0 5.80 0.407 0.009 0.056 0.141 0.141 0.056 0.005
36.9 5.80 1.52¢6 0.045 0.266 D.868 0.514 0.033 ¢.000
63.7 5.80 1.502 0.075 0.450 0.908 0.071 0.000 0.000
89.3 5.81 0.714 0.057 0.338 0.319 0.000 0.000 0.000
122.86 5.81 1.108 0.158 0.802 0.150 0.000 a.000 0.000
171.4 5.81 0.561 0.255 0.306 0.000 0.000 0.000 0.000
220.6 5.82 0.198 0.194 0.004 0.000 0.000 0.000 0.000
269.4 5.82 0.058 0.058 0.000 ¢.000 D.000 0.000 0.000
13.7 65.01 0.286 0.007 0.039 0.098 0.098 0.039 0.005
36.4 6.01 1.1a3 0.020 0.177 0.445 0.406 0.045 0.000
61.6 6.00 0.927 0.036 0.215 D.534 0.142 0,000 0.000
85,7 6.0%1 0.813 0,045 0.267 0.458 0,004 0.000 0.000
123.7 6.01 1.058 0.096 0.576 0.383 0.000 0.000 0.000
172.6 6.01 0.829 0.157 0.468 0,005 0.000 0.000 0.000
221.4 6.01 0.280 0.206 0.074 0.000 0.000 0.000 0.000
271.1 65.02 0.107 0.107 0.000 0.000 0.000 0.000 0.000
13.3 6.21 0.275 0.006 0.038 0.094 0.094 0.037 0.005
36.5 6.2L 1.070 0.027 0.1564 0.412 0.400 0.066 0.000
60.6 6.21 0.817 0.028 0.165 0.415 0.209 0.000 0.000
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379.17
624,2
628.2
721.4
126.1
176.2
224.4
274.0
380.5
N 627.4
¥ 627.0

7.39
7.45
7.42
7.39
7.59
7.58
7.59
7.59
7.59
7.70
8.00

0.693
0.826
1.042
0.822
0.050
0.068
0.077
0.061
0.125
5.490
4.181

T V- cR- FPL0©795-003

0.175
0.457
0.829
0.822
0.001
0.002
0.003
0.003
0.019
2.354
1.331

0.454
0.369
0.213
0.000
0.o08
0.012
0.018
0.019
0.077
3,135
2.230

0.065
0.000
0.000
0.000
0.020
0.031
0.044
0.039
0.029
0.000
0.619

0.000
0.000
0.000
0.000
0.020
0.022
0.012
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000

Summary statistics for above PSHA PGA deaggregation, R=distance, e=epsilon:
Contribution from this GMPE(Y):

Mean src-site R=

164.0 km; M= 6.03; epal=
Modal src-site R= 627.4 km; M= 7.70; eps0=

100.0
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-0.01. Mean calculated for all scurces.

1.51 from peak (R,M) bin

MODE R*= 626.59km; M*= 7.70; EPS.INTERVAL: 1 to 2 migma $% CONTRIB.=

3.135

Principal sources (faults, subduction, random seismicity baving > 3% contribution)

Source Category:
New:Madrid i§Z .ne. clustering .
™) cEUS gridded : . . -
Individual fault ha

Fault ID

New Madrid FZ, central

PSHA Deaggregation. ¥contributions. site: Crist_CCB_Facil long:
Ve30{m/g)= 760.0 CEUS atten. model site cl BC(firm) or Alhaxd).

zard details it

¥ contx.

