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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
Division of Solid Waste Management
Fifth Floor, L & C Tower
401 Church Street
Nashville, Tennessee 37243 — 1535
615-532-0780

June 24, 2009

Ms. Anda Ray

Tennessee Valley Authority
1101 Market Street
Chattanooga, TN 37402-2801

Re: TVA — Kingston Test Embankment Program
Dear Ms. Ray:

The Tennessee Department of Environment and Conservation, Division of Solid Waste
Management received the above document as prepared by Stantec Consultants on
June 12, 2009. The test embankment program is divided into two phases. The first
phase involves preparation of a base layer (working platform) using either geogrid or
stone and the removal of the top of the relic ash fill and using it as fill to promote
drainage. The second phase is placement of certain recovered ash in the test fill.

TDEC hereby approves phase one of the test embankment program for immediate
implementation. Placement of recovered ash in the test fill is not included in this
approval and may not begin without separate approval.

4

Sincerely,

7
Py
Glen Pugh

Solid Waste Program Manager
Division of Solid Waste Management

Ce: Chuck Head - TDEC
Barabara Scott - TDEC
Leo Francendese - EPA
Cynthia Anderson - TVA



STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
Division of Solid Waste Management
Fifth Fioor, L & C Tower
401 Church Street
Nashville, Tennessee 37243 — 1535
" 615-532-0780

July 13, 2009 .

Ms. Anda Ray

Tennessee Valley Authority
1101 Market Street :
Chattanooga, TN 37402-2801

Re: TVA — Kingston Test Embankment Program — Phase Two Approval

Dear Ms. Ray:

The Tennessee Department of Environment and Conservation, Division of Solid Waste
Management received the above document as prepared by Stantec Consultants on
June 12, 2009. The test embankment program is divided into two phases. The first
phase involves preparation of a base layer (working platform) using either geogrid or
stone and the removal of the top of the relic ash fill and using it as fill to promote
drainage. Phase One was approved on June 24, 2009.

Phase Two consists of controlled, monitored placement of recovered ash in the test fill.
TDEC hereby approves Phase Two of the test embankment program. This approval
does not include permanent placement of recovered ash in the test fill area.

Sincerely,

e

Glen Pugh
Solid Waste Program Manager
Division of Solid Waste Management

Cc: Chuck Head -TDEC
Barabara Scott -TDEC
Leo Francendese - EPA
Cynthia Anderson - TVA




Test Embankment Work Plan

1.0 Purpose of Work

The test embankment program is intended to observe the response to loading within
various foundation layers as well as portions of Dike D under instrumented conditions.
The embankment shall be constructed using maximum 3(H):1(V) slopes with
intermediate benching to a peak elevation of 802 feet in accordance with the quality
control protocols established in approved program documents. Results of preliminary
stability analyses indicate that in order to maintain drained (or stable) conditions,
instruments (i.e. piezometers, slope inclinometers and settlement plates) shall be
monitored to determine that embankment construction proceeds at a rate wherein targeted
threshold limits are not exceeded. These limits have been established for the ratio of
excess pore water pressure to the applied embankment load and the ratio of horizontal to
vertical displacements as outlined herein. The data and information gained from this test
fill, regardless of whether the entire test fill is completed, will provide a basis for the
closure design of the dredge cell.

There are two primary phases to this activity. The initial phase of work will be placing
the base layer as well as providing proper drainage for the area by removing the top of
the relic layer and using it as fill material. A decision has already been made to not use
bottom ash as the base layer. This decision is reflected in the response to comments
contained in the attached plan. Instead rock or a geogrid will be used. The second phase
will be the placing of ash in the dredge cell. Once phase 1 has begun phase 2 activities
can begin. It is expected that for some period of time that work for both phases will be
ongoing.

Approval for this work plan can be granted holistically or in phases.

2.0  Design Components

The design of this program is found in the attached Test Embankment Program report
prepared by Stantec.

3.0  Construction Management

The construction requirements of this program are found in the attached Test
Embankment Program report prepared by Stantec.

4.0 Schedule
Because one of the variables being tested is the rate of ash placement and because of the

size of the test required, this activity is anticipated to take 6 to 10 months depending on
the conditions observed. In the event that potentially unstable conditions are realized



based on the instrumentation readings and/or field observations, all embankment test
activities will cease and an evaluation will be made by qualified personnel relative
toward established program objectives and the resulting path forward. It may be
necessary to stop the test early. This will be a decision made by the engineers and project
manager, along with consultation with TDEC and EPA.

5.0 Waste Management

Only minor construction debris such as material packaging is anticipated to be generated
through this activity. This will be disposed with other construction debris at the site on
an approved construction debris landfill.

6.0 Health and Safety

The major risks are from heavy equipment. All construction activities will be done in

accordance with site-wide Health and Safety Plan. Dust control will be done in
accordance with the Site Dust Control Plan.
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Stantec Consulting Services Inc

One Team. Infinite Solutions
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Lexington KY 40511-2050
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Stantec Consulting Services Inc.
1409 North Forbes Road
Lexington KY 40511-2050

Tel: (859) 422-3000

Fax: (859) 422-3100

June 3, 2009 let_001_kKif_175669015

Ms. Julie Pfeffer

TVA Kingston Fossil Ash Recovery Operations
714 Swan Pond Road, Trailer Park

KFP 1A-KST

Harriman, Tennessee 37748

Re: Test Embankment Program
Kingston Fossil Plant
Harriman, Roane County, Tennessee

Dear Ms. Pfeffer:

Stantec Consulting Services Inc. (Stantec) has developed a revised test embankment
program for the above referenced facility. This version addresses the May 19, 2009
Tennessee Department of Environmental and Conservation (TDEC) — Division of Solid
Waste Management review comments to the initial program documents dated April 22, 2009.
Responses to the TDEC comments are provided herein.

The test embankment program includes two primary areas (test embankment and relic
placement areas) as defined herein. Testing of the embankment loading methodology will
include instrumentation installation and on-site quality control activities. Instrumentation will
consist of piezometers, slope inclinometers and settlement plates to measure pore water
pressure, lateral displacement and vertical displacement, respectively, in response to
embankment loading. Information collected from the instrumentation, and the subsequent
data analysis, will be combined with the visual field observations to evaluate the
embankment operations performance.

The following test embankment program includes an introduction, drawings, construction
quality control plan, summary of stability analysis and responses to AECOM peer review
comments.

Stantec appreciates the opportunity to provide these services and we look forward to
continue working with you toward successful completion of the project. If you have any
questions or need additional information, please call.

Sincerely,
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Test Embankment Program
Kingston Fossil Plant
Harriman, Roane County, Tennessee

Responses to Review Comments
June 3, 2009

Comments received via e-mail from Glen Pugh with the Tennessee Department of Environment
and Conservation (TDEC) — Division of Solid Waste Management dated May 19, 2009. Initial
program documents were dated April 22, 2009.

Comment No. 1: The scale of the test makes it appear as a stabilization project. If that is
one of the objectives, it is best included in the closure plan.

