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. DATE _\-2\-o9  BY_T\
Attention: Mr. Ed Mussler, P.E. BoA Pre A,‘.,‘_I P————

Reference: ~ Volume ITI-Operational Cover & Leachate Collection System

CQA Report
Marshall FGD Gypsum Landfill ' A
Catawba County, NC CL&J’Y\Q/‘\

Gentemen: B0 | /24/12

Please find enclosed, Volume III — Operational Cover & Leachate Collection System
CQA Report for the above referenced project. This report includes the following
information:

Operational Cover Information

Manufacturer’s Material Data for Leachate Collection Piping

As-Built Drawings for Operational Cover and Leachate Collection System
Based upon our observations and review of the above data, we find the Operational
Cover and Leachate collection system has been constructed in accordance with the

approved drawings and technical specifications.

If you have any questions or require additional information, please contact us.

an g,
l

Sincerely, $ @‘\‘}“&...,ﬁ / "

Chas. H. Sells, Inc. *9.; otess '04”’ 4'7
: I SEAL : ¢
H 17532

Dan E. Brewer, P.E. " E QS\ <

~.ll!'n nan ““

Senior Associate

(s Mr. Pat McCabe, Duke Energy Corp.

128 Overhill Drive o Suite 105 ¢ Mooresville, NC 28117 ¢ Tel: 704.662.0100 ¢ Fax: 704.662.0101 ¢ www.chashsells.com
AN EQUAL OPPORTUNITY EMPLOYER, M/F
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NCDENR

NORTH CAROLINA DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES

Dexter R. Matthews, Director Division of Waste Management Michael F. Easley, Governor
William G. Ross Jr., Secretary
August 18, 2006

Mr. Pat McCabe, P.E.
Environmental Support
Duke Power

526 S. Church Street
EC10A / PO Box 1006
Charlotte, NC 28201-1006

RE:  Duke Energy, Marshall Steam Station, FGD Scrubber Residue Landfill - Phase 1. Request to Use
Bottom Ash in the Operation Cover/Leachate Collection Layer, Catawba County, NC Permit No. 18-09

Dear Mr. McCabe,

According to the recent written request by you on behalf of Duke Energy, written on August 7,
2006, to the Solid Waste Section (SWS), it states in part; that “based on particle size studies (of on-site
stockpiled soils), no suitable soils are available that would not cause significant clogging with the liner
system’s 8 0z non-woven geotextile. As a result, Duke Energy is proposing to use bottom ash generated
at the Marshal Steam Station in lieu of soil” in the operational cover layer of the FGD Scrubber Residue
Landfill. :

The Solid Waste Section has reviewed the bottom ash information submitted with the above referenced
letter and hereby approves the use of bottom ash as a substitution for the previously approved soil in the
operational cover layer. Please document the quantity of ash used and verify the depth of the operational
cover clearly. Please submit this information along with the CQA documents following completion of the
landfill construction. Upon review and approval of the CQA documentation, the SWS will incorporate
the bottom ash substitution request into the list of approved documents for the facility permit.

If you have any questions or comments, please contact myself or Tim Jewett at (919)-508-8495 or (336)- *
771-5094, respectively.

Sincerely,

Edward F. Mussler Il -
CN = Edward F. Mussler Ill, C =
US, O = Division of Waste

‘;3%— Management, OU = Solid Waste
( y 2 Section

I have reviewed this document and
| am approving this document
2006.08.18 11:20:37 -04'00'

Ed Mussler, Permitting Branch Supervisor

Solid Waste Section

Division of Waste Management

cc: Brian Wootton Solid Waste Section Geoff Little Solid Waste Section
Tim Jewett Solid Waste Section Central File

1646 Mail Service Center, Raleigh, North Carolina 27699-1646

Phone 919-508-8400 \ FAX 919-733-4810 \ Internet http://wastenotnc.org
An Equal Opportunity / Affirmative Action Employer — Printed on Dual Purpose Paper







July 11, 2006

Chas. H. Sells, Inc.
128 Overhill Drive
Mooresville, North Carolina 28117

Attention: Mr. William “Bill” Miller, P.E.

Reference: “BOTTOM ASH” STOCKPILE SAMPLING AND TESTIN G
Duke Power — Marshall Steam Station — FGD Landfill
Terrell, North Carolina
S&ME Project 1356-06-403

Dear Mr. Miller:

As requested, S&ME, Inc. (S&ME), collected bulk samples from three “bottom ash” stockpile
areas identified as block aggregate, fines, and raw at the Marshall Steam Station. This letter

discusses the sampling activities performed on-site and corresponding soil laboratory results.

SAMPLING ACTIVITIES
On June 30, 2006, S&ME collected three bulk samples from the “bottom ash” stockpile areas.

One sample was collected from the stockpile identified as block aggregate, one was collected
from the stockpile identified as fines, and one was collected from the stockpile identified as raw.

Bulk samples were collected at the surface of the stockpile using a small hand trowel.

All samples were collected at the locations determined by Chas H. Sells, Inc. under the direction

of Aaron Kitzmiller with Duke Energy while on-site.