R (km}

M

+10.99 - 62704 (TR L0142 ¢

% contr.
7.61

3§z;§u“h1gﬂﬁs;-n5-30
itas contribution to mean hazard > 2%:
Red (km)
628.6

#wawkuisarEnd of deaggregation corresponding to Mean Hazard w/all GMPEs

NSHMP 2007-08 See USGS OFR 2008-1128. dM=0.2 below
Return period: 2475 yrs. Exceedance PGA =0.04419 g. Weight * Computed_Rate_Ex 0.938E-04

#Pr(at least one eq with median motion>=PGA in 50 yrs]=0.01155

#This deaggregation corresponds to Toro et al. 1897
DIST(KM) MAG(MW) ALL_EPS EPSILON>2 1<EPS<2 0<EPS<l

13.7
35.0
61.9
88.2
115.6
13.8
35.3
62.2
88.3
116.9
13.89
35.9
62.7
88.5
118.4
166.7
13.9
36.3
63.0
88.7
1158.2
168.9
14.0
36.6
63.4
88.8
118.9
170.2
217.5
14.0

4,60
4.60
4_61
4.61
4,61
4.79
4.80
4,80
4.81
4.81
5.03
5.03
5.03
5.04
5.04

5.08
5.21
5.21

5.21

5.21
5.21

5.21

5.39

5.38

5.38

5.40
5.40

5.40
5.40
5.61

0.412
0.891
0.411
0.087
0.048
0.680
1,630
0.843
0.1389
0.122
0.463
1.321
0.855
0.241
0.182
0.035
0.169
0.545
0.412
0.132
0.113
0.030
0.248
0.879
0.761
0.273
0.264
0.085%
0.020
0.118

0.042
0.199
0.298
0.087
0.046
0.069
0.328
0.515
0.198
0.122
0.045
0.211
0.357
0.212
0.182
0.035
0.016
0.076
0.128
0.083
0.111
0.030
0.023
0.110
0.185
0.140
0.238
0.088
0.020
0.011

0.250
0.679
0.112
0.000
0.000
0.412
1.256
0.328
0,001
0.000
0.266
1.022
0.458
0.028
0.000
0.000
0.085
0.413
0.284
0.039
0.002
0.000
0.138
0.636
0.576
0.134
0.026
0.000
0.000
0.065

0.120
0.013
0.000
0.000
0.000
0.209
0.047
0.000
0.000
0.000
0.153
0.087
0.000
0.000
0.000
0.000
0.058
0.057
0.000
0.000
0.000
g.o000
0.087
0.133
0.000
0.000
0.000
0.000
0.000
0,042

7.78

“ef.21p

epailond (mean valuea).

M  epsilon0 Site-to-src azimuth(d)
-30.6

1.43

*ﬁ*t****i#

87.233 W., lat: 30.568 M.

~1<EPS<( -2<EPS<-1 EPS8<-2

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
a.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
©.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
04.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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not a controlled copy. Check online for the most recent version.
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Site Specific Occurrence Annexes & Information

Ammonia Leak
Ammonia Release Contacts
Ash Pond / Gypsum Dike Failure
Bomb Threats, Chemical /Biological Mail Threats
Bomb Threat Phone Questionnaire
Carbon Dioxide Discharge
Catastrophe
Dike Failure
Emergency Medical Treatment
AED Locations
Injury Guidelines
Emergency Care Report

Emergency Notification Contact Numbers
Internal Notifications

External and Outside Agencies - Notification
Specific Duties During Emergency
Emergency Response Team
Team Leaders
Team Members
Environmental Emergency
Reporting, Notification & Timeline
Spill Response Contractors
Evacuation & Safe Refuge Areas
Fire Incidents and/or Explosions

Fire Incident Report
Incident Commander - Checklist

Hazardous Material Releases

Accidental Release Reporting, Notification & Timeline

Emergency Action Checklist
Incident Commander — Checklist

Media Requests

MSDS / SDS - Look up

Oil Spills

Pandemic Threats

Security Alerts
Threat Alert Levels

Special Assignments
Essential Personnel (page 8)
Operations Team Leader Departmental Check List
Incident Commander Checklist

Vehicle Accidents
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o Weather Events

Hurricanes
Departmental Hurricane Checklists — prior June 1
Departmental Hurricane Checklists — 72 hr
Post Storm Evaluation Form

Severe Rain, Wind Events, and Flooding
Operations Severe Weather Checklist
Lab Severe Weather Checklist
Combine Cycle Severe Weather Checklist

Fuel Department Severe Weather Checklist
Tornadoes

Post Storm Evaluation Form

o Workplace Violence
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PURPOSE:

In an effort to provide direction during an emergency, it is necessary to establish a written plan
that gives specific actions that can lead to successful outcomes thereby reducing the potential for
loss of life or property. The Emergency Action Plan is designed to cope with a wide variety of
emergencies that may threaten personnel, property, production, and/or the environment. This
plan is to be used as a quick reference for employees, contractors, and guests in the event of an
actual emergency.

