- Kingston Fossil Plant
Dry Fly Ash Collection
Design & Install New Fly Ash Handling System
‘ Estimate Number: 04096 Option: 0 PCN Number:
Plant: KIF Revision: 0 Estimate Type: Conceptual
Cost Engineer:  B. L. Renfroe Unit #: Estimate Accuracy: +/- 30%
Requesting Engr: R. E. Purkey Phase: | Estimate Issue Date: 12/10/2003
Phase I Hours Dollars
Engineering $425,000
Partner (Non-Manual)
Other / Other Organizations $0
Total Phase I 425,000
Phase I1
Engineering $40,000
Long Lead Procurement $1,185,000
Partner ( Non-Manual )
Other / Other Organizations $0
Total Phase I1 $1,225,000
Phase I11
Construction ( Partner )
Permanent Material : $51,521
Labor (T&L) : 11,121.00 $407,918
Labor ( Non-Manual )
Equipment $5,000
Subcontracts $21,693,750
Partner Fee - $20,396
\ Partner Insurance $12,238
¢ Escalation $805,601
Construction Risk Dollars $0
N Other $21,321
i Total Construction Cost $23,017,745
Engineering $87,000
Direct plant support + TVA Other Costs $0
Project Risk Dollars $245,255
Other / Other Organizations $0
Total Phase 111 $23,350,000
All Phases
Construction Partner 11,121.00 $23,017,745
Long Lead Procurement $1,185,000
Engineering $552,000
Other / Other Organizations $0
Total Risk Dollars $245,255
Total Project Costs 11,121.00 $25,000,000
For Information only Total Environmental $0
For Information only Total Demolition Costs $0
Page 1 of 1 12/11/2003 10:50:06 AM|
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Message Page 1 of 1

Powell, Ronald D.

-‘ From: Renfroe, Bret
Sent: Monday, December 15, 2003 10:18 AM
To: Powell, Ronald D.
Subiject: KIF Dry Fly Ash Collection

Ron,

I rolled up the estimate that included replacing the ash handling with a Dry Fly Ash Collection. The total estimate

was for $25,000,000. My estimated scheduled time to complete, would be 24 months. If you need anything else,
let me know.

Bret L. Renfroe
Tennessee Valley Authority
Cost Estimator

1101 Market St. LP 2P -C
Chattanooga, TN 37402-2801
Phone: 423-751-7684

Fax: 423-751-4295

12/18/2003
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.

KINGSTON FOSSIL PLANT
INSTALL A LINER/LEACHATE COLLECTION
SYSTEM ON EXISTING DREDGE CELLS

Estimate Number 04097 Option: 0 PCN Number:
Plant: KIF Revision: 0 Estimate Type: Conceptual
Cost Engineer: C. L.Toney Unit #: Estimate Accuracy: +/- 30%
Requesting Engr: Harold L. Petty Phase: 1 Estimate Issue Date 12/12/2003
Phase I Hours Dollars
Engineering $28,000
Partner (Non-Manual)
Other / Other Organizations $0
Total Phase I 28,000
Phase 11
Engineering $143,000
Long Lead Procurement $0
Partner ( Non-Manual )
Other / Surveying &Envr Permitting $25,000
Total Phase 11 $168.000
Phase II1
Construction ( Partner )
Permanent Material $1,190,688
Labor ( T&L ) 43,193.89 $1,026,554
Labor ( Non-Manual ) 4,320.00 $216,000
Equipment $526,470
Subcontracts $1.456,100
Partner Fee $62,128
Partner Insurance $37,277
Escalation $110,290
Construction Risk Dollars $0
Other $66,979
Total Construction Cost $4,692,486
Engineering $25,000
Direct plant support + TVA Other Costs $0
Project Risk Dollars $39,514
Other / Field QA/QC Services $47,000
Total Phase IT1 4,804,000
All Phases
Construction Partner 47,513.89 $4,692,486
Long Lead Procurement $0
Engineering $196,000
Other / Other Organizations $72,000
Total Risk Dollars $39,514
Total Project Costs 47.513.89 5,000,000
For Information only Total Environmental $0
For Information only Total Demolition Costs $0

Page 1 of 1

1271272003 1:50:21 PM
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Z MACTEC