Response No. 1: Stabilization is not a primary goal, but is a side benefit of test
embankments. A relatively large-scale program is proposed to address design and
construction challenges associated with potential embankment loads across
hydraulically placed ash and native soil foundation materials to include those
identified in the Root Cause Analysis as they relate to structural integrity. The
program is also intended to assess the effects of loading along portions of Dike D,
which may serve as the embankment toe within eastern portions of the site.

It is noted that the revised layout reduces the designated test embankment area
capacity by roughly 45 percent (based on digital terrain models), while still
maintaining stated program objectives.

Comment No. 2: TDEC prefers that the ash already in the failed landfill be used to construct
the test fill.

Response No. 2: Based on recent concerns expressed by TDEC, the test embankment
program now includes grading portions of the dredge cell relics located south of the
proposed test embankment area. Spoils generated from this effort will be placed
within a designated area (referred to herein as the relic placement area) located along
portions of Dike D in support of the program. Remaining embankment materials will
consist of displaced ash materials obtained from outside the dredge cell limits,
preferably from the area east of Dike 2. It is noted that removal of materials from failed
portions of the dredge cell is not conducive to facility drainage and would likely
impact dredged material processing efforts due to additional moisture conditioning (or
dewatering) requirements and impede the overall recovery initiative. Preliminary
volume estimates indicate that sufficient quantities of relatively dry displaced ash
(situated above normal pool) exist to support the test embankment program and are
expected to be suitable for immediate use with little to no moisture conditioning.
However, if the material is not available in a timely fashion, the next priority will be to

V:\1756\active\175669015\clericalreport\Test Embankment Program - Response to Comments 2009_05_19.doc 06/03/09



use material from the top of the relic area. Finally, under the direction of the EPA
OSC, material could be brought in from the ash recovery and processing area if
needed to meet the objectives of the time-critical removal action.

Comment No. 3: Off site waste material is not acceptable for use.

Response No. 3: Concur. Ash materials from other plants will not be used in the test
embankment program. Working platform requirements allow for other materials,
which are currently proposed as aggregate and geogrid.

Comment No. 4: Bottom ash already on site may be used for platform (working base)
construction.

Response No. 4: See response to Comment No. 3.

Comment No. 5: With concurrence from the EPA on scene coordinator that time critical ash
recovery efforts will be delayed without it, TVA may request placement of recovered ash into
the test fill (such a request would obviously happen at a latter date..

Response No. 5: Discussions with the EPA OSC have indicated acceptance of this
concept. Under the direction of the OSC, ash from the processing area could be used
in the test. Please see response to Comment No. 2 for the other material that will be

used in the test.

V:\1756\active\175669015\clericalreport\Test Embankment Program - Response to Comments 2009_05_19.doc 06/03/09
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Test Embankment Program
Kingston Fossil Plant
Harriman, Roane County, Tennessee

1. Background

The conditions present within the dredge cell limits include hydraulically placed ash deposits,
material displaced during the December 22, 2008 incident, and relatively unaffected relics.
As part of the future decision process that will be conducted under the Comprehensive
Environment Response, Compensation, and Liability Act (CERCLA) as a non-time critical
removal action, a range of dredge cell closure alternatives must be evaluated. Although this
range will be developed in the future, it is anticipated to vary from complete removal of above
grade ash materials and perimeter dikes to developing the area as an on-site dry ash
disposal facility. The reason to develop a range is to allow an evaluation of the alternatives
against various criteria and then present that evaluation to responsible stakeholders,
including appropriate regulatory agencies and the public so their input is considered in the
decision. Alternatives must be protective of human health and the environment and meet
applicable regulatory requirements unless a waiver can be granted.

To support a fair evaluation of developing the dredge cell as a dry ash disposal facility,
sufficient data are required to reduce the number of design assumptions. A relatively large-
scale program is proposed to resemble potentially constructed (or closed) embankment
configurations to observe the response within various foundation layers and portions of Dike
D under instrumented test conditions. The test embankment program is intended to
represent the initial data collection effort required to support the final closure decision.
Identifying other data collection efforts for alternative evaluations will occur in early summer
2009 and will be documented in a separate work plan.

Ash material brought into the dredge cell as part of this test will be removed upon completion
of the test unless an alternate work plan or decision document supersedes this work plan.

2. Objectives

The closure plan engineering group knowledgebase includes significant experience in
geotechnical characterization of hydraulically placed ash deposits similar to those present
on-site. Conceptual models of ash and other foundation materials identified as part of the
Root Cause Analysis (RCA) along with portions of Dike D contain numerous assumptions
relative to structural integrity in response to embankment loading. The test embankment
program is intended to verify both geotechnical design parameters and construction
methodology.

Design Parameter Verification. The test embankment program is structured to provide key
design parameters that will facilitate conceptual design of dredge cell closure in support of
the CERCLA decision process. Geotechnical instrumentation will be used to observe the
response of various foundation layers and portions of Dike D under embankment loading.

vA1756\active\175669015\clericallreportitep_001_kit_175669015.doc 06/03/09



These results will also be used to provide direct correlations in future design efforts, if
pursued, to foster stakeholder confidence that the primary failure mechanisms will be
addressed. Targeted design parameters include:

e Settlement in response to loading;

e Horizontal (lateral displacement) parameters;
e Short-term and long-term strength projections;
e Pore pressure dissipation characteristics; and

e Subsurface drainage methods.

Construction Methodology Verification. The variable consistency and moisture
conditions present within the foundation design limits will need to be addressed with specific
handling, processing and construction methods. The test embankment program will verify
current conceptual methods for both foundation mitigation and embankment construction.

3. Methodology

The primary ash material recovery and closure design condition is that embankment
construction be performed using dry handling methods which specifically comply with
structural fill protocols to be developed by the closure plan engineering group. Construction
methods will largely consist of conventional heavy equipment excavation, hauling and
placement methods. Subgrade stabilization will include trial studies for various methods
based on anticipated conditions with modifications developed in association with the work.
Material processing such as drying, is anticipated to be addressed through either
conventional means to accelerate draining and evaporation or material admixtures.

The program is structured to address design challenges associated with foundation ash and
native soil layers to include those identified in the RCA as they relate to structural integrity.
The principal challenges associated with these foundation conditions will be addressed
through varying embankment test scenarios within the cell.

The test embankment program will include two primary operational areas, one of which is
structured to address the varying foundation conditions. These areas (referred to herein as
the test embankment and relic placement areas) are located north and east of the remaining
dredge cell relic and along portions of Dike D as shown on Sheet 1 in Attachment 1.

Embankment load testing methodology will include the following primary elements as
outlined herein:

e Instrumentation;

e On-site quality control documentation;

e Construction planning; and

e Engineered earthwork solutions.

v:\1756\active\175669015\clericalreportitep_001_kif_175669015.doc 06/03/09



Monitoring Plan. Load test operations will be performance-based conducted under a
structured monitoring plan. The primary monitoring guidance protocols are established in the
Construction Quality Control Plan provided as Attachment 2. Overall program monitoring
input will include documented visual observations and field data sources followed by
engineering evaluation of the results obtained from the program.

Geotechnical instrumentation will include the following:

e Settlement Plates;
e Slope Inclinometers; and

e Piezometers.