When events occur caused by fire, explosion, chemical releases, natural disasters, threats, etc.,
there are resulting problems that can be anticipated through sound logic. The use of common
terminology, component organization, communications, pre-determined incident planning, and
resource management are all components of an effective Emergency Action Plan.

The purpose of this plan is to:
e Identify the procedures for reporting a fire or emergency
Train employees and visitors on emergency notifications and proper evacuation
Establish responsibility for critical operations during emergencies
Establish accountability
Determine proper response, rescue and care to the sick and injured
Establish responsibility to minimize loss and harm to personnel and property, and
Accurately report to those in authority.

Emergency Action Plans are located in the following areas: Control Rooms, Compliance, and
Security offices.

Site specific attachments should be reviewed annually by Compliance personnel and updated as
necessary. Contact your site’s Compliance Department for further information or explanation of
duties under this plan.

REPORTING EMERGENCIES

It is the responsibility of all facility personnel to recognize and report emergency situations.
Telephone stations and SoLinc phones are provided within buildings.

Anyone discovering a dangerous situation should report it by calling the in-house

Emergency Number

The operator receiving the call will immediately notify the Operations Shift Team Leader. The
Operations Shift Team Leader will, upon receiving the report, immediately investigate and
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decide upon the appropriate actions. If an emergency evacuation/response is required, the
Operations Shift Team Leader will direct an appropriate alarm to be sounded for at least 30
seconds and provide general instructions as to the alarm over the public address system. The
Operations Shift Team Leader may activate the emergency response team and/or call for outside
agencies as well. Decisions will be made for possible outside assistance, ie: 9-1-1.

DEFINITIONS:

Emergency — A sudden, generally unexpected occurrence or set of circumstances demanding an
immediate planned action.

Incident Command Post — A physical location where decision making related to the emergency
will occur. The Incident Commander is located here.

Incident Commander — The person responsible for all decisions relating to the management of
the emergency. The Incident Commander is typically the designated Operations Shift Team
Leader. (Incident Commander Responsibilities)

Emergency Response Team — A group of designated trained individuals in response to specific
type of emergencies. (Matrix and listing of members)

NOTIFICATION & ACCOUNTABILITY:

Southern Company facilities are equipped with distinct audible emergency Alarm Tones. When
an alarm is activated and it is safe to do so, all personnel should move to the closest rally point as
determined by the specific alarm. Care must be taken to keep the exit discharge doors clear to
avoid hampering emergency operations. Employees must make contact with their Team
Leader/Roll Call Officer for accountability and await further instructions.

If the emergency requires further evacuation, personnel will be notified to report to one of the
Safe Refuge Areas as directed by the Incident Commander and await further instructions.

The public address (PA) system and SoLinc will be the primary means of communication for the
Incident Commander to communicate with designated site personnel during an emergency. No
other employees should utilize the SoLinc unless the Incident Commander is communicating
with them directly during the emergency.

Each facility is responsible for contacting their respective Safety & Health Departments as soon
as is safely possible. Additional assistance is also available by activating Corporate IRT.

When all employees have been accounted for and the emergency is over, the Incident
Commander will direct the “all clear” alarm tone to be activated, followed by verbal directions
over the PA system and SoLinc. Once the “all clear” has been announced, all personnel can
resume their normal work duties.
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ERT MEMBER NOTIFICATION

Emergency Response Team (ERT) members are trained to respond to various emergency
medical situations, hazardous materials events, and specialized technical confined space rescues.
Members are equipped with SOLinc radios for emergency notification and communication
purposes.

