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Structural Integrity Review for CCR Closure Plan

PREFACE

5Q! LIDYARNISSNAY I 5A0AaA2Yy 27F DNBsdntparedtliOKy 2f 2 3
report at the request othe Mobile Bay National Estuary Progrémmpresent thestructural

integrity review for the Coal Combustidresiduals (CCR) Closure Plan developed by Alabama

Power Company for the Plant Barry Steam Plant near Bucks, Mobile County, Alabama.

review services consisted of the tasks described in our proposal datedary 72020, which

was authorized bMBNERon January 21, 2020

5Q! LIt 2y Al LISNF 200R SIBsura Blaith tNeSegpieSsed pargosenK S
evaluating relevant aspects of the engineering, design,erchitting to identify potential

areas of conceror gaps in information that may bienportant to decision makingyith respect

to structuralintegrity andperformance. Public information on the facility has been reviewed

and supplemented with engineering documents provided by Alabama Power Company to aid in
understanding and assessingethlosure design and anticipated performance. Many of these
engineering documents are not public, such that the results of specific engineering analyses are
not contained in this report.
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EXECUTIVE SUMMARY

ThePlant Barry Coal Ash Pond owned by AlabanveeP@€ompany (APC) consists of a-8@re
impoundment of Coal Combustion Residuals (CCR) located in Mobile County, on the Mobile
Rivernear Bucks APC is planning closure of the Ash Pond, which will include removal of CCR
materials in perimetetocationsand maintaining the CCR materials in the central portion of the

site. Concerns have been raised regardingatesence and safety of the Plant Barry Ash Pond

adjacent the Mobile River. The Mobile Bay National Estuary Program (MBNEP) contracted for
5QI203dy Al 9y IAAYSSNAY3I 5AFA&aA2Yy 2F DNRBdzyR ¢ SOKy
of the APC closure plan for the Plant Barry Ash Pond relative to structural integrity. This

SESOdzi A @S &dzYYI NB LINBaSyida 5Q! LIRft2yAl Qa FAYR

TheAmended Closure Plan for Ash P¢ddly 2019)vas submitted to the Alabama Department

of Environmental Management (ADEM) and presents the phased sequencing and procedures to
meet the closure performance standards when leaving the CCR in place. The dméde
includes: dewatering of the pond to initiate stabilization of the saturated CCR; removal of CCR
from the east, south, west, and a portion of the north perimeter and consolidating these
materials within an approximate 330 acre footprint in the ceraéthe disposal area;

developing an equipment/material storage yard and access corridor on the balance of the north
perimeter; constructing a soil containment berm and stormwater management facilities where
CCR materials have been removed; and instalatioa cap system to isolate the CCR materials
and control infiltration.

Structural Assessment

Acceptable structural performance is demonstrated by the Amended CCR Closure Plan
procedures, design, and engineering analybeas are supportedy the site dharacterization
andthe design criteria adopted based &WSEPA andDEM regulations and other industry
guidance.

Dewatering and stabilization procedures and excavation plans have been developed
considering the saturated, loose nature of the G@Ritifiedin exploration and testing

programs These steps in the closure process are critical for overall implementafidditional
exploration planned following dewatering and pieading should provide refined

characterization of CCR shear strength and dép#xcavatiorareas allowing foradjustments

in the design based on updated stability assessments if necessary. Geotechnical monitoring to
confirm the behavior of the foundation and performance of the closure structures will be

critical. In addition tdocusing on foundation soils, the geotechnical monitoring program

should also include the CCR material to confirm design expectations for inte(stikahal)

drainage from the CCR, interim eslbpe stability, buildup of pore pressures at the basehef t
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consolidated CCR area, and performance of the internal drainage syHtesmecommended
that a detailed monitoring program be documentad part of the closure plan.

The stability, seepage, and settlement analyses performed focus on critical asegsia east,
southeast, and west perimeter dikes, the CCR soil containment berm, and consolidated CCR
area in the central portion of the siteThedevelopment of an equipment/material storage yard
and evacuation access corridsrplannedn the northwes¢ cornerof the Ash Pondit is
recommended that theCCRsaturation conditions andlope stabilityof the perimeter dike

under closure conditionbe assessed and anticipated performance established

Stormwater Management anllope Protection

The consolidad CCR area in the central portion of the facility, the soil containment berms and
stormwater ponds, and the stormwater settling basin in the south portion of the facility include
cover systems ahchannels, culvés, and pondshat should resist erosionral protect slopes
within the closed facility based on industry design criterid ADEM requirements.

Overtopping of the perimeter dikes from floods whether occurring within the site, or on the
Mobile Riveyincluding coastal storm surgghould not occubased orthe established design
criteria. Riverine floods on the Mobile Riveuld inundatea substantial portion of thexterior
slopes of the perimeter dikedt is recommended that the potential for erosiafi the exterior
slopes of the perimeter #es from riverine floodbe evaluatedand measures for protection

and maintenancée considered if necessary

Operation, Maintenance, & Inspections

APC conducts operation and maintenance activities under an Operation Plan that includes
recordkeeping and upating of plans and structural assessment. These activities are required
under ADEM rules, and updating of plans and assessments as closure progresses, and
particularly following additional exploration and in response to monitoring, would
communicate neessarychangedo the closure plan and update the structural assessntent
ADEM and other stakeholders.