Settlement plates will be installed at the base of the embankment to provide data sources
related to vertical consolidation of the foundation materials with time in response to loading.
Slope inclinometers will be installed to provide data to characterize lateral movement of the
embankment and foundation materials. Piezometers will be installed at strategic locations to
monitor variations in pore water pressure in response to loading. Piezometer monitoring
zones will include the embankment base and multiple zones within the ash and native soil
foundation materials. Proposed instrumentation locations and typical details are presented
as Sheets 2 through 7 in Attachment 1.

Based on recent concerns expressed by the Tennessee Department of Environment and
Conservation (TDEC) — Division of Solid Waste Management, the test embankment program
now includes grading portions of the dredge cell relics located south of the proposed test
embankment area. Spoils generated from this effort will be placed within the designated relic
placement area located along portions of Dike D in support of the program. The objective of
relic material placement here is to provide necessary drainage around the test area. The relic
placement area is not part of the test and no instrumentation or monitoring will specifically
occur. Test embankment materials in the test embankment area will preferentially consist of
displaced ash materials obtained from outside the dredge cell limits, primarily from the area
east of Dike 2. It is noted that removal of materials from failed portions of the dredge cell is
not conducive to facility drainage and would likely impact dredged material processing efforts
due to additional moisture conditioning (or dewatering) requirements and impede the overall
recovery initiative.  Preliminary volume estimates indicate that sufficient quantities of
relatively dry displaced ash (situated above normal pool) exist east of Dike 2 to support the
test embankment program and are expected to be suitable for immediate use with little to no
moisture conditioning. If sufficient material east of Dike 2 is not available in a timely manner,
the next priority will be to use more of the dredge cell relics located south of the test. Finally,
if deemed necessary by the Environmental Protection Agency’'s On-Scene Coordinator,
processed recovered ash from the processing area may be used to alleviate any short-term
storage limitations in that area.

4, Work Sequence and Schedule
The work sequence will include the following five major elements for the load test areas:

1) Instrumentation

2) Working platform and base stabilization

vA\1756\active\175669015\clerical\reportitep_001_kif_175669015.doc 06/03/09



3) Material source characterization, processing and placement plans
4) Embankment loading
5) Data collection and evaluation

The planned work sequence includes initiating the embankment loading within the test
embankment and relic placement areas at roughly the same time.

vA\1756\active\175669015\clericalireportitep_001_kif_175669015.doc 06/03/09



Attachment 1

Drawings
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Attachment 2

Construction Quality
Control Plan



Test Embankment Program
Kingston Fossil Plant
Harriman, Roane County, Tennessee

Construction Quality Control Plan

1. Purpose and Scope

This document is a site specific Quality Control (QC) plan that addresses construction and
monitoring in association with the test embankment program. The QC plan is intended to
present minimum program requirements and shall serve as an outline for use in developing
site specific protocols based on conditions encountered during the work.

2. Responsibility and Authority
A summary of QC personnel and associated responsibilities is presented below.

2.1. Regulatory Agency

Work conducted under this test embankment program shall be coordinated with the
Tennessee Department of Environment and Conservation (TDEC) — Division of Solid Waste
Management and U.S. Environmental Protection Agency (EPA). Designated TDEC and EPA
personnel shall serve as the regulatory contacts.

2.2. Quality Control Manager and Team

A qualified engineer shall be designated as the QC Manager and shall be responsible for
overall management of construction monitoring, testing and related documentation as
outlined herein. The QC Manager shall determine appropriate test standards and methods
for designated field observations and/or laboratory testing and shall be responsible for review
of QC data to assess conformance with program requirements.

The QC Team shall consist of qualified personnel working under the direct supervision of the
QC Manager. The QC Team shall be familiar with the materials used and the functional
intent of the respective test embankment components.

The QC Manager, QC Team and/or any designated Tennessee Valley Authority Project
Manager(s) shall have the authority to stop the test embankment program for any reason.

2.3. Owner

The plant and its ancillary functions are owned by Tennessee Valley Authority (Owner). The
Owner shall be responsible for overall management of construction activities to include but
not be limited to contracting, administration and retaining the services of qualified consultants
as required during the program.

vi\1756\active\1 75669015\clericalreporiiatiachment 2\cqep_005_kif_171468117.doc 06/03/09



The Owner and/or their Designee shall appoint one representative to serve as the
Construction Manager. The Construction Manager shall be responsible for construction
activities to include but not be limited to the character and sequence of work, coordination

and scheduling.

The Owner shall also be responsible for providing qualified professionals to establish and
enforce safety protocols related to the program.

3. Quality Control Activities

3.1. Meetings

Meetings shall be coordinated and conducted by the QC Manager and/or the Construction
Manager on a weekly basis. The primary purpose of these meetings shall be to confirm that
all parties involved with the test embankment program are familiar with the program, required
procedures and associated QC objectives along with any safety issues related to
construction.  Specific safety issues shall be the responsibility of designated safety
professionals. Minutes of each meeting shall be documented for inclusion with the program

records.

Pre-construction meetings shall be held prior to initiating individual phases of construction.
The QC Manager and other parties that will actively participate in the construction activities
shall attend these meetings.

3.2. Alternative Methods

Consistent with the overall objectives of the program, alternative construction and QC
methods may be used during the course of the work. Proposed modifications shall be
developed by the QC Manager and submitted to the Owner for review prior to incorporation
into the program. Documentation of these alternative methods shall be prepared with copies
retained for inclusion with the program records.

3.3. Contractor Submittals

Contractor submittals shall be reviewed and approved by the QC Manager prior to delivery
and/or use of the respective construction materials. Copies of all submittals shall be included

with the program records.
3.4. Conformance Testing

Conformance testing consists of periodic testing of materials and/or constructed products.
Conformance testing shall be conducted by the QC Team as required by this plan and by
additional discretion of the QC Manager. Results of conformance testing shall be reviewed
by the QC Manager to assess conformance with the program requirements. Copies of all
conformance testing results shall be included with the program records.

3.5. Field Observations

The QC Team shall observe and document (as outlined herein) all construction activities
associated with the program. Results shall be reported to the QC Manager (with the Owner

copied) on a daily basis.
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4. Subgrade and Subbase

4.1. General

The term subgrade references existing ground surface to be prepared or in the case of
earthwork excavation areas, the exposed ground surface graded in accordance with the test
embankment program requirements. The term subbase refers to the surface of structural fill
layers to be constructed in accordance with the program requirements. All materials
proposed for use as structural fill in subbase construction shall receive prior approval by the

QC Manager.
4.2, Placement

Prior to placement of structural fill and/or construction of other embankment components,
exposed surfaces shall be stripped of all vegetation, organic soils and vegetative cover soils
as well as any other deleterious materials. Once stripping is completed, the existing surface
shall be proofrolled as outlined below. The response of the surface shall be observed by the
QC Team. Areas that rut, settle or pump shall be corrected as directed by the QC Manager
until satisfactory results are attained. Following approval by the QC Manager and prior to
placement of structural fill and/or construction of other embankment components, all exposed
surfaces shall be scarified to promote lift bonding.