When alerted, the ERT members on site will verbally acknowledge they have received the
communication. The Emergency Response Team members are under the control of the
Emergency Response Team Leader and will report to him/her during a state of emergency. Once
the ERT is assembled, the Emergency Response Team Leader will report to the Incident
Commander that ERT is ready for further instruction/assignments.

EVACUATION ROUTES/RALLY POINTS:

During a declared emergency, all employees and visitors, not assigned to the emergency, shall
report to the nearest Rally Point and await further instruction. Head counts will be performed by
the Team Leaders at the rally points.

If a site evacuation is ordered, the evacuation route/s and Off-site Assembly Point will be
communicated and appropriate alarms sounded.

Current evacuation routes are shown in the Plant Site Plan. Head counts will be performed by
the Team Leaders at Safe Refuge Area/s, and the information will be relayed to the Incident
Commander on the scene.

Special care may be needed to assist injured or handicapped persons in evacuation.

TRAINING:
Emergency Action Plan training will be conducted when one of the following conditions occur:

When the plan is revised
When the employee’s responsibilities or designated actions under the plan change

e A new or transferred employee begins working at the site (covered in new employee or
transfer orientation)

e Annually to all personnel during Compliance Training

Other employees and non-escorted visitors to the site shall be informed of the emergency alarm

system, reporting procedures, evacuation procedures, and rally points by site Security or through
the Contractor Orientation Program.
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DRILLS:

An emergency action drill, including evacuation procedures, will be organized by the Safety
Specialist at least annually for each shift, and documented to determine the effectiveness of the
Emergency Action Plan and accountability methods.

EMERGENCY INCIDENTS:

The following list of emergency incidents has been identified as most likely to have cause for

implementation and will be discussed in detail further in the plan:
e Bomb Threats

Pandemic Threats

Fire and/or Explosion

Floods

Hazardous Material Releases

Hurricanes

Tornadoes

Catastrophe

Workplace Violence

Medical Treatment (Extreme/Severe)

Rescue

The above incidents are not all-inclusive and could involve more than one event at a given time.
If additional incidents need to be included in this document, contact your site Compliance
personnel.

Catastrophic Events:

During major catastrophic events, each operating company has plans in place to handle events
with company-wide implications. Geographically defined, statewide Incident Response Teams
may be activated as well as the Southern Company Incident Response Team. This is
documented in the Business Assurance Model and includes charts for each operating company as
well as a crisis management team for various sites.
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Site Specific Plans Follow
Plant Crist Safety & Health Programs (Policies and Guidelines)

Process Safety Management
2012 Emergency Response Guidebook
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Energy to Serve Your World*

Date: January 27, 2014
To: Mike Markey, Gulf Power

From:  Ben Gallagher, PE
Jim Pegues, PE

Subject: 2 PMP Analysis for Former Ash Pond and Gypsum Storage Area

We reviewed the hydrology of the Ash Pond and Gypsum Storage Area with
respect to %2 PMP rainfall. Probable Maximum Precipitation (PMP) values are
generalized estimates of theoretical maximum precipitation values for specific
locations and durations. These values were published by the National Weather
Service for use in hydrological evaluation.

At the Gypsum Storage Area (GSA), we found the active cell (Cell 2), process
sedimentation pond, and return water pond each have adequate freeboard during a
Y2 PMP event. In the case of the return water pond, extreme conditions could result
in freeboards less than 1 foot. However, this pond is lined with HDPE and the top
of the dike is covered by gravel. Based on the small area of the pond and the
protection provided by liner and gravel road, the freeboard is considered adequate,
especially considering the overall capacity of the armored embankment spillway.

A summary of the results of our GSA review is present in the following table:

Area Minimum Notes
Freeboard
Cell 2 — GSA P51
Process Sed. Pond — GSA 09ft Pond is lined and dike is gravel topped,
and has emergency spillway
Return Water Pond - GSA 0.5 ft Pond is lined and dike is gravel topped,
and has emergency spillway.