Mr. Ron Purkey

Tennessee Valley Authority
1101 Market Street, LP-2G
Chattanooga, TN 37402

Phone: (423) 751-4820
Fax: (423) 751-7094

Subject: Report of Geotechnical Engineering Support Services
Ash Disposal Area
Kingston Fossil Plant
Kingston, Tennessee
MACTEC Project 3043031074/0001

Dear Mr. Purkey:

MACTEC Engineering and Consulting, Inc., (MACTEC) is pleased to provide continuing
geotechnical engineering support for the ash disposal studies at the Tennessee Valley Authority

(TVA) Kingston Fossil Plant near Kingston, Tennessee.
Project Information

We have obtained project information through a series of site visits, meetings at the plant site,
discussions with you and your staff, discussions with members of the TVA Ash Recovery Team,
and discussions with plant personnel. We have also been provided geotechnical investigation
reports that include field investigations and laboratory tests performed by Singleton Laboratories,
TV A-prepared drawings, and slope stability analyses.

This letter addresses three sub-tasks we have been recently assigned:

1. Investigate the feasibility of installing a liner/leachate collection system on
the existing dredge cells and provide a conceptual design including
sketches and estimated material quantities. TVA will use the estimated
material quantities to develop an order of magnitude cost estimate.

MACTEC Engineering and Consulting
1725 Louisville Drive * Knoxville, TN 37921-5904
865-588-8544 « Fax: 865-588-8026

TVA-00013873



Ash Disposal Area - Kingston Fossil Plant ' December 5, 2003
MACTEC project 3043031074/0001

2. Gather information concerning the feasibility of installing a Vibrated
Beam Slurry Wall to cut off seepage through the existing dredge cells.

3. Perform a cursory review of slope stability analyses of the dredge cells
recently made by members of your staff.

The following paragraphs address these sub-tasks.

Synthetic Liner and Underdrain

At TVA’s request, we gathered information related to the use of a synthetic low-permeability liner
and underdrain system to assist in determining if this concept might be a potential feasible
remediation alternative. Essentially, this concept involves the placing of a low-permeability liner
and underdrain system on the prepared surface of the existing Stage C3 cells to create a “bathtub”
where future ash placement in the cells would not result in additional piezometric head on the
lower dikes and subseq(xent additional seepage and piping. After evaluat:ihg technical literature,
construction specifications, and project experience with the placement of such systems, we have

determined the construction of this system would consist of the following:

e Grading of the existing surface cell ash to form a “saw-tooth” surface
conceptually shown on the attached “Grading and Collector Plan”

e Construction of a 60 mil High Density Polyurethane (HDPE) synthetic
- liner on the graded surface ‘

e Construction of the collector drain system conceptually shown on the
attached figure

o Placement of a protective cover and drainage layer consisting of about 12
inches of free draining sand on the HDPE liner

Conclusion — The construction of the synthetic liner and collector drains would conceptually
provide an option for continued use of the dredge cells and reduction of the potential for additional
seepage and piping associated with the continued use of the cells. During our limited investigation
we did develop concerns related to the feasibility of such a system. These concerns can be

summarized as follows.

TVA-00013874



Ash Disposal Area - Kingston Fossil Plant

MACTEC project 3043031074/0001

The attached quantities were developed based upon the conceptual design shown on the attached

figures. Not included in the attached quantities are design services, surveying services, or QA/QC

services.

Based upon conversations with designers and contractors familiar with
synthetic liner systems, we understand that these liners are relatively
commonly used for fly and bottom ash landfills. However, we could find
no project experience where such a liner had been placed on the surface of
an existing ash pond to form a low-permeability cut off for future cell
operations.

Differential settlement caused by compression of the underlying ash
sediments as a result of the placement of new ash could result in loss of
liner or collector drain integrity. Also, differential settlement could result
in distortion of the “saw-tooth” graded surface such that drainage
conditions were not favorable.

Based upon MACTEC’s project experience of high volume dredge
effluent eroding non-cohesive materials, the placement of new ash
materials into the lined cells by uncontrolled dredging might disturb the
free draining sand protective cover/drainage layer overlaying the liner.
Loss of liner integrity and/or the creation of unfavorable drainage
conditions might necessitate the construction of a stilling basin or some
other such special feature to slowly release new ash sediments onto the
surface of the lined cell. - ‘

Construction of the proposed system would require some relatively fine
grading of the existing ash materials. The ability of these materials to be
formed and maintained in the necessary shape prior to the construction of
the liner is not known. '

Liner systems require seams between adjacent pieces of liner to be joined
using one of several different processes. Based upon our investigation,
each of these processes requires relatively clean liner material for proper
bonding at the seam. Based on the history of “dusting” problems with ash,
stringent QA/QC construction procedures and precautions would be
required to assure the development of proper seams in the liner.