The sequence of filling shall commence at the lowest section (in elevation) of the subject
footprint and proceed upward in maximum eight-inch loose lifts in a manner to maintain
positive drainage at all times. Positive drainage through minimum two percent cross slopes
shall be maintained on all fill surfaces. The fill sequence shall also be performed in a manner
that reduces the potential for uncontrolled sediment runoff and adequately controls runoff
from the embankment area. For areas with slopes greater than 20 percent, embankment
benches shall be provided which are conducive to horizontal lift construction.

4.3. Compaction

Each lift of structural fill shall be compacted with appropriate heavy equipment to minimum
requirements established by the QC Manager. Field conformance testing shall include
periodic in-place density and device calibration testing to provide documentation of the
compaction operations at prescribed intervals as established by the QC Manager. Device
calibration/confirmation testing shall consist of in-situ density tests (sand cone, water
replacement, etc.) every 10 nuclear field density tests or as established by the QC Manager.
Following initial compaction, the surface shall be sealed with a smooth drum roller to reduce
the potential for surface water infiltration. Prior to placement of subsequent lifts the surface
shall be lightly scarified to promote lift bonding.

Structural fill to achieve subbase shall be compacted as follows:

a. Type | Material shall consist of plastic soil materials, free of organic or other
deleterious materials that are suitable for the subject application as determined
by the QC Manager. Type | material shall be compacted with a tamping foot or
sheep foot roller, or equivalent approved by the QC Manager, to a minimum
density and moisture content determined by the QC Manager. The compaction
equipment shall traverse the entire surface area of each lift a minimum of three

full passes.
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b. Type Il Material shall consist of ash materials, free of organic or other
deleterious materials that are suitable for the subject application as approved by
the QC Manager. Type Il material shall be compacted with an appropriate roller
as approved by the QC Manager for the subject material to a minimum density
and moisture content determined by the QC Manager. The compaction
equipment shall traverse the entire surface area of each lift a minimum of three

full passes.
4.4, Quality Control Requirements

Prior to construction of any embankment component across completed subgrade or
subbase, the QC Team shall verify the following:

a. The subgrade or subbase, where applicable, was constructed in accordance
with the program requirements.

b. The exposed surface was inspected to:

i. confirm the subgrade or subbase, where applicable, is properly compacted
and uniform and is suitable to support subsequent embankment
construction;

ii. observe a proofroll using appropriate heavy equipment approved by the QC
Manager. Significant pumping or rutting observed during proofrolls shall be
corrected as directed by the QC Manager until satisfactory proofroll results
are attained. Each proofroll shall be documented for inclusion with the
program records;

iii. confirm that elevations are consistent with the program; and

iv. confirm that foundation benching has been provided which is conducive to
horizontal lift construction in areas with slopes of 20 percent or greater.

5. Working Platform (Optional)

5.1. General

The function of the working platform is to provide a stable base across existing surfaces that
do not possess sufficient bearing capacity to support subsequent embankment construction.
The working platform shall be constructed from select bottom ash (or other) materials
approved by the QC Manager.

5.2. Placement

Working platform placement shall commence at the limit of areas suitable to support
construction equipment and proceed outward in a manner deemed appropriate by the
Construction Manager and the QC Manager based on encountered conditions. Each lift shall
be constructed in maximum eight-inch loose lifts.
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Transport of working platform materials shall be performed in accordance with methodology
approved by the Construction Manager and the QC Manager. Loaded hauling equipment
should be strategically routed over areas requiring additional compaction during construction.

5.3. Compaction

Compaction of working platform materials shall be performed in a manner deemed
appropriate by the QC Manager based on encountered conditions. Bearing capacity of
compacted surfaces shall be assessed by proofrolls as outlined below.

Remedial measures of areas that do not meet proofroll objectives shall include consideration
of drainage and/or base reinforcement (biaxial geogrid, etc.) elements.

5.4. Quality Control Requirements

Prior to construction of any embankment component across completed working platform
surfaces, the QC Team shall verify the following:

a. The working platform was constructed in accordance with the program
requirements.

b. The exposed surface was inspected to:

i. confirm the working platform is properly compacted and uniform and is
suitable to support subsequent embankment construction;

ii. observe a proofroll using appropriate heavy equipment approved by the QC
Manager. Significant pumping or rutting observed during proofrolis shall be
corrected as directed by the QC Manager until satisfactory proofroll results
are attained. Each proofroll shall be documented for inclusion with the

program records; and

iii. confirm that elevations are consistent with the program.

6. Test Embankment

6.1. General

The test embankment shall be constructed over approved subgrade, subbase and/or working
platform in accordance with the program requirements. Embankment materials shall consist
of ash materials, free of organic or other deleterious materials that are suitable for the subject
application as approved by the QC Manager.

6.2. Placement

The sequence of filling shall commence at the lowest section (in elevation) of the subject
footprint and proceed upward in maximum 24-inch loose lifts in a manner to maintain positive
drainage at all times. Positive drainage through minimum two percent cross slopes shall be
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maintained on all fill surfaces. The fill sequence shall also be performed in a manner that
reduces the potential for uncontrolled sediment runoff and adequately controls runoff from
waste disposal areas. For areas with slopes greater than 20 percent, embankment benches
shall be provided which are conducive to horizontal lift construction.

The rate of embankment construction shall be varied by the QC Manager as part of the
overall program objectives.

6.3. Compaction

Each embankment lift shall be compacted with an appropriate roller as approved by the QC
Manager for the subject material. Materials shall be compacted to a minimum of 90 percent
of standard proctor maximum dry density at a moisture content within minus four percent and
plus two percent of optimum or as established by the QC Manager based on field
observations, testing and results of the test pads.

Following initial compaction, the surface shall be sealed with a smooth drum roller to reduce
the potential for surface water infiltration. Prior to placement of subsequent lifts the surface
shall be lightly scarified to promote lift bonding.

6.4. QC Requirements

Embankment placement and compaction methods shall be monitored by the QC Team to
assess conformance with program requirements.

Test pads shall be constructed periodically, as established by the QC Manager, to evaluate
material placement and compaction methods. Test pads shall be constructed following the
same methodology and with the same equipment proposed for use during site operations
and shall be evaluated by the QC Team. Evaluation criteria shall include overall compaction
results. Appropriate modifications to embankment placement and compaction methodology
shall be developed by the QC Manager if compacted materials do not meet program
requirements.

The rate of embankment construction shall be measured by the QC Team every 24-hour
period in which work has been performed as well as for a weekly total.

Field conformance testing shall include periodic in-place density and device calibration
testing to provide documentation of the compaction operations at prescribed intervals as
directed by the QC Manager. Device calibration/confirmation testing shall consist of in-situ
density tests (sand cone, water replacement, etc.) every 10 nuclear field density tests or as
established by the QC Manager.

7. Non-Woven Geotextile Filter Fabric (Optional)

71. General

Geotextile materials shall be unloaded and stored in accordance with manufacturer
recommendations. The contractor shall generate a material inventory log during unloading of
material shipments to the program site.
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Requirements for geotextile are as follows:

a.

Geotextile shall be non-woven, polyester or polypropylene fabric meeting the
minimum requirements as established by the QC Manager.