We reviewed the previous hydrologic calculation for the former ash pond. In that
calculation, the minimum freeboard was found to be 2.4 feet for the 100-year, 24-
hour storm (14 inches total rainfall). Assuming no additional discharge, 1/2 PMP
storm (23.6 inches total) will result in a 14-inch increase in water to a freeboard 1.3
feet, based on total drainage area to pond area ratio of 1.4 (that is, 1.4 times 9.6
inches, the difference between 23.6 inches and 14 inches.) A freeboard of 1.4 feet
is adequate for this relatively small pond size.



Plont Crist Gypsum Storage Area Hydrologic and Hydraulic Analysis
Cell 2 Worst Case Rational Method Runoff
By: BIG 21-Jan-14

The gypsum storage facility ists of a d, operating storage cell (Cell 2) and 1wo pands, Cell 1 is planned, if needed in the fulune, but has not been construcied. Cell 2
is drained by a concree drop inlet decant structure connected 1o a 30° dia. HDPE pipe and a concrete box culvert and chwte spillway. As Cell 2 is filled with gypsum, storage
capacity is decrensed and contributory area to the decant structure is reduced, The worst casc stormwater condition is when Cell 2 is nearing completion, and there is negligibl
storage volume in the cell, In this case, all stonm water flows overland 1o ditches and is discharged through the spillway. Use rational method 1o d ine peak runoff and
compare with spillway discharge curve to determing minimum freeboard at peak storm flow. Cell 2 phase [l drawing E4C39039. Spillvay drawing EAC39053.

Cell 2 Phase 11 Full - Timwe of C. ation Esti
Sheetflow Rills | Perimeter ditch =
ntensity]  22.0 infhr Cell 2 Spillway Discharge Curve
Length 210 175 500 ft Spillway is a 7'x5' concrete box culvert
Roug_ﬁness 01 0018 Conirol is as broadcrested weir
Slope|  0.03 0333331333 0.004 Roughness 0.2
Batiom| 12 ft Slope 0.003
Side Sl LS
h 2.34 it Min,
Arca 3635 Elevation Depth  [Discharge] Precboard
Perimeter — 2044 ft - ft cfs 1t
Hydraulic Radius 1.78 115,73 0
Velocity| 7.67 fps 115.93 02 15~
Flow 278 cfs 116.13 04 30
Overland Travel Time 438 min 33 .6 T
Shallow Channel Travel Time 3l min 6.53 D8 60
Muin Ditch Travel Time| 33 min 6.73 1 75
Total Time of Ci i 1.2 min 6.93 1.2 90
117.13 1.4 106
g Cell 2 Rainfall [ ity 117.33 L6 2]
60-minute, 1-sq mile PMP (HMR 52 Fig 24)] 19.4 in 117.53 1.8 36
5 minute to 60 minute ratio (HMR 52 Fig 36) 0319 117.73 2 5
15 minute to 60 minuie ratio (HMR 52 Fig 37) 0.49 17.9; 2.2 [
Interpolated ratio for time of concentration:| 11.2 min 043 18.1 2.4
PMP (inches) for time of concentration: 11.2 min 8.2 in 18.3 2.0 196
PMP Intensity 44 Infr 118.53 2.8 211
1/2 PMP Intensity 22.1 inflw 118.73 3 226
118.93 2 241
Rational Method Peak Runofl - Cell 2 Phase I Full 119. 34 256
™ 119. 36 21
Runoff Coefficent| 0.9|{relatively impervious) 119.53 18 286 25
Rainfall Intensity 119.73 4 301
Area) 119,93 4.2 7
Peak Runoff at Cell 2 Spillway 120,13 4.4 32
120.33 4.6 347
120,53 4.8 362
120,73 5 377

[CeiTZ Spillway can disck The peak Now from 172 PMP event wilh a nuni, frechonrd of 2.5 feet.
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Calculation Number;
Plant Crist Gypsum Pracess Sedimentation Pond
Storage Routing Analysis
date: 1-24-2014 by: BIG
The gypsum storage facility consists of a ted ing storage cell (Cell 2) and two ponds. Cell 1 is planned, if needed in the future, but has not

been constructed. The process sedimentation pond and mnm water pond manage all stormwater runoff for the gypsum storage area. The combined ponds
are sized to zero discharge back to back [00-year, 24-hour storm flows from entire facility, including potential future Cell 1