TheAmendedCCR Closure Plan includes requirementsvieklyinspection for structural
weakness and for proper operation of outlet structures maintaif@duse during closure.

Annual inspection reports by a qualified professional engineer throughout the closure process
communicate the progress and performance relative to design criteria to ADEM and other
stakeholders. It is recommended that the annumesipection reportsnclude geotechnical
instrumentation, monitoring, and interpretation content, along with structural and

performance observations.

AAA



Structural Integrity Review for CCR Closure Plan

Hazard Potential Classification, Emergency Action Plan, and Risk Reduction

TheHazard Potential classifitan of Signficantfor the Ash Pond was appropriately considered
for the design criteria of thédmendedCCR Closure Plan and is consistent with the ADEM
regulation for surface impoundmentshe closure plan includes steps that weldiucepotential
off-site impacts and risksand it is recommended that the hazard potential classification be
reevaluated upon closure of the Ash Pond/ith dewatering of the Ash Pond and as the CCR
material drains and consolidates within the central portion of the sitehaigd ultimately
achieveconditions thatare resistant to mobility and no longer subject to hazard potential
classification. The stormwater stilling basin planned for the south portion of thelsaeldstill
be evaluated for hazard potential classitioa, and it likely can be reduced from Significant to
Low Hazard Potential upon completion of modifications under closure.

The Emergency Action Plan should continue to be subject to annual review and update during
the closure of the Ash Pond, with schegldilmeetings with emergency management agencies
concerning the scope and responsibilities of the parties, documenting participation, topics
reviewed, and training or exercise activities. It is recommended that these aspects be
addressed in the closure plan
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REPORT

STRUCTURAL INTEGRITY REVIEW OF
CCR CLOSURE PLAN




1.0 INTRODUCTION

TheCoal Combustion Rielsial (CCR) Surface Impoundment (Ash Pead)es Alabama Power

[/ 2YLI yeQa 6!t/ Qav tftlyd . FNNE 9f SOGNAO DSy SNI

Alabama.APC is planning closure of the Ash Pond, which will include removal of CCR materials
in perimeterlocations ancconsolidatinghe CCR materials in the central portion of the site.
Concerns have been raisegfjarding the presence and safety of the Plant Barry Ash Pond
adjacent the Mobile River. The MébBay National Estuary Program (MBNEP) contracted for
5Q! LIRE2yAl 9YyIAYSSNAY3I 5AGAaArzy 2F DNRdz/R
of the APC closure plan for the Plant Barry Ash Pond relative to structural integglity

considering the labama Department of Environmental Management (ADEM) CCR regulations
This report contains a description of the review, findimggerms of gaps in information that

may be important to decision makingnd recommendations. MBNEP also contracted for
independent review of the hydrogeologic conditions and groundwater flow at the fabiity

technicalengineeringnformationfor elected officials and their constitneies.

The Ash Pond within the facility was formed by soil perimeter dikes on the east, south, and
west sides, and adjoining the Plant Barry property on the north giheprising natural ground
at aboutthe same elevation as the perimeter dike&PC esblished the extent of the CCR
disposal area which occupies approximately &8res, with a minimum separation between
the disposal area and the facility limits of 100 feet. The facility area as presented in the
application and closure plan occupies amxmately 670 acresnd contains the Ash Pond,
perimeter dikes that are within the 16f@ot separation corridgrand Existingndustrial Waste
Landfill at the north end of the facilityThe closure plan addresses t8€Rlisposalrea,which
is referencel as the Ash Pondnd does not extend to the Existing Industrial Waste Landfill

TheAsh Pond commenced operation in 196Bh the perimeter dikes constructed to El. 18,

and a bottom pond level of about El. Blodifications to the Ash Pond were conded in 1972,
1992, 1998, and 2005 to increase the capacity of the impoundment and height of the perimeter
dikes. The perimeter dikese approximately 2@eet high relative to grade adjacent the
downstream toe, with a crest level of El. 24n the east ad west perimeters and an internal

flow diversion dike whiclereates a separate stormwater settling basin in the southern portion

of the property.The Ash Pond water pool north of the internal flow diversion dike has been
about El. 18, and within the sousitormwater stilling basin the pool has been maintained at
about El. 15.The Mobile River located on tleast and south perimeters, generally within

about 100Gfeet of the perimeter dike, exhibita typical stage equivalent to about El. 2 with

¢S
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recent floodlevels reported at ELL5 partially inundating the perimeter dikes. The Mobile River
bottom elevation is depicted at about E2O in the site vicinity.

The Amended Closure Plan for Ash Pond was submitted to ADEM in July 2019 and presents the
phased squencing and procedures to meet the closure performance standards when leaving

the CCR in place. The amended plan includes: dewatering of the pond to initiate stabilization of
the saturated CCR; removal of CCR from the east, south, west, and a pottienoith

perimeter and consolidating these materials within an approximate 330 acre footprint in the
center of the disposal area; developing an equipment/material storage yard and access corridor
on the balance of the north perimeter; constructing a soihtainment berm and stormwater
management facilities where CCR materials have been removed; and installation of a cap
system to isolate the CCR materials and control infiltration.