Future operations, such as dredging or underdrain or outlet drain.

construction, would have to be performed in such as way as not to
compromise the integrity of the synthetic liner.

December 5, 2003 -

TVA-00013875



Ash Disposal Area - Kingston Fossil Plant December 5, 2003
MACTEC project 3043031074/0001

Table 1
Approximate Quantities

~60-mil HDPE Liner 1.000000SF | LSO00,000SF | 2,800,000

S.F

. (65 Acres)
SP Sand Protective Cover/Drainage 37,000 CY 65,000 CY 102,000 CY
Layer
6-Inch Perforated Pipe --- --- 13,000 LF
8-Inch Perforated Pipe -~ ' _-- 285 LF
12-Inch Perforated Pipe R — — 120LF
6-Inch Non-Perforated Pipe --- --- 425 LF
12-Inch Non-Perforated Pipe --- --- 125 LF
6-Inch Liner Penetration Boots -—- —am t . 8Each
12-Inch Liner Penetration Boots - - 1 Each
Rip Rap ‘ --- --- 20CY
1032 Crushed Stone --- - 20CY
1081 Crushed Stone - --- 940 CY
Filter Fabric ’ ' - --- 90,000 SF
Anchor Trench Excavation - --- 1,100 CY
Anchor Trench Compacted Backfill - --- 1,100 CY
Ash Grading - Cut --- - 55,000 CY
Ash Grading - Fill -— e 58,500 CY

Prepared By _MH Date /2;/4,-/0 3 __ Checked By W Date _/. Z'/ 4,/ 23

Vibrated Beam Slurry Wall

At TVA’s request, we gathered information related to the Vibrated Beam Slurry Wall (VBSW)
technique to determine if this concept might be a potential feasible remediation alternative. We
discussed this concept with other Mactec employees with actual design and construction
experience with this technique; contractors with installation experience; and the President and Vice
President of the company that holds the patent rights, Slurry Systems Incorporated (SSI). We also
obtained technical literature, construction specifications and project experience. Qur limited

investigation can be summarized as follows.

e  MACTEC has successfully used this concept on several dams but typically
to depths of 30 to 35 feet.

e One major commercial construction contractor indicated his experience
- was limited to a wall depth of about 55 feet maximum.

TVA-00013876




Ash Disposal Area - Kingston Fossil Plant

MACTEC project 3043031074/0001

Conclusion - A VBSW may be capable of successfully cutting off the existing and future seepage
from the dredge cells. However, we have some concerns about this technique before we could

make a strong recommendation for its use. These concerns can be summarized as follows.

We could find no project experience of a wall built through ash sediments
although walls have been constructed on the outside of ash containment
areas. SSI indicated they had successfully installed many walls in soils
that had characteristics and behaviors similar to ash, i.e., wet, soft, fine
grain sands and silts.

SSI provided to us a listing of approximate 70 projects where they have
installed VBSW. The majority of the listed projects were walls less than
50 feet in depth. However, there was one project with a wall of 82 feet
and another at 100 feet depth.

SSI indicated a wall with a2 maximum depth of 95 feet is currently being
constructed in the northwest.

SSI also indicated that most walls have been constructed with active
seepage flow similar to the recent seepage at the ash cells at Kingston.

MACTEC evaluated an existing soils investigation report (Singleton
Laboratory Report dated September 29, 1994) supplied by TVA in an
attempt to determine the elevation of an in-situ impervious soil to key the
bottom of the slurry wall into to establish positive cutoff of flow. The
widely spaced borings in this report did not provide sufficient information
to confidently establish a required wall depth to ensure a positive cutoff.
Based upon extremely limited information, it is believed a wall depth of
roughly 90 feet would be required. As noted previously, there are very
few existing VBSW that have been installed this deep. It should be noted
that no boring information exists along the west side of the cells (along
Swan Pond Road) and only one boring along the south side dike, i.e., only
one boring in over 3,000 feet length of dike.