Process Pond:
Receives runoff from Gypsum Storage Area Cell 2 via box culvert and concrete chute spillway
Primary discharge is concrete drop inlet with 36" HDPE to Return Water Pond
Waler level in process pond is normally controlled by pumping from return water pond
For events in excess of design, overtopping control provided by gravel covered broad crest spillway

Process Pond Storage Curve Pro;es * !Nnﬁzvgpr;:&p;;gcio:elwl
(from as-built data) m;ﬁ:ﬁf’ﬁ;“g fl’;;““;‘““’
Incremental Total -
Notes H‘:v“;;rm Volume Volume S Head: | | Pscheig
1000 cf 1000 cf Feet Feet cfs
Top of Dike 119 206 4305 0 2 177
t1B 205 4009 0.1 1.9 161
Spillway 117 202 3894 0.2 1.8 145
116 197 3692 0.3 1.7 13!
15 192 3495 0.4 1.6 117
114 187 3304 0.5 1.5 104
113 182 317 0.6 L4 92
12 177 2935 0.7 1.3 80
i 172 2758 0.8 1.2 69
110 167 2586 0.9 L1 59
109 162 2419 1 | 50
108 158 2257 LI 09 41
107 153 2099 [ R 0.8 33
106 149 1946 1.3 0.7 £ ]
105 144 1797 1.4 0.6 19
104 140 1653 1.5 0.5 14
103 135 1513 1.6 0.4 94
102 131 1378 1.7 03 5.4
101 127 1247 1.8 0.2 23
100 122 1121 1.9 0.1 0.2
99 118 998
98 114 880
97 110 766 HMR 52 Daia, 1-5q mile, 1/2 PMP
96 106 656 Duration Rainfall Intensity Notes
95 102 549 min in infhr
94 98 447 5 3. 34
9 24 349 1.2 4.1 22.]1  |by interpolation
92 ot 255 15 48 19.0
91 a7 164 30 7.1 14.2
90 55 L 45 8.4 112 |by interpolation
80 22 2 60 9.7 9.7
Bottom of Pond 88 1] 0 120 11.0 5.5  |by interpolation
240 13.6 34 by interpolation
360 16.2 2.7  |HMRSI, 10-sq mile




Calculation Number:
Plant Crist Gypsum Precess Sedimentation Pond

Storage Routing Analysis
date: 1-24-2014 by: BIG

Cell 2 Worst Case Peak Flow is 278 cfs based on Rational Method Analysis of 1/2 PMP rain with time of concentration of 11.2 min for peak of storm.
Use madfied rational triangle hydrograph and storage routing to evalvate process pond spillway flow during peak. Spillway design from drawing
EAC39049.

Assumpiions:
Drop inlet is plugged (no flow to Retwrn Water Pond)
Peak occurs when pond is holding water from in back to back 100-year, 24-hour events
Beginning water elevation is at the spillway (El 117), 2 feet below low point of dike (E1 119).