The review focused othe CCR Closure Pléhis term is used within & report to reference

the Amended CCR Closure Plam)Ythe Ash Pondonsidering available plan descriptions,

supporting studies and engineering analyse#entify potential areas of concern with respect

to structuralintegrity and performance Documenation received on the faciltis presented in

Section 2, and descriptiors the facility from permit application, closure plan submittals, and

dam safety reports arpresented in Sectio3. Section 4 presents discussion of structural

integrity criteriar RRNB&daSR Ay GKS FFOAtAGE FLILX AOFGAZ2Y |
from the review and our recommendations are presented in Sections 5 and 6, respectively.

Section 7 presents report conditions and closing discussion.




2.0 DOCUMENTREVIEW

2.1 Ash Pond Documents for Review

5 Q! LIiLJdlitagngdihe following documentshat APC submitted to ADEMr review.

» Barry Ash Pond Amended Closure Plan (July 2019), including
o Written Closure Plan
Maximum Inventory of CCR
Largest Area Requiring FinaMEp
Schedule for Completing Closure Activities
Organic Materials Management
Vegetative Plan
Record Keeping
Written PostClosure Plan
o Design Drawings (Draft 100% Design Drawing, Not for Construction)
» Barry Ash Pond Dewatering Plan (Oct. 2019)
» Permit Appliation for CCR Surface Impoundment (Dec. 2018), including:
o Hazard Potential Classification and Emergency Action Plan
History of Construction and Structural Stability Assessments
Topographic MapsGrading Plans and Stacking Plans
Quality Assurance/Quality @ool Plan
Operational Plan
Written Closure and Po&Elosure Plan

O O 0O O 0O O O

O O O OO o

5 Q! LJLJalso2eyelvdd the following documents from the Mobile Bay National Estuary
Program that relate to the Ash Pond

» Mobile Baykeeper Pollution Report; Coal Ashdt I 6 YI t 26 SNXQRa t €l yi
2018) prepared by Mobile Baykeeper, Waterkeep#iance, Southernvironmental
Law Center, Burgess Environmental, includirgDam Safety Report by Burgess
Environmental

» Plant Barry Hydrogeologic Conditions Summarylébed) prepared by Cook
Hydrogeology LLC




Asummary of the documents available in the public domain alotined orprovided to
5Q! LILRt2yAl A& AyOfdRSR & ! LIWSYRAE ! o 91 OK
those reference numbers are usetthis report to refer to project documents

5 Q! LiLJizecedvgdMdrpublic information from APC for review in support of the CCR Closure
Plan to aid in our understanding of the design and supporting engineering analyses.

5 Q! LILIZ2 feBey And fi& reporteferences such information relatite our assessment of

the structural integrity of the plan, without presenting the specifics from calculations.

2.2 Document Review Limitations

5 Q! lohidperformed its review of the CCR Closure Riiimthe expressed pyose of
evaluating relevant aspects of the engineering, desigd, @@rmitting to identify potential
areas of concern agaps in information that may be important to decision makivgh respect
to structural integrity and performanceThe volume of iformation available and our schedule
constraints prohibited a review and evaluation of all information available; therefore, our
services were completed by prioritizing information perceived to be the most relevant with
respect to structural integrity angerformance.

Public information on the AsRond has been reviewed and supplemented with engineering
documents provided by AP to aid in understanding and assessing the oltesiga and
anticipated performance. Many of these engineering documents argublic, such that the
results of specific engineering analyses are not contained in this report.

The July 2019 Amended Closure Plan (CCR Closure Plan) is identified as DRAFT along with the
Design Drawings. The Design Drawings Index indicates that samimgs are on hold relating

to the internal drainage system, construction preloading, and construction sequencing.
Additionally,the majority of informationon engineering analysesade available for review on

the CCR Closure Plan was prepared betweer7 20@ 2019, and labeled draft, such that

changes may occur before or during implementation of closure.




3.0 PERMITAPPLICATIONAND DAM SAFETY REVIEW
DOCUMENTS

This section presestgeneral description of the Plant Barry Ash Pond wlikervations from
the permit documentationand previous dam safety reviewSNE A RSR G2 5 Q! LIt 2y

3.1 CCR Surface Impoundment Permit Application

The Plant Barnash Ponddecember2018CCR Surface Impoundment perepplication
(Reference 16Jocuments the facilitgonfiguration,CCR materiaktructural integrity
assessmenpperations plan, andlosure planandincorporates information disclosed in
October 2017 in accordance with the USEPA requirements undefR25C on CCR
Impoundments.

Figure 1 presents a plan of the ABbnd,which is contained within an approximate-fot

high soil perimeter dike situated about 18€et from the Mobile River bank on the east side,
and about 10&feet from the cooling water canal on the west sid@CR materials occupy
approximately 59acres within the perimeter dikg&l. 24.5)andfly ash deposits extend from
the foundation base elevation of about E3.to a pealof about El. 24n the central portion of
the property. Bottom ash is also deposited at higher elevations in the ceptglon of the
property, as well as being used on thebioard side of the perimeter dikes as part of previous
dike expansionsA significant portion of the CCR deposits are above the normal pool within the
perimeter dikes of about El. 153zigure 1 presets the plan of the Ash Pond and shows the
portion with normal pool within the south settling pond, whickdisidedby theseparatordike
that supports an additional ponded area.