Geotextile shall be protected from direct sunlight, ultraviolet rays, temperature
greater that 140 degrees Fahrenheit, mud, dirt, dust and debris. During storage,
geotextile filter fabric shall be wrapped in a heavy duty protective covering.

Installation shall be in accordance with manufacturer recommendations.

Surfaces to receive geotextile shall be prepared to a relatively smooth condition,
free of obstructions, depressions and debris.

Geotextile shall be placed with the long dimension parallel with the centerline of
ditches and roads, and/or parallel to embankment slopes, as applicable.
Geotextile shall be laid smooth, and free of tension, stress, folds, wrinkles or
creases.

On slopes greater than or equal to four horizontal to one vertical (4H:1V),
adjacent strips of geotextile or reinforcing fabric shall be joined by stitching
together continuously. All stitched seam strengths shall be greater than 90
percent of the grab tensile strength of the geotextile as determined by ASTM D
1682.

On slopes less than four horizontal to one vertical (4H:1V), overlaps shall be at
least two feet.

Geotextile shall be covered with a minimum of two feet of designated materials
within 15 days of deployment for ultraviolet light protection.

7.2 QC Requirements

QC requirements are as follows:

Prior to delivery, manufacturer and supplier certifications shall be submitted to

a.
the QC Manager indicating that all materials meet, or exceed, the minimum
established properties. Certifications shall be accompanied by supporting QC
testing.

b. Conformance testing schedule and procedures shall be performed as directed
by the QC Manager.

c. Construction monitoring and field acceptance of geotextile installation shall be
documented by the QC Team.

8. Drainage Structures (Optional)

Drainage structures shall be installed as directed by the QC Manager. All drainage
structures shall comply with project requirements.
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8.1. General

Drainage structures shall be unloaded and stored in accordance with manufacturer
recommendations. The contractor shall generate a material inventory log during unloading of
material shipments to the program site.

8.2. QC Requirements

QC requirements are as follows:

a. Prior to delivery, manufacturer and supplier certifications shall be submitted to
the QC Manager indicating that all materials meet, or exceed, the minimum
properties established in this section. Certifications shall be accompanied by
supporting QC testing.

b. The QC Team shall observe all drainage structures upon delivery. Any
structures showing signs of shipment damage or non-conformance to program
specifications shall be replaced.

c. Construction monitoring and field acceptance of drainage structure installation
shall be documented by the QC Team.

d. Drainage structures shall be installed to the lines and grades shown in the
drawings. Any deviation in location shall be subject to the approval of the QC
Manager and documented by as-built survey.

9. Durable Coarse Aggregate Materials (Optional)

Coarse aggregate materials shall conform to the gradation and material requirements shown
on the drawings.

9.1. General

Coarse aggregates shall be placed to the lines and grades shown in the drawings.
Placement shall be performed in such a manner that underlying geotextiles or adjacent

structures shall not be damaged.
9.2. QC Requirements
QC requirements are as follows:

a. Prior to construction, aggregate supplier(s) shall submit required material
documentation to the QC Manager.

b. Conformance testing schedule and procedures shall be performed as directed
by the QC Manager.

c. Construction monitoring and field acceptance of durable coarse aggregate
placement shall be documented by the QC Team.
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10. Erosion and Sediment Control

Erosion and sediment control measures shall be provided as field conditions dictate and
approved by the QC Manager, or as directed by the regulatory agency.

The QC Team shall periodically monitor these structures as well as overall site drainage
conditions. Reports shall be prepared weekly, or after each precipitation event exceeding %2
inch, on the condition of sediment structures as documentation of monitoring. Appropriate
adjustments to site drainage and related sediment control structures shall be made as
necessary based on current site conditions during test embankment construction.

11. Instrumentation

11.1. General

Instrumentation monitoring has been established for the test embankment area to monitor
the embankment slopes and the underlying foundation materials. Instrumentation for
geotechnical monitoring shall be installed according to the attached Plan and Detail Sheets.
The instrumentation program includes the prescribed use of the instrumentation and the
specific monitoring of these devices as further detailed.

11.2. Types

a. Piezometers shall be installed and monitored to characterize the increase and
dissipation of pore pressures within the existing ash and native cohesive
foundation soils due to embankment loading.

b. Slope inclinometers shall be used to measure lateral displacements within the
embankment and foundation materials due to loading. The inclinometers shall
be anchored a minimum of 10 feet into bedrock.

c. Settlement plates shall be utilized to measure the vertical deformation of the
foundation soils due to embankment loading.

If any instruments are damaged during construction, they shall be repaired/replaced as
directed by the QC Manager.

11.3. Measurements

Baseline data shall be confirmed prior to embankment loading. Piezometers, inclinometers
and settlement plates shall be measured once a day, unless directed otherwise by the QC
Manager. One select instrument cluster of four vibrating wire piezometers per test
embankment shall be instrumented. The vibrating wire piezometers at these locations shall
be connected to a data logger that will upload data via air card technology to a password
access website. This website may be accessed by select individuals in order to review real-
time pore pressure data. These data acquisition systems will be configured so that they may
be moved to different piezometer clusters, if necessary. The rate of embankment
construction shall be varied by the QC Manager as part of the overall program objectives.
Measured instrumentation responses shall be reviewed and evaluated by the QC Manager.
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11.4. Thresholds

Embankment loading models have been analyzed which take into account the existing
subsurface conditions and the proposed embankment heights. The following threshold limits
shall be used for the test embankments.

a.

Piezometers — Embankment filling may continue, with regular monitoring
frequency, as long as the ratio of excess pore pressure to the applied
embankment load is 10 percent or below. When excess pore pressure ratio
ranges from 10 to 15 percent, embankment filling may continue, but with an
increase in instrumentation monitoring specified by the QC Manager. All fill
placements shall stop immediately when the excess pore pressure ratio is above
the 15 percent level. Embankment loading may not resume until the excess
pore pressure ratio drops below 10 percent. All excess pore pressure
measurements shall be evaluated from baseline data values.

Slope Inclinometers and Settlement Plates — Embankment filling may continue
with regular monitoring frequency, as long as the displacement ratio of lateral
inclinometer movement to vertical settlement plate movement is 20 percent or
below. When the displacement ratio ranges from 20 to 30 percent, embankment
filling may continue, but with an increase in instrumentation monitoring specified
by the QC Manager. All fill placements shall stop immediately when the
displacement ratio is above the 30 percent level. Embankment loading may not
resume until the displacement ratio drops below 20 percent.

It should be noted that embankment loading may also be restricted and/or modified at the
discretion of the QC Manager based on other potentially unstable conditions not outlined

herein.

12. Program Documentation

Documentation shall be collected and maintained by the QC Manager (copied to the Owner)
during the test embankment program. This documentation shall include but not be limited to

the following:

e Daily construction field reports;

e Weekly construction summary reports;

e Observation reports;

e Contractor submittals;

e Material conformance data;

e Photographic documentation;
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e Survey data;
e Construction issue and solution reports;
e Plan modifications; and

e Meeting minutes.
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Summary of Stability
Analysis



Test Embankment Program
Kingston Fossil Plant
Harriman, Roane County, Tennessee

Summary of Stability Analysis
Test Embankment Program — Area "A"

1. Introduction

A test embankment program is currently planned at the Kingston Fossil Plant. The purpose
of this program is to verify geotechnical design parameters and construction methodology.