We believe that additional borings are necessary to confidently establish a
profile of impervious soil beneath the ash to know with some certainty the
required depth of slurry wall.

We cannot find an existing project where a VBSW has been constructed in
ash sediments.

The wall depths anticipated for the Kingston dredge cells would be
approaching the upper limits of depths we have been able to determine for
existing projects.

December 5, 2003
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Ash Disposal Area - Kingston Fossil Plant December 5, 2003
MACTEC project 3043031074/0001 ‘

We have learned that VBSW cost approximately $2 to $4 per square foot to install depending upon
the wall depth, i.e., costs increase with depth. Roughly 7,250 linear feet of wall would be required
to completely encircle the existing Stage C perimeter dike. Assuming a required wall depth of
about 90 feet and a cost of $5 per square foot due to the significant depth, a completed VBSW

would cost roughly $3,300,000. This cost would not include a boring program to confidently
establish a design wall depth.

Slope Stability Analyses

At TVA’s request, we reviewed the slope stability analyses performed by TVA on the ash disposal
cells. The information provided to us included slope stability input files, as well as corresponding
plots showing slope geometries, material types and cross section zonings with assurﬁed densities
and shear strength properties, phreatic surfaces, computer generated failure surfaces, and associated

factors of safety. The findings of our cursory review can be summarized as follows.
, :

e The provided information included four sets of analyses. The first analysis
included an “as is” or existing geometry with an approximate maximum
elevation of 810 feet msl. This analysis investigated the short-term
condition (end of construction). The minimum factor of safety was 1.6.

e The second analysis included a projected future geometry with a maximum
elevation of 841 feet msl. This analysis investigated both the short-term
and long-term static conditions. The minimum factors of safety for the
short-term and long-term conditions were 0.9 and 1.2, respectively.

o The third analysis included the projected future geometry with a maximum
elevation of 841 feet msl. This analysis incorporated the implementation
of a hypothesized bentonite slurry cutoff wall which altered the phreatic
surface. The factors of safety for the short-term and long-term conditions
were 1.0 and 1.4, respectively. ’

e The fourth analysis included the projected future geometry with a
maximum elevation of 841 feet msl. This analysis incorporated a slightly
modified fly ash geometry and higher shear strength properties. The
factors of safety for the short-term and long-term conditions were 2.9 and
2.3, respectively.

Conclusion - It was observed that the shear strength properties of the various materials (earth dike,
residual soil, bottom ash, and fly ash) used in the slope stability analysis were exactly as reported in
soils investigation reports (Singleton Laboratory Report(s) dated September 29, 1994 and May 31,
1995). These reports were supplied to us by TVA. Although the shear strength properties used in

the analyses were obtained directly from laboratory testing, some of the values tend to be non-
6

TVA-00013878




Ash Disposal Area - Kingston Fossil Plant . December 5, 2003
MACTEC project 3043031074/0001

conservative based on MACTEC’s experience, e.g., angle of internal fricti'on of 35 to 38 degrees
used for fly ash. Additionally, there is some basis for considering raising parameters for other
zones. Further analyses are recommended using more reasonable shear strength property values.
Also, the analyses involving the projected future geometry produced short-term and long-term
factors of safety of less than 1.5. Further stability analyses and evaluation of existing and proposed

construction is recommended.
4

Mr. Purkey, we appreciate this opportunity to provide these services to TVA. If you have any

questions regarding this information, please contact Carl Tockstein, Matt Haston, or Sam Stone at ‘
(865) 588-8544.

Sincerely,
MACTEC ENGINEERING AND CONSULTING, INC. S ; e ‘:‘f
A T P hbs et
: -
A 5 %M@ %“' HE:
Matthew B. Haston, P.E. Samuel D. Stone, P.E. 3 TS
Senior Engineer LW Senior Principal Engmeer ’ .g“,g?