The Mobile Riveand cooling water canal exhibit typidagh-water tide levels of about El. 2,
with the downstream toe and crest of theast and west perimetedikes about El. 6 and 24.5,
respectively. In the south vicinity of the Ash Poih@, separatordike (El. 24.5) establishes the
northern extent of thesouth settling basin.The south perimeter dike crest level is about EI.
21.5, with the normal poah the south settling basin about El. 15. Stormwater from the
property is directed to the south settling basin, and is discharged through the spillway outlet
structure and NPDES outfall as shown in Figutleat ,ultimately leads to the Mobile River.

Awastewater treatment system is located nghe north perimeter of the facilityproviding
treatment of contact water prior to conveyance and discharge at the NPDES outfall.
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Figure 1: Ash Pond Overview (Reference 1)

Pursuant to ADEM Admin. Code 3B%15-.04(4)(d), he structural stability assesgnt of the
Ash Pond in the permit application included the following

» Foundation and Abutments: generally consist of organic clay overlying medium dense to
dense sands. Some lowtoard embankments are founded on geograinforced
bottom ash (used foraising the perimeter dike).

» Slope Protection: erosion control measures consist of grassy vegetation on leoth th
interior and exterior dikes. The pond configuration and operation mitigate concern for
wave action and rapid drawdown conditiom$ich could induce erosion and slope
instability.

» Perimeter Dike Compaction: the perimeter embankments consist of sandy aiysilty
and clayey sands, compacted to a density to withstand the range of loading conditions
based on the stability analyses.




» Vegetakd Slopesgrasses arenaintainedat a height on the slopes tallow periodic
inspection.

» Impoundment Spillwayinlet structure consists of a fotsided concrete weir box with
sufficient capacity to manage flow during and following the peak discharge from the
1,000 year stornfpeak stage El. 20.2@j)thout risk ofovertoppingfollowing restoration
of the design crest leVdEl. 21.5).

» Hydraulic Structure Maintenance: spillway conduit consists of-mé&4corrugated
metal pipeconnected to thanlet structure and extends beneath the south perimeter
dike. Following inspection in 2015, a cementitious lining was instaltaecneg the
diameter to 5%inch, although theflow capacity of the impoundment spillwayas still
reported as adequate to preclude overtopping under the design event

The 2018 CCR Surface Impoundment permit application incladeatitten closure plan that
described how the facility would be closed by leaving CCR in place, with some consolidation of
ash to reduce the closure footprint. The closure plan was developed to meet the requirements
of ADEM Admin. Code 333-15-07, including the following:

» The Ash &nd will be dewatered sufficiently to remove the free liquids and to an extent
to provide a stable base for the construction of an ash containment structure for the
consolidated footprint, excavation of ash outside the footprint, and construction of the
final cover system.

» Excavation of ash outside the footprint will include removing all visible CCR and over
excavating into the subgrade soils. Excavated ash will be transported and disposed of
within the consolidated footprint to create a subgrade for fiveal cover system.

» The final cover system will be constructed to control, minimize or eliminate, to the
maximum extent feasible, post closure infiltration liquids into the waste and potential
release of CCR from the facility.

» The final cover system wile designed to minimize infiltration and erosion, considering
the requirements of 338.3-15-07(3)(d)3.(ii), Alternative Cover System. A synthetic turf
incorporating a geomembraneill result in a permeability of the cover system of less
than the permeabity of the natural subsoils beneath the facility. The potential for
disruption of the integrity of the cover system will be minimized through a final design
the accommodates settlement and subsidence, in addition to providing an upper
component for proteton from wind and water erosion.




3.2 Burgess Environmental Dam Safety Report

TheMobile Baykeeper Pollution Report: Coal Ash at Alabama Power's Plan{iBarch 2018)

contains a report by Burgess Environmental on the dam safety of the Ash Pond, whish raise
concerns about the structural integrity of the perimeter dikes and the plan for closure in place.

The dam safety concermaised by Burgess Environmengaé associated with the perimeter
dikes of the Ash Pond retaining saturated, loose CCR matedglerformanceduring flood.

The closure plaaddresses these concerns, and Table 1 provides a summary of the Burgess

Environmetal report concerns for structural integrity, and measures taken to address the
concerns during closurelther concerns assoced with groundwater have been discussed

the Plant Barry Hydrogeologic Summary Report prepared by Cook Hydrogeology for MBNEP,

such thatTable Ifocuses on dam safety and structural integrity of the perimeter dikes.

Table 3.1Burges Ewironmental Dam Safety Concerns for Ash Pond

2018 Burgess Environmentg
Concerns for Dam Safety

2019 Amended CCR Closure Praatures

Stability

Differential settlement analyseg
were not included in the 2016
Structural Stability Assessment

The propaed closure of the Ash Pond will induce settlement, and an early
step in the process includes preloading prior to construction of some of th
containment and stormwater management elements. The closure plan is
based on establishing specific grades andrdrgemeeting stability dteria,
and supported by exploration, testing, and analysis.

Piping and internal erosion
were not evaluated in the 2016
Structural Stability Assessment

Inspection and monitoringre critical to assess seepage and piping, and
annual APC inspection reports for 2042018 do not include reference to
seepage. The Burgess Environmental report references observations in 2
and 2018 of a bulge in the toe of the south dike slope and sand deposits
adjacent slope repairs. As part oftiafion of closure, dewatering of the Ash
Pond will be conducted lowering the hydraulic head, mitigating a seepage
piping failure mode. The failure mode was evaluated for the closure plan
relative to flooding of the Mobile River and potential heavéeinal erosion
and piping into the south stormwater settling basind seepage control
measures were included in the closure plan

Liquefaction failure modes wer
not evaluated in the 2016
Structural Stability Assessment

Liguefaction of the dike and foatation is a condition that generally occurs i
loose sands with the buildup of pore pressures sufficient to cause rapid Ig
significant strength, leading to instability following a strong earthquake
Ash Pondslocated in a low seismic hazard zmandthe foundation soilsare
generally characterized as soft clay and medium dense séaiggdefaction
analyses were conductezh the foundation materials angdrovisions for
dewateringandinternal drainageof the CCR are containéul the closure
plan.