Geotechnical instrumentation, including settlement plates, inclinometers, and piezometers,
will be installed at selected locations to monitor vertical consolidation of foundation soils,
lateral movement of embankment and foundation materials, and pore water pressure
generated by the embankment loading. The measured data will be used to regulate the rate
of fill placement to reduce the potential for global failure of the embankment.

To assist in developing the test embankment program, preliminary slope stability analyses
were performed. Presented herein is a summary of the preliminary results for previously
defined Area "A" only.

2, Stability Analysis

Two cross sections were analyzed. Section 1A passes through the approximate center of
Area "A" and is roughly parallel to Swan Pond Road. Section 2A is perpendicular to Section
1A and cuts through the slope to the west. The geometries of these two sections are
summarized in Table 1.

Table 1. Cross Section Geometries
Section 1A Section 2A

Slope Crest Elevation, (ft) El. 802 El. 802

Slope Toe Elevation, (ft) El. 756 El. 768

Slope Height, (ft) 46 34

Slope Inclination 3H:1V 3H:1V
Intermediate Benches @ El. 772 and EI. 787 @ EI. 772 and EI. 787
Bench Width, (ft.) 50 50
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Soil parameters used in the analyses, as summarized in Table 2, were developed from the
preliminary field exploration and laboratory testing performed by AECOM and our experience
with similar soils. A total of five consolidated undrained (CU) triaxial tests have been
performed by AECOM on remolded fly ash material. The specimens were prepared by
drained slurry techniques. Vane shear tests were performed to measure both peak shear
strength and remolded shear strength of the native clay soils. The data are scattered and do
not indicate any recognizable correlations with depth (i.e. overburden pressure). The
undrained clay strengths presented in Table 2 are the "two-thirds" values. This is generally
supported by the following USACE recommendations: "Prior Corps of Engineers’ practice
has been to draw the strength envelope in a position such that data from two-thirds of the
tests lie above the failure envelope. This recommendation is reasonable (USACE EM 1110-
2-1902, 2003)." Five CU triaxial tests were performed by AECOM on the clay soil. The
lowest friction angle was conservatively selected as the drained strength for the clay
material. A conservative cohesion (100 psf) was assumed for the compacted ash
embankment, such that critical slip surfaces do not occur near the surface. It should be
noted that the lab testing program is still a work-in-progress, thus these parameters may be
updated or revised in the future.

Table 2. Summary of Soil Parameters
Unit Weight (pcf) Undrained Strength Drained Strength
Above Friction
Soil Ground Peak Remolded | Angle |Cohesion
Type Water Saturated (psf) (psf) (deg.) (psf)
Compacted Ash
Embankmmerit 100 110 - - 28 100
Existing Fly Ash 100 110 -- - 23 0
Native Clay 120 125 1,380 280 22 0
Native Silty Sand 125 130 -- - 26 0
Dense Sand 110 115 -- - 35 0
Bedrock Very Strong '
Note: ' — Assumed strong enough that critical slip surfaces do not occur in rock

Stability analyses were performed using the computer program SLOPE/W (GEO-SLOPE
International Ltd). The Morgenstern-Price method was used to compute the factor of safety
for the considered failure surfaces. An optimization process was then conducted to obtain
the critical failure surface.

First, the stability analyses were performed using the undrained clay strengths. The results
indicate that the analyzed slopes exceed the minimum required factor of safety of 1.5 with
the peak strength (factors of safety of 1.86 and 2.09 for Sections 1A and 2A, respectively);
however, the required factor of safety is not met with the remolded strength (factors of safety
of 0.90 and 1.28 for Sections 1A and 2A, respectively). Therefore, monitoring program must
be implemented for construction of the test embankments.

Subsequent analyses were then performed using the effective stress approach. Excess pore
water pressures (P.W.P) generated by the applied embankment load were considered for the
native clay and existing fly ash layers. These analyses do not account for shear-induced
pore pressures. Lateral shear will be monitored by the inclinometers. The results of the
stability analyses are summarized in Table 3. The Excess P.W.P Ratio is defined as
"increase in pore water pressure at a location divided by change in vertical stress due to

2
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added embankment weight at the same location." The groundwater level was assumed to be
at the existing ground surface. The results indicate the failure mode is generally circular.

Table 3. Results of Stability Analyses
Calculated Factor of Safety
Section 1A Section 2A
Excess P.W.P. Excess P.W.P.
Excess P.W.P. Applied to Both Excess P.W.P. Applied to Both
Excess P.W.P. Applied to Clay Clay & Existing Applied to Clay Clay & Existing
Ratio (%) Only ' Ash ? Only Ash
0 1.89 1.89 2.09 2.09
10 1.87 1.79 2.10 2.00
20 1.86 1.67 2.09 1.89
30 1.85 1.57 2.09 1.79
40 1.80 1.49 2.09 1.68
50 1.77 1.37 2.09 1.58
60 1.74 1.27 2.10 1.47
70 1.69 1.18 2.10 1.35
80 1.64 1.06 2.10 1.24
90 1.58 0.93 2.10 1.1
100 1.52 0.82 2.10 0.98
Note: ' The clay layer is subjected to static pore water pressure plus excess pore water pressure generated

by embankment weight; all other layers are subjected to static pore water pressure only.

2 Both clay layer and existing fly ash layer are subjected to static pore water pressure plus excess pore
water pressure generated by embankment weight; all other layers are subjected to static pore water

pressure only.

The above data are plotted as the calculated factor of safety vs. Excess P.W.P Ratio in

Figures 1 and 2.
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e The analyzed Sections 1A and 2A slopes exceed the minimum required factor of
safety of 1.5 under long-term conditions (excess pore water pressure is zero).
Section 1A has lower factors of safety than Section 2A due mostly to differences in
embankment height.

e |If no excess pore water pressure is built up in the existing ash layer, then both
analyzed sections exceed the minimum required factor of safety of 1.3 even for the
scenario of the excess pore water pressure equaling the embankment weight.

e |[f the rate of fill placement is fast enough for the existing ash layer to develop excess
pore water pressure, then the test embankments may have a potential to fail. Figure
1 indicates that the factors of safety are 1.5, 1.3, and 1.1 at the Excess P.W.P Ratio
of 37, 56, and 75 percent, respectively.

e To reduce the potential for global failure of the embankments, the following criteria
are recommended for the monitoring program:

- Action Level: The Excess P.W.P Ratio reaches 10 percent. If this condition
occurs, increased frequency of monitoring and inspections must be
implemented.

- Alarm Level: The Excess P.W.P Ratio reaches 15 percent. If this condition
occurs, fill placement should be stopped until the ratio decreases to below
10 percent.

- In addition to the above Excess P.W.P Ratio criteria, fill placement should be
stopped if the inclinometer data, settlements, or other observed deformations
indicate movements along a potential failure plane.