Inflow Pond Outflow
I 1], | Additional " Incremental
1 caz Pond Rainfall| S04 Efmn Rechnend | bt nsﬂlc':;?ge o
Discharge Volume Dischaged
minules cf cf cf ft ft cfs cf
0 0 1] 116.0 3.0 0 0 0
2 2979 6000 8979 117.0 2.0 0.0 0 0
4 8936 6000 23914 171 19 0.1 0
6 14893 6000 44669 117.2 1.8 0.2 23 138
8 20850 6000 T1057 117.3 1.7 03 54 462
10 26807 6000 102700 117.5 1.5 0.5 14 1164
11.2 18944 3600 124056 117.6 14 0.6 19 1188
13 28579 5400 155227 117.8 1.2 08 33 2808
15 27086 6000 183873 178 1.1 0.9 41 4440
17 20297 6000 204710 118.0 1.0 1.0 50 5460
19 13115 6000 217285 118.1 0.9 LI 59 6540
21 7128 6000 223333 118.1 0.9 1.1 59 7080
23 347 6000 225400 118.1 0.9 11 59 7080 -miin, freeboard
25 1070 6000 225391 118.1 0.9 1.1 59 7080
27 257 6000 224567 118.1 0.9 1.1 59 7080
29 36 6000 223523 118.1 0.9 1.1 59 7080
209 1 2700 223038 118.1 0.9 1.1 59 3186
30 0 300 222984 118.1 0.9 Ll 59 354
40 0 0 190284 117.9 1.1 09 50 32700
50 0 0 162984 117.8 1.2 0.8 41 27300
60 0 0 143184 117.7 13 0.7 a5 19800
70 o 0 129984 117.6 1.4 0.6 19 13200
80 o o 118584 1176 1.4 0.6 19 11400
%20 ] ] 108684 117.5 1.5 0.5 14 9900
180 0 0 56304 117.3 1.7 03 54 52380
360 0 0 14724 117.1 1.9 0.1 23 41580
540 0 0 2304 117.0 20 0.0 0 12420




Calculation Mumber:
Plant Crist Gypsum Return Water Pond

Inflow and Quiflow Capacity Comparison
date: 1-24-2014 by: BIG
The gypsum storage facility consists of a consiructed, operating storage cell (Cell 2) and two ponds. Cell | is planned, if needed in the future, but has not

been consiructed, The process sedimentation pond and return water pond manage all stormwater runoff for the gypsum ge aren. The combined ponds
are sized to zero discharge back to back 100-year, 24-hour storm flows from entire facility, including potential future Cell 1

Return Pond:
Recigves runoff from the process sedimentation pond and dewatering area via 30"/42" HDPE pipe system
Primary drainage from pond is recyele to plant via pumps
For events in excess of design, pping control provided by gravel covered broad crest spillway

Flow of stormwater into return water pond is limited by hydraulic capacity of HDPE pipe system from the process sediment pond and dewatering area.
Worst case condition is process sediment pond flooded to 1.4 foot of freeboard (see process sedimentalion pond analysis), return water pond is already
fooded to spillway due to previous storms, and the gate valve between ponds is open. The gare valve benveen ponds is narmally closed before the return
pand reaches spillway elevation fo maximize storage capacity. Closing the valve would significant reduce needed spillway capacity in the return pond,
making this analysis conservarive. Compare discharge curve for HDPE pipe system with broad-crested spillway discharge curve to determine minimum
freeboard. Pracess sediment pond discharge pipe from drawings E4C39050 through E4C39054. Spillway design from drawing E4C39049. Storage
capacity of return water pond is ignared. Normal capacity of recycle pumps is neglighle (5 cfs) and is ignored.

Process Sedi Pond and D ing Area Return Pond Overtopping Conirol
Discharge Curve Broaderested Spillway Curve
(Darcy-Weisbach pipe flow with minor losses for (SCS5 TRA9 spillway from Haan, Barfield,
Junction boxes by FHWA approximate method) Hayes 1994)
Fipe
P“::::E'T:T Re";‘['e:'f‘“” ‘(';‘;'ﬁ': Discharge . Frechonrd | Head | Discharge
HDPE)
fps cfs Feet Feet cfs
118.1 o8 9.9 96 V] 2 177
118.1 107.9 10.0 9 0.1 1.9 161
118.1 107.8 10.0 96 02 1.8 145
118.1 107.7 10.1 97 0.3 1.7 131
118.1 107.6 10.1 97 04 1.6 117
118.1 107.5 10.2 98 | - 0.5 L5 104
118.1 107.4 10.2 98 i i i 0.6 14 92
118.1 107.3 10.2 99 0.7 1.3 80
118.1 107.2 10.3 99 0.8 1.2 69
118.1 107.1 10.3 929 09 L1 59
1181 107 10.4 100 1 1 50
118.1 106.9 10.4 100 1.1 0.9 41
118.1 106.8 10.5 101 1.2 0.8 13
118.1 106.7 10.5 101 1.3 0.7 25
118.1 106.6 10.5 101 1.4 0.6 19
118.1 106.5 10.6 102 15 0.5 14
118.1 106.4 10.6 102 1.6 04 9.4
118.1 106.3 10.7 103 1.7 0.3 54
118.1 106.2 10.7 103 1.8 02 23
118.1 106.1 10,7 103 19, 0.1 0.2
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Design Calculations Southern Company Services, Inc.