Erosion of exterior perimeter
dike slopes or foundation from
river or coastal flooding

The exterior perimeter dike slopes are susceptible to inundation during
Mobile River flood stage, and while riverine and coastal flood levels have
been evaluated, erasn potential of the perimeter dikes subject to
inundation has not been addressed in the closure plan. Under the closurg
plan, the existing perimeter dikes will remain and support stormwater
management within the site, although containment of the consabdiaCCR
material within the central portion of the property will be separately
accomplished with a soil containment berm. Therefore, erosion of the
exterior perimeter dike slopes or foundatidghat precipitated instability of
the perimeter dikesvould notdirectly threaten breach of CCR containment

Flood Related Risks

Inadequate perimeter dike
freeboard for the Ash Pond
under design storm conditions
based on the 2016 Inflow
Design Flood Control Plan

Following grading and maintenance to restore the sguthimeter dike crest
to its design level at El. 21.5 reported by APC, it would provide more than
foot of freeboard for the design storm condition, and was documented in {
2018 Updated Design Flood Control Plan. The closure plan includes
construction d an auxiliary spillway that will provide significant additional
capacity in the event of site flooding, such that overtopping should not oc
for astorm event substantially in excess of the 1,8@ar event.

Potential for erosion or
overtopping of perineter dikes
from Mobile River floods were
not evaluated in the 2016
Inflow Design Flood Control
Plan

Riverine and coastal flood studiperformed for the closure plan
demonstrate that perimeter dikes would not be overtopplegsignificant
floods (greater han thel,000yearevent), the closure plan includes soil
containment berms and stormwater ponds within thige and upstream of
the perimeter dikes providing additional protecti@nd confinemenbf
consolidated CCR material.

Closure

River meandering aherosion
of riverbank

The Plant Barry ash pond is located on a bend of the river inside the mea
belt. However, cut banks on either side of the Plant Barry facility are 1.7 n
apart. Any potential channel cutoff and relocation of the river chanthelt
would threaten the pond, would occur in a geologic time scale. But more
importantly, the pond is located on a point bar, with a cut bank on the
opposite side of the river, which means that the river channel is migrating
eastward, away from the pondcifed from thePlant Barry Hydrogeologic
Summary Report prepared by Cook Hydrogeojogy

3.3 Amended Closure Plan for Ash Pond

APC submitted th Amended Closure Plan for Ash Pemd@DEMnN July 201%resenting the

phased sequencing and procedures to meet the closure performance standards when leaving

the CCR in place. The amended plan includes: dewatering pbtiteto initiate stabilization o
the saturated CCRemoval of CCR from the east, soptlest, and a portion of the north

perimeter and consolidating these materials within an approximate 330 acre footprint in the
center of the disposal aredgeveloping an equipment/material storage yieand access corridor
on the balance of the north perimetecpnstructing a soil containment berm astbrmwater

or



management facilitiesvhere CCR materials have been remawvaad installation of &ap
system to isolate the CCR materiaigl control infiltraion.

The CCR Closure Plan is illustrateglan and cross section in Figures 2 and 3, respectively.
Figure 2 contains a plan view of the general arrangement for closure, with CCR material
removed from much of the perimeters and placed as fill in tietal portion of the property,

within the soil containment berms. As indicated on Figure 2, closure of the northwest corner of
the facility does not include the removal of CCR material but rather clasyplacewith a cap
system to establishraequipment/material storageyard and maintain thg@lant evacuation
accesgorridor.
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Figure 2: General Configuration Plan for Ash Pond Closure (Reference 2)

The cross section shown in Figure 3 contains an exaggerated vertical scale to illustrate the full
site generally fromwest at the cooling water discharge channel to east at the Mobile River. In
conjunction with removal of CCR at the perimeters, the soil containment berm and stormwater
ponds will be constructed creatingbaffer in excess d00-feet from the adjacent waterways

As indicated in Figurg the excavated CCR material will be placed on the central portion of the
property with a cover and cap system on the upper surface. The exaggerated vertical scale
makes the slope of thproposed top surfacef the CCR landfill antbver appear steep, but is
actually very milcat 3.5percent.
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SITE SECTION INTERNAL DRAINAGE SYSTEM

INTERNAL DRAINAGE SYSTEM
VERTICAL SCALE EXAGGERATED 10X

LIMIT OF CCR EXCAVATION
FOR BERM CONSTRUCTION

Figure3: CCR Closure Plan Cross Section (Reference 2)

The Amended Closure Plan is anticipated to require a duration of approximately 12 years to
complete and issequenced into phases to address different steps in the procedures, some of
which need to be performed sequentially, while others allow multiple operations to proceed
concurrently. The length of time to complete some of the tasks is dictated by the Asd,P

CCR and foundation materials, such as dewatering, stabilization, preloading, and excavation.
The phasing and procedures include measures to maintain structural integrity of the facility as
well as stormwater control during the work.