‘ . ,// e .o"-aonl‘ *@\\i"
MBH/SDS:sjm 1 QF TEW

’Ilmmmam'\ o
cc: Mr. Lynn Petty
TVA Chattanooga

Electronic AutoCAD File Attachments on CD: DREDGECELLS_SITEPLAN
DREDGECELLS_SECT A & B

TVA-00013879



KIF HAUL ASH FOR BUFFER DIKE COST R1.xls

. STAGE YEAR QUANTITY UNIT COST/CY ESCL FACTOR $AMOUNT

2003 cY $ 5.00
D1 2004 198,800 cY $ 5.00 1.030 1,023,820
D2 2005 103,400 CcY $ 5.00 1.061 548,485
D3 2006 122,200 cY $ 5.00 1.093 667,656
E1 2008 92,600 cY $ 5.00 1.159 536,744
E2 2010 98,900 cY $ 5.00 1.230 608,173
E4 2011 116,800 cY $ 5.00 1.267 739,794

$4,124,672

Note: Estimated escalation is based on 3% per year for combined labor and equipment.

Page 1

NPV

$890,278
$421,912
$460,453
$306,711
$296,670
$336,270

$2,712,293
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KINGSTON FOSSIL PLANT
INSTALL 60 MIL HDPE LINER ON SWAN POND
ROAD SIDE OF EXISTING DREDGE CELL

Estimate Number 04101

Option: 0 PCN Number:

Plant: KIF Revision: 0 Estimate Type: Conceptual
Cost Engineer: C. L.Toney Unit #: Estimate Accuracy: +/- 30%
Requesting Engr: Harold L. Petty Phase: 1 Estimate Issue Date 12/15/2003
Phase 1 Hours Dollars
Engineering $7,000
Partner (Non-Manual)
Other / Other Organizations $0
Total Phase | $7.000
Phase 11
Engineering $33,000
Long Lead Procurement $0
Partner ( Non-Manual )
Other / Surveying & Envr Permitting $10,000
Total Phase 11 3.000
Phase 111
Construction ( Partner )
Permanent Material $0
Labor ( T&L ) 2,571.00 $62,230
Labor ( Non-Manual ) 260.00 $13,000
Equipment $34,645
Subcontracts $483,645
Partner Fee $3,762
Partner Insurance $2,257
Escalation $15,770
Construction Risk Dollars $0
Other $4,036
Total Construction Cost $619,345
Engineering $6,421
Direct plant support + TVA Other Costs $0
Project Risk Dollars $17,234
Other / Field QA/QC Services $7,000
Total Phase 111 $650.000
All Phases
Construction Partner 2,831.00 $619,345
Long Lead Procurement $0
Engineering $46,421
Other / Other Organizations $17,000
Total Risk Dollars $17,234
Total Project Costs 2,831.00 $700,000
For Information only Total Environmental $0
For Information only Total Demolition Costs $0

Page 1 of 1

12/15/2003 10:11:56 AM
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KINGSTON FOSSIL PLANT
INSTALL 60 MIL HDPE LINER AROUND
PERIMETER OF EXISTING DREDGE CELL
Estimate Number 04102 Option: 0 PCN Number:
Plant: KIF Revision: 0 Estimate Type: Conceptual
Cost Engineer: C. L.Toney Unit #: Estimate Accuracy: +/- 30%
Requesting Engr: Harold L. Petty Phase: 1 Estimate Issue Date 12/15/2003
Phase I Hours Dollars
Engineering $16,000
Partner (Non-Manual)
Other / Other Organizations $0
Total Phase I 16,000
Phase 11
Engineering $77,000
Long Lead Procurement $0
Partner ( Non-Manual )
Other / Surveying & Envr Permitting . $15,000
Total Phase II 92,000
Phase III
Construction ( Partner )
Permanent Material $0
Labor (T&L ) 5,827.14 $141,019
Labor ( Non-Manual ) 580.00 $29.000
Equipment $78.905
Subcontracts $1,164,970
Partner Fee $8,501
Partner Insurance $5,101
Escalation $37,446
Construction Risk Dollars $0
Other $9,133
Total Construction Cost $1,474,075
Engineering $13,253
Direct plant support + TVA Other Costs $0
Project Risk Dollars $9,672
Other / Field QA/QC Services $15,000
Total Phase 111 1,512,000
All Phases
Construction Partner 6,407.14 $1,474,075
Long Lead Procurement $0
Engineering $106,253
Other / Other Organizations $30,000
Total Risk Dollars $9,672
Total Project Costs 6.407.14 $1.620.000
For Information only Total Environmental $0
For Information only Total Demolition Costs $0
Page 1 of 1 12/15/2003 2:19:24 PM
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