Project Calculation Number
Plant Crist — Gypsum Storage Facility TV-CR-FPC104829-001
Subject/Title N
Slope Stability Analysis of Gypsum Facility —Sedimentation/Return 2 of 7
Water Pond(s)

Purpose/Scope:

While operating as a fossil-fuel power station, Gulf Power Company’s Plant Crist utilizes a flue
gas desulfurization system (FGD scrubber) on Units 4 through 7 to remove sulfur dioxide (SO,)
from the exhaust flue gases. Through this process, gypsum is produced as a by-product and sluiced
to an on-site storage facility for dewatering and long term storage. The Gypsum Storage Facility’s
clear water ponds were constructed with a compacted soil perimeter berm and a composite liner
system, including a full underdrain system. This calculation is intended to calculate the stability of
the perimeter berms of the clear water ponds.

Criteria:

The slope stability analyses were based on the most recent design and as-built drawings available
at the time of this calculation. Soil and gypsum properties were obtained from the June 2007 Plant
Crist Gypsum Storage Area Hydrogeological and Geotechnical Investigation Report by the Earth
Science and Environmental Engineering (ES&EE) group of Southern Company Generation.

The following scenarios were evaluated for the maximum dike sections at the spillways. The
locations of the stability sections are sketched on Figure 1

1. Steady State — Surcharge water elevation based ¥2 PMP.
2. Seismic Loading - Surcharge water elevation (%2 PMP) plus pseudostatic horizontal seismic
acceleration based on the USGS 2% probability of exceedance in 50 years hazard map.

Assumptions:

The slope stability model was run using the following assumptions:

e Pond water was treated as a surcharge load on the HDPE liner.

e Rapid drawdown not considered due to the interior HDPE liner preventing saturation of the
underlying dike soil.
Groundwater was assumed to be immediately below the liner.
The properties of unit weight, phi angle, and cohesion of the soil and gypsum were taken from
Table 4-7 of the geotechnical report.

Material properties are as follows:

Soil Type Unit Weight, pcf | Cohesion, psf Phi Angle, deg
In-place Silty Sand 110 100 30
Compacted Embankment 110 100 32




Deslign Calculations Southern Company Services, Inc.

Project Calcuiation Number

Plant Crist — Gypsum Storage Facility TV-CR-FPC104829-001
Sublect/Title Shest

Slope Stability Analysis of Gypsum Facility —Sedimentation/Return 30f 7

Water Pond(s)

Equation Sources/Derivation Methods:
The calculation was performed using the following method and software:

GeoStudio 2012, Version 8.12.2.7663, Copyright 1991-2013 GEO-SLOPE International Ltd.,
Calgary, Alberta, Canada, using the Morgenstern-Price method.

Summary of Conclusions:

The results of the analyses are summarized below. Output graphics are located in the body of the
calculations. The analyses indicate that the exterior pond dikes have adequate factors of safety for
all analyzed cases.

Calculated Referen
Condision Factor of Safety Factoreof S:;‘ety
Sedimentation Pond - Steady State 2.07 15"
Sedimentation Pond - Seismic 1.85 1.1
Return Water Pond - Steady State 3.03 15
Return Water Pond - Seismic 2.67 141

"' US Army Corps of Engineers criteria for new earthen embankments (EM 1110-2-1902)

References:

Southern Company Services, Inc., 2007, Plant Crist Gypsum Storage Area, Hydrogeological and
Geotechnical Investigation Report, Birmingham, AL

Design and Operation Plan (D&O) Drawings E4C39037, E4C39039, and E4C39048

Calculation:
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