3.3.1 Dewatering and Stabilization

Dewatering includes removal of the free water (e.g. open pooled water) and reducing the
amount of interstitial water within the CCR (e.g., reducing pore water in the CCR) to facilitate
excavation, relocation and consolidation of the CCR irctimsolidated footprint for closure.
Dewatering is also expected to increase geotechnical slope stability, reduce CCR consolidation
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settlement, improve constructability and allow safe equipment operation. The rate of free
water removalwill be controlledto maintain stability of exposed interior slopes.

Removal of interstitial water within the CCR will depend on gravity drainage to dewatered pond
areas, sumpsandchannelsor pumping to the settling basin south of the consolidated CCR
footprint (ponded aras north and south of the existing separator dédseshown in Figures.1
Ponded water and interstitial water will pass througfiilter berm to reduce solids content and
then pumped to an ossite temporaryWastewaterTreatment System (WWTS) for treatment

prior to discharge. Throughout closure, runoff and liquids that have come in contact with CCR
(contact water) will be managed under the Stormwater and Contact Water Management Plan,
routing flows through the WWTSnEcessarybefore discharge through thexisting NPDES

outfall.

In addition to the dewatering activities, the closure plan includesatmer stabilization

measures that will be implemented prior to, during, and following excavation of CCR materials
as conditions warranipreloading of the CR removal areas; bridging lift placement over
wet/soft or loose grades for equipment access; pressure relief well operations within
foundation sand. Dewatering and stabilization measures will be initiatedre beginning of
closure, and will continuewar several years during excavation goldcement of CCR in the
consolidated CCR footprint of the sd@ad construction of stormwater management facilities
accordance with the construction phasing discussed in Section. 3.2.7

3.3.2 Excavation of CCR in Perimeter Areas

Under the CCR Closure Plan, CCR along the perimeter areas will be mechanically excavated
following dewatering activities and transported using hautks to fill areas within the
consolidated footprint.Prior to initiation of CCR excavatiorpreloading program will be
implemented as needed to promote consolidation, improve geotechnical stability, and reduce
settlements. The preloading program consists of sequentially placing temporary soil fill on top
of the CCHn one planned excavatioarea andallowing consolidation to proceed for a period of
time prior to removal to another area.

The depth of CCR to be excavated is reported to range between 5 aieg25Excavation is

planned to be conducted in stages whereby the CCR will be remo\etbi1Gfoot vertical
increments until the required depth is accomplishel bridging liftof bottom ash or other
granularmaterialplaced over exposed CCR is proposed to stabilize the mdtaratcavator
operation and hauling equipmentigure 4 pesents a cross section illustrating the CCR
excavation area adjacent the existing perimeter dik@&hout exaggeration of vertical scale)

As shown in the excavation sequence (before and after initial excavation of CCR) of Figure 4, as
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the excavation dept advances, interstitial drainage from the CCR will cause a decline in the
water table, and this drainage will be collected in sumps and pumped to the WWTP.
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Figure4: CCR Excavation Ardaljacent Perimeter Dike Before (upper cross section) and
After (lower cross section)

Pressure relief wellwill be installed if needed tpump groundwater from the foundation sand
andaddress the potential for sand boils and heave within the excavation, allowing improved
construction conditions, and provide protectiofithe structural integrity of the existing
perimeter dikes.This is illustrated ithe lower cross section in Figure 4, where pressurefrelie
wells would pump groundwater from the foundation sand, relieving pressure and lowering the
potentiometric level pressure level) in the sand, and lowey seepage induced forces on the
claythat can cause sand boils and hea@peration of the pressure relief wells is a temporary
measure to enable excavation and construction at the clay surfééith advancement o€ECR
excavation to the underlying clay, a verification protocol will be implemented as discussed
subsequently, and a granular (saodsimilar fil) bridging layer may be placed as needed on the
clay layer to maintain suitable construction conditions.

Excaation is planned to be performed in a phased approach with two distinct areas being
excavated at a given time. Pressure relieve wells and preloading will likewise be conducted as
necessary in areas of phased excavation activitye CCR Closure Plan sla®tprovide

specific information on geotechnical monitoring@iteria for determination of these

temporary stabilization measures.

3.3.3 CCR Removal Verification Protocol

The CCR Closure Plan includes elements to verify that visibleaS ©Ben removed frorareas
outside the consolidated CCR footprint. A combination of procedsmannedto identify the
CCRoundation soil interface. Prior to CCR removal in an anggloration boringsand
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samplingon 30Gfoot centerswill enableemploying visual and tdile examination to

distinguish the interfaceandcone penetration test®n 10Gfoot grid considering penetration
resistance/pore pressure measurements will establish the interface surface. The excavation
depth will extend éinches below the interfaceExcavation equipment will be guided by GPS
and the excavation surface to achieve CCR removal.

Upon achieving CCR removal to the planned depth in an heea augers or other sampling
equipment will be advanced 1iBches into the subgrade for visual s$ification and
confirmation with a frequency of 1 sample per acre (approximatef200 grid).