- During fill placement, it is recommended piezometer readings be taken twice a
day, and inclinometers and settlement plates be measured once a day. This
frequency of measurement may be increased or decreased based on the
instrument readings as construction progresses.

3. Limitations

The recommendations presented herein are based on theoretical analyses that reflect
current, but limited, information on the subsurface conditions at the site. The validity of the
factor of safety relationships depend on the validity and completeness of this information.
Unknown subsurface conditions could adversely affect the embankment stability during
construction. The reliability of the instrumentation is dependent, in part, in their location in
critical areas, which may be difficult to predict. For these reasons, the preliminary analyses
presented here and the field monitoring data should be viewed only as indicators of the
embankment stability. Field observations during construction will be a necessary component
to ensuring the safety of test embankments.
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Plots of Stability Analysis

Summary of Soil Parameters

Material No. in Plots Unit Weight (pcf) Drained Strength
Soil Type = :
Above Friction Cohesion

1A Plots | 2A Plots Giotind Water Saturated Angle (deg.) (psf)
Compacted Ash
Ermibankment 6 5 100 110 28 100
Existing Ash 1 1 100 110 23 0
Native Clay 2 2 120 125 22 0
Native Silty Sand 3 3 125 130 26 0
Dense Sand 4 -- 110 115 35 0
Bedrock 5 4 Very Strong

1
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Figure 107 (A) — 70% Excess P.W.P in Clay Only

100 —

0.80 —

1475
L4
080 ¥ o

Elevation, ft. (x 1000)

060 —

| | 1 | | | | 1 | | | |
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700

Distance, ft.

Figure 107 (B) — 70% Excess P.W.P in Both Clay and Existing Ash

10

vA1756\active\175669015\clericalrepori\atiachment 3\stability_analysis_test_embankment_a_plots.doc 06/03/09




Elevation, ft. (x 1000)

065 (—

| | | | | | | | | | | |

0 50 100 150 200 250 300 350 400 450 500 550 600
Distance, ft.

Figure 108 (A) — 80% Excess P.W.P in Clay Only

1.00 —

095 —

080 —

085 (—

700

Elevation, ft. (x 1000)

085 [—

060 [—

055 —

050 | | | 1 1 | | | ! | | | | |

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Distance, ft.
Figure 108 (B) — 80% Excess P.W.P in Both Clay and Existing Ash
11
06/03/09

vi\1756\active\175669015\clericalreport\attachment 3\stability_analysis_test_embankment_a_plots.doc




1.00 !»

090 —

0.80 T

Elevation, ft. (x 1000)

070

065 (—

060 —

055 (—

0 50 100 150 200 250 300

350 400 450 500 550
Distance, ft.

Figure 109 (A) — 90% Excess P.W.P in Clay Only

085 [—

085 —

075 H-

600

650

700

Elevation, ft. (x 1000)

065 —

060 [—

055 [—

| | | | |

0 50 100 150 200 250 300

350 400 450 500 550

Distance, ft.

Figure 109 (B) — 90% Excess P.W.P in Both Clay and Existing Ash

1

v:\1756\active\175669015\clericalreport\attachment 3\stability_analysis_test_embankment_a_plots.doc

2

600

650

700

06/03/09




1.00 ’>

090 —

075 H- 1

Elevation, ft. (x 1000)

070

| | | | L | | |

0 50 100 150 200 250 300 350 400 450 500 550 600 650
Distance, ft.

Figure 110 (A) — 100% Excess P.W.P in Clay Only

095 [—

085 |—

700

075 H-

070

Elevation, ft. (x 1000)

065 (—

060 (—

055 [—

| | | | | | | | | | | |

0 50 100 150 200 250 300 350 400 450 500 550 600 650
Distance, ft.

Figure 110 (B) — 100% Excess P.W.P in Both Clay and Existing Ash

13

vi\1756\active\175669015\clericalireporfiattachment 3\stability_analysis_test_embankment_a_plots.doc

700

06/03/09




Elevation, ft. (x 1000)

1.00 ’»

090 —

2093

0.80

075 -

0.70

065 (—

| | | | |

250 300 350 400 450 500 550 600 650 700
Distance, ft.

Elevation, ft. (x 1000)

Figure 2A (A) — Peak Undrained Strength in Clay (c=1,380 psf)

1.00 ’>

095 (—

090 [—

060 |—
055 |—
050 | 1 | | | | | | | | | | | |
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Distance, ft.

Figure 2A (B) — Residual Undrained Strength for Clay (c=280 psf)

v:\1756\active\175669015\clericallreport\attachment 3\stability_analysis_test_embankment_a_plots.doc

14

06/03/09




1.00 ’—‘

095 —

0.75

070

Elevation, ft. (x 1000)

| | | | | | | | |

\

V17

ive\175669015\

150 200 250 300 350 400 450 500 550
Distance, ft.

Figure 200 — No Excess P.W.P

15

3\stability_analysis_test_embankment_a_plots.doc

600

650

700

06/03/09




Section 2A Plots
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AECOM

AECOM
750 Corporate Woods Parkway, Vernon Hills, IL 60061
T 847.279.2500 F 847.279.2510 www.aecom.com

March 25, 2009 sent via e-mail : rerodgers@tva.qov

Mr. Ralph E. Rodgers
Tennessee Valley Authority

400 West Summit Hill Drive
Knoxville, Tennessee 37902-1401

Re: Review of Stantec Updated Test Embankment Program at Area A at Kingston Fossil Plant, Harriman,
Roane County, Tennessee — AECOM Project No. 60095742

Dear Mr. Rodgers,

As requested by TVA’s Barry Snider, we have reviewed the following work in progress documents provided by
Stantec in emails to AECOM dated March 23, 2009.

1. Test Embankment Program, Kingston Fossil Plant, Harriman, Roane County TN.” 4 pages, updated
March 23, 2009.

2. Construction Quality Control Plan (CQCP), Test Embankment Program, Kingston Fossil Plant, Harriman,
Roane County TN.” 10 pages, updated March 23, 2009.

Sheet 1 of 6, Plan Limits, Kingston Test Embankment Program, updated March 2009.
Sheet 2 of 6, Instrumentation Plan, Kingston Test Embankment Program, March 2009.
Sheet 3 of 6, Cross Section, Kingston Test Embankment Program, updated March 2009.
Sheet 4 of 6, Typical Details, Kingston Test Embankment Program, updated March 2009.

Sheet 5 of 6, Typical Details (Settlement Plate), Kingston Test Embankment Program, updated March
2009.

8. Sheet 6 of 6, Typical Details (Inclinometer and Piezometer), Kingston Test Embankment Program,
updated March 2009.

N o o Mo

There was no cross-section for Test Embankment Area B. It would be very useful for TDEC to see the proposed
cross-section for this test area.

Per TDEC directive, the remedial design documents for containment and closure of the Kingston Ash Pond and
Dredge Cells will be reviewed by AECOM and TVA to promote short and long term structural stability and integrity
of ash ponds. AECOM has been requested to review remedial designs as we are the Root Cause Analyst (RCA)
of failure at this site. Both TVA and AECOM have been appointed to the TDEC structural integrity group of

reviewers.
Performance Monitoring at Test Embankment at Area A

We assume Test Embankment A will be completed prior to constructing Test Embankment B. With this in mind,
we offer the following comments and recommendations to measure the foundation response of failed wet flyash
and lake bed silty clay for relocated ash placed at Test Area A.