3.3.4 CCR Placement Compaction and Containment

CCR excavated from perimeter areas will be hayl&,ed,and compacted within the

consolidated footprint areaTheCCR Closure Plan indicates that CCR will be placed in relatively
horizontal lifts within phasing areas to manage compaction, stormwater runoff, dust control,
and wet/soft/loosesubgradematerials. The lift thickness is not specified, and the compaction
requirements is firm and unyielding after several passes of compaction equipment.

The CCR Closure Plan assumes that excavated CCR is sufficiently dewatered to allow hauling,
placement,and compaction in the consolidated footprint area. No provisions fdr@@R

materials that cannot be compactetde included within the consolidated footprigibeyond
subgrade materia))such that presumably all moisture content adjustment must be
accomplished within the perimeter areas.

A soil containment berm has been dgsed for the consolidated CCR material in the central
portion of the propertyto provide a physical barrier at the consolidated footprint linaitsng
the east, south, west, and a portion of the north perimetd@ihe northwest corner where the
equipment/material storage yard and access corridor are located does not include a soll
containment berm, relying on the existing perimeter dike. This northwest corner will be
graded to maintain drainage, but not receive significant additional CCR fill

_—7SOIL CONTAINMENT BERM
o AND STORMWATER POND BASE )
/~CCR FILL ~INTERNAL DRAINAGE SYSTEM _— /EXISTING PERMETER DIKE MOBILE RIVER—,
/ / o h / Y

/’ / /
1 . — e L \
CLAY N

SAND

Figure5: Soil Containment Bernand Stormwater Pond

The soil containment berns to be constructed afompactedoorrow material (sandy soils
containing silt and/or clay)and a sand or soil fill placed to establish the stormwater pond base
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as shown in Figure. 5An internal drainage system will be installed on the upstream slope of the
berm to collect interstitial water that drains from the CCR materiassindicated in Figure 6

The drainage system will includeparforated pipeand granular stoneollection coridor,

sumps, and forcemains which will operate via pumps during and after closure as nédued.

soil containmenberm is designed to be approximately-et in height,constructedof

cohesive soilsn the foundation clay layer or, if necessary duedti sonditions,on a granular
material placed on the clay asadging lift. For such instances where a bridging lift is

required, the physical barrier of the soil containment berm may be extendeddy a
permeabilitycutoff wall (spedfied as silty or clayey sand, silt, or clagckfil) into the

foundation clay.

LOW PERMEABILITY

GRANULAR BRIBGING LAYER CUTOFF WALL
(IF NECESSARY) (IF NECESSARY)
INTERNAL DRéﬁ‘er\é/-ﬁ‘rgﬁ SOIL CONTAINMENT
[BERM
©
CLAY
SAND

Figure6: Soil Containment Berminternal Drainage Systenand Cutoffthrough Bridging Lift

Interstitial water from the CCR materiaithin the consolidated CCR aredl be colleted in
the internal drainage systernd pumped through forcemaipiping to the WWTP. Upon
completion of CCR fill placement and installation of the cover system, drainage iaténnal
drainage system wiliminish, ultimatelylimited to grourdwater seepage from the underlying
sand up through the clay foundatioayler.

3.3.5 CCR Closure Cover System

The CCR Closure cover system is designed to minimize infiltration and erosion, consisting of a
ClosureTurf (synthetic engineered turf) over the majootyhe consolidated CCR footprint
(approximately 330 acres) and a stone and geomembrane composite system over an area to be
reused as a laydown yard (approximately 30 acres in the northwest portion of the praperty)

The geomembrane component ofdtcoversystem is manufactured to be relatively

impermeable with a design life in excess ob4@ars. The synthetic cover systefar the

consolidated CCR area is illustrated in Figure “lamdnajority of the consolidated CGiRea

will consistof the following




» 6-inch thickCCRsubgrade layefor support of the synthetic cover element

» 50-mil thick linearlow density polyethylene (LLDPE) MicroDrain geomembfamnea
relatively impermeabldayer to infiltration while controlling surface water drainage

» Engineeredynthetic turf (ClosureTurf) which is ballasted by a sand layer 0.5 inch thick
for durability, wind and runoff erosion control

The northwest area to be used as a laydown yaiiticonsist of the following:

» 6-inch thickCCRsubgrade layefor support d the synthetic cover element

» 100-mil thick LLDPE geomembrafoe a relatively impermeable layéo infiltration

» HDPE drainage net (geonggocompositenith non-woven, needlepunched geotextile
laminated on both sides

» 18inches ofNo.57 stone enclosing 6inch high density polyethylene (HDPE) geocell
systemto provide a wear surface and support

6" HDPE GEOCELL
FILLED WITH NO.

NO. 57 STONE

57 STONE
WEARING SURFACE
ENGINEERED NO. 57 STONE 3
SYNTHETIC TURF JREE 0
MIN /2 SAND NPE
50 MIL LLDPE 5
ATER g MICRODRAIN® oodolod |
PREPARED ) GEOMEMBRANE I o
SUBGRADE , ~
PREPARED 6 n
HDPE DRAINAGE

1 PREPARED NET GEOCOMPOSITE
% T SUBGRADE 100—MIL LLDPE
cor 6 GEOMEMBRANE

Figure7: CCR Closure Plan Cover SysfenConsolidated CCR Are@ad Laydown Yard Area

3.3.6 Surface Water and Stormwater Management

The existing perimeter dikes tife Ash Pond prevent stormwater reon from or runoff to

areas outside the disposal areBuring the closure activitieash pondwater will be managed
as contact water collected and treated as required for discharge from the NPDES d\riall.
dischage from the Ash Pond will be routed through a 4,000 gallon per minute (gpm) WWTS
prior to discharge.