1. We acknowledge that Stantec prepare a supplemental Sheet 2 of 6 showing their proposed
instrumentation plan. We superimposed their data on our instrumentation plan and concur with their plan.
Attached is our superimposed plan of Stantec’s and AECOM instrumentation plan.

2. We understand Stantec will install either pneumatic piezometers or vibrating wire low pressure
transducers rather than high volume Casagrande-type piezometers shown of Sheet 5 of 6. We agree
with multi-level deep piezometers shown on Sheet 3 of 6 to be installed to monitor pressures along two
lines under the Area A fill in failed flyash and foundation clay. We recommend that Sheet 6 of 6 be
revised to show low volume electronic or pnuematic piezometers.



9.

These instruments will be used to demonstrate rate of filling and the effectiveness and time for drainage.
We also recommend at one or two locations under the deepest portion of the fill that vibrating wire
piezometers be installed and connected to a data logger (i.e., RST Model No. DT2011) to better evaluate
the rate of dissipation of excess porewater pressure after fill placement within the loose flyash and
underlying clays. We suggest the details include tip elevations for the vibrating wire or pneumatic
piezometers in the clay and in the ash just above the clay.

We recommend survey points be installed on the fill slope or bench surfaces to monitor top of relocated
fill settlements.

We acknowledge the Stantec use of excess pore water pressure ratio as triggering thresholds for fill
performance:

e Less than 30% of below regular monitoring
e Between 30% and 50% , fill with more instrumentation monitoring

e Greater than 50% stop filling

However, there were no stability computations attached to justify these threshold levels. We suggest
these analyses be included subject to modification during filling.

We suggest several triggering limits be defined to slow or halt filling if:

e Piezometer measure pore water pressures exceed certain predefined limits related to during
construction slope stability effective stress analysis (ESA) factor of safety of 1.3 (trigger) and 1.1 (stop
work or unload).

e Inclinometer and settlement plate derived DR ratio of lateral inclinometer movement to vertical
settlement plate movement (dh/dv) exceeds 0.2 (trigger) or 0.3 (stop work or unload), per the
recommendations of Dr. Charles Ladd’s 1991 Terzaghi Lecture.

AECOM has installed piezometer nests and rock socketed inclinometers at boring locations 09-408, 09-

503, 09-500, and 09-502 located along our RCA east-west test boring and instrumentation line

immediately north of Stantec’s fill Area A. Furthermore, we have piezometer nests and a deep

inclinometer though the unfailed hydraulic filled flyash and clayey foundation soils at 09-303 in Cell 1

located immediately south of the Area A Test Embankment.

We understand Stantec will take over monitoring AECOM installed instrumentation (pneumatic

piezometers and inclinometers) starting tentatively the first week of April 2009.

Change references to the Emergency Dredge Cell to the TDEC permitted Phase 1 Dredge Cell.

Relocated Ash Placement Procedures at Areas A and B

We suggest the Construction Quality Control Plan (CQCP) address the following issues:

1.
2.

V:\1756\active\175669015\clerical\report\Attachment 4\1_R60095742-Peer_Rev_Stantec_TestEmbankment-whw-rev2b-032509.doc

Identify alternatives to 50-ton heavy equipment proof-rolling of wet failed flyash.

Avoid using woven geotextile over failed ash. We suggest non-woven geotextile, geogrid, bottom ash,
concrete sand or crushed stone over non-woven geocomposite drainage strips to promote blanket
drainage under the test embankments and fill stability for relocated ash over failed wet flyash under fill
Area A:

Provide fill lift thickness recommendations in the CQCP. We suggest lift thickness not exceed 24 inches.

Address the fact that the CQCP technical specifications are silent regarding the degree of compaction
needed for the dewatered flyash that will be placed over the Ball Field area. We concur with Stantec’s
verbal recommendation of 90% of the maximum dry density per ASTM D698, Standard Proctor Test, be
used to reduce the potential for liquid fill or slurry to be placed over the new fill area. There should be
moisture limits defined in the CQCP after bench scale testing.

Recognize that in Section 6.3 of the QCCP we recommend that a large static smooth drum roller or
loaded off-road haul truck be used to compact the reworked flyash above the working platform.
Compaction of new ash fill may not be possible for the first couple of lifts as the compaction effort may fail
the loose ash.

If nuclear density testing is used to measure the in-place density of compacted flyash, we recommend
that a sand cone or water replacement density tests be performed every 10 tests to confirm the nuclear
density meter results.

Provide a cross-section of Test Embankment B showing the intended height of fill and bench layout.
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Recommended Stability Analyses for Test Embankments A and B

Prior to filling Areas A and b, Stantec should run shallow and deep global circular and wedge block, limit
equilibrium stability analyses to show adequate factors of safety (FS) for staged fills up to 45 feet high. We would
like to see hold periods between the 15, 30 and 45-foot high fill stages to ensure stability and falling pore-water
pressures, settlement of the ash and inward movement of the inclinometers. This is important since it will allow
time for thorough review of the instrumentation data before proceeding further.

Please note that the existing failed and unfailed ash do not show decreasing void ratio with depth. There is
evidence that the ash may not consolidate as much as expected. This could impact the undrained shear strength
of the ash if it does not consolidate under surcharge loading. We have attached sheets showing void ratio versus
elevation in failed and unfailed ash.

We also suggest that bench scale laboratory studies identify the moisture-density relationship for the relocate
flyash material to provide actual friction angles for relocated flyash. We recommend Stantec run effective stress
and total stress analysis analyses (ESA and TSA) rapid undrained loading analyses to demonstrate computed FS
will be greater than 1.3. However, the project will be using performance monitoring instrumentation to
demonstrate relatively drained fill and soil behavior.

Summary

We are in favor of this engineered test embankment at Areas A and B with performance monitoring based on
stability analyses. We will learn much about the foundation clay and failed flyash under relatively rapid loading for
relocated flyash fills up to 45 feet high above failed Cell 1 and 3 located at the north end of failed stack section
using benched fill slopes no steeper than 3H:1V. AECOM supports the premise that this engineered test fill
solution based on analysis, design assumptions and testing be verified by daily monitoring and surveys. It would
also be interesting to see if rapid filling can re-initiate minor movement along the December 22, 2008 failure
plane. The failed section has little to no inertia in the failure mass to see movement at this time.

The TVA should avoid excavating deep continuous west to east drainage trenches along the series 09-200 holes
and do not dig drainage trenches parallel to the toe of the Test Embankment A and B fills. The fact the failed ash
has an angle of repose of less than 1% if evidence that the failed ash is loose (high void) and we want to avoid

increasing shear stresses under the test embankments by creating higher driving forces due increase differential

height of failed ash.

It would be very useful to run test borings or CPTu after the test fill to see if there has been an increase in fill
strength or consolidation of the failed loose and submerged flyash. We suggest the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>