The CCR Closure Plan includes provisions for managing stormwater from the 1,000 year, 24
hour storm event without overtopping of the perimeter dikes, aetention of the 25 year, 24
hour storm event without dischargdéarough the NPDES outfalStorm runoff exceeding the 25
year, 24hour event may be discharged through the NPDES outfall but is anticipated to meet
effluent quality parameters in the permifThe limits of active excavation areas within the plan
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phases will be established to allow dewatering such that construction can resume witlaiys3
of a 10 year, 24our storm event.

During active closure operations, naontact stormwater will be diveed from CCR working
areas to minimize the generation of contact water by diversion berms positioned on slopes
situated upgradient from working areas, diversion channels positioned around working areas,
pumps, and temporary or permanenbversystems.Noncontact water will be managed

under stormwater and erosion control requirements and discharged without further treatment.

The final grades for the CCR Closure Plan incorpteatares to prevent erosion and direct

runoff into stormwater managemerdtructures. Channels are included on the final cover and
perimeter of the consolidated footprint to divert ruan to and convey rwoff from the site in a
controlled manner. The final grades of 3.®28ablished with synthetic turfockriprap lined
channels and flow energy dissipation structures provide erosion resistant surfaces of the closed
Ash Pond, stormwater ponds, and settling basin.

The removal of CCR material from the stormwater basin in the southern portion of the site will
ultimately allow his area to provide stormwater retentidinom the closed facility. Coupled

with CCR removal and verification testing, a seepage berm will be constructed within the
interior perimeter of the stormwater stilling basin as shown in plan in Figure 2, raxsd c

section in Figure 8. The seepage berm will provide for stability of the perimeter dike under
severe flooding conditions of the Mobile Riveshich could cause elevated pore pressures in

the foundation sand beneath the basin.

EXISTING PERIMETER DIKE
HICHER HYDRAULIC— MOBILE R\VER—\
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SURFACE IN SAND  \ \ / FLOOD LEVEL \ \
CLAY
SAND

Figure8: Seepage Bernwithin Stormwater Stilling Basirat Southeastern Perimeter Dike

3.3.7 Closure Plan Construction Sequence and Schedule

The CCR is saturated, loose material within the Ash Bowering approximately 597 acreand
dewatering and excavation requires sequentialpst¢éo achieve closure requirement$he
Amended CCR Closure Plan includes the construction sequepegdom the associated tasks
in phasesincluding pond dewatering, CCR excavatamtive CCR fill placement in the
consolidated CCHI area in the catral portion of the propertysoil orcovergeomembrane
placement and completed covesystemareas. Theconceptualphasing plans shown inFigure
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9, which depicts theAsh Pond limitand anticipated sequencingf closure activities over the
first five phases generallipeginning in the north portion of theite and proceeding south
Areas labeled C1 through C6 roughly repregbatiocationand sequencef initial CCR
excavation oKut (C)areas while areas labeled1Rhrough F14 represerthe consolidited CCR
footprint where the excavated CGRI (Fwill be placed and ggped with the cover system
The laydown area in the northwest portion of the sitél provide for equipment storage
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Theconceptualphasing plan isitended to be flexibleaccomplish work in multiple areawhile
meetingstormwater and contact watemanagement requirementsThe duration of each
phasewill be variableand depend on field and climatic conditionSuring Phase 1, dewexing

of ponded areasind removal of theseparator diken the south portion of the Ash Pomvidll be
conducted The area for the North Storm Water Pond and C1 will be excavated, Aveides C2
and C3 are dewatered in preparation for CCR excavation.vairdaCCR during Phase 1 will be
placed as indidad in Areas F1 through F&s shown in Figure 9

Phases 2 through 5 are also shown in Figure 9, and illustrate the continued dewatering and CCR
excavation and fill placement areas, followed by cover pfea® advancing from north to

south. With completion of Phase 5, the northern slope and portions of the eastern and western
slopes, soil containment berm, and stormwater ponds have been completed including the cover
system comprising a geomembrane lindihe southern portion of the site is continuing to be
dewatered during Phase 5 and the CCR excavated and placed as fill in the consolidated CCR
footprint. Subsequent phases will be constructed until all CCR has been removed from the
southern portion of thesite completing the CCR fill and geomembrane cover system, the soll
containment berm and stormwater ponds are completed, and the soil cover established for the
stormwater stilling basin at the south end of the site.

The closure schedule is expected tougg about 12 yearto complete,which exceeds the
ADEM requiremenand thus will require allowable extensionader Admin. Code 3383-15

07. The CCR is saturated, loosgdsits within the Ash Pond, an@watering and excavation
requires sequential stepto achieve closure requirement3he following milestones have been
establishel based on the Amended CCR Closure Plan:

» Remove ponded water, condudewateling, and stormwater managemeiat
approximately 11 years

» Excavate, place, compact and grade releda€® into the consolidated footpring
approximately 11 years

» Construct stormwater ponds, soil containment berm, and otherfdbgtructuresc
approximately 11 years

» Install final cover system and stormwater management featarapproximately 75
yeas

The Amended CCR Closure Plan notes that these time framestamates, and that some of
the closure activies are not conducted on a continuous basis throughout their scheduled
durations.
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