S&ME, lNC. / 9751 Southern Pine Boulevard / Chariotte, NC 28273-5560 / p 704.523.4726 f 704.525.3953 / www.smeinc.com




“Bottom Ash” Stockpile Sampling and Testing ' S&ME Project 1356-06-403
Duke Power — Marshall Steam Station — FGD Landfill July 11, 2006

LABORATORY RESULTS

‘ Julie R. Petersen, P.G.

i .
Y
hS

S&ME’s soil laboratory performed grain size analyses with hydrometers on the three “boftom
ash” samples collected. The results of the laboratory testing are included on the attached

laboratory test data sheets for the samples.

S&ME appreciates this and every opportunity we have to be of service to you. We trust this
information is responsive to your needs at this time. If you have any questions, please contact us

at your convenience. Thank you for choosing S&ME.

Sincerely,

S&ME, Inc.

pstaphet J.L. Stahl, P.E.

Hydrogeologist enior Project Manager

Attachments: Soil Laboratory Test Data Sheets



Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-403 Report Date: 7/10/06
__Pr gaat Name: Marshall Steam Station - Ash Samples Test Date(s): 7/3-10/06
Cli ame: Duke Energy :
Client Address:
Boring #: Bottom Ash-Block Agg. Sample #:  S-1 Sample Date:  6/30/06
Location: Marshall Steam Station - Offset: Depth:
Sample Description: Bottom Ash
L5" 1"3/4" 12/8"  #4 #10 #20  #40  #60 #100  #200
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1 Particle Size (mm) ]
Maximum Particle Size 0 Gravel 4.7% Silt 4.1%
Silt & Clay (% Passing #200) 8.4% Sand 86.9% Clay 4.3%
Apparent Relative Density (Assumed) 2.650 Moisture Content Colloids
Liquid Limit Plastic Limit Plastic Index

Description of Sand & Gravel Particles Rounded 0  Angular O Hard & Durable [0 Soft [J Weathered & Friable [J

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
AST) 2e318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils
ASTK\“?: Classification of Soils for Engineering Purposes (Unified Soil Classification System) Direct entry in this cell is allowed
Direct Entry in this cell is allowed Direct entry in this cell is allowed
Technical Responsibility: Julie Petersen
Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC1388736-403 Block Aggregate S-1 Hydro.xls
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Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-403 Report Date: 7/10/06
P /'\!\]ﬁame: Marshall Steam Station - Ash Samples Test Date(s): 7/3-10/06
Clhi ame: Duke Energy
Client Address:
Boring #: Bottom Ash - Raw Sample #:  S-2 Sample Date:  6/30/06
Location: Marshall Steam Station Offset: : Depth:
Sample Description: Bottom Ash
, 15" 1"3/4" 1/23/8" #4 #10 #20 #40 #60 #100  #200
6954 T . — e .
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— 100 10 1 ) 0.1 0.01 0.001 —
= Particle Size (mm) 1
Maximum Particle Size 0 Gravel 7.3% | Silt 4.8%
Silt & Clay (% Passing #200) 9.1% Sand 83.5% Clay 4.3%
Apparent Relative Density (Assumed) 2.650 Moisture Content Colloids
Liquid Limit Plastic Limit Plastic Index

Description of Sand & Gravel Particles Rounded OO0  Angular [0 Hard & Durable [0 Soft [0 Weathered & Friable [J

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM 18: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils
AST&\.&T Classification of Soils for Engineering Purposes (Unified Soil Classification System) Direct entry in this cell is allowed
Direct entry in this cell is allowed Direct entry in this cell is allowed
Technical Responsibility: Julie Petersen
Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-403 Raw S-2 Hydro.xls
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Laboratory Report VeTsion 4.2

Particle Size Analysis of Soils

o ASTM D 422
S&ME Project #: 1356-06-403 - Report Date: 7/10/06
P{/ I Name: Marshall Steam Station - Ash Samples Test Date(s): . 7/3-10/06 . .
=ChoM Name—— — Dike 5711724 S ————— : T
Client Address:
Boring #: Bottom Ash - Fines Sample #:  S-3 Sample Date:  6/30/06
Location: Marshall Steam Station Offset: Depth:
Sample Description: Bottom Ash
o, L5" 1"34" 12%8"  #4 #10 #20  HA0  #60 #100  #200
O \ g > v a g
. b L
ol \
£l \\
& (L \
( I \
5 sy \
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IS \
7 \\-"\
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N
= N |
— 100 10 . I 0.1 0.01 0.001 f—
w Particle Size (mm) —
Maximum Particle Size 0 Gravel 0.0% Silt  12.5%
Silt & Clay (% Passing #200)  16.8% Sand 83.2% Clay 4.3%
Apparent Relative Density (Assumed)-—-2.650- - Moisture Content— e Colloids
Liquid Limit Plastic Limit Plastic Index

Description of Sand & Gravel Particles Rounded [0  Angular O Hard&Durable [ Soft [0 Weathered & Friable [J

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
AST g 18: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils
AST. N 87: Classification of Soils for Engineering Purposes (Unified Soil Classification System) Direct entry in this cell is allowed
Direct entry in this cell is allowed Direct entry in this cell is allowed
Technical Responsibility: Julie Petersen
Signature . Position

S&ME, INC. 9751 Southern Pine Bivd., Charlotte, NC 28273  1356-06-403 Fines S-3 Hydro.xls
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Plant Name : Statesville

Product : 607 Washed Scgs

MMA Number : 628

NCDOT Number : CA 054

Screen Size " #4 #8 #16 #30 #50 #100 #200
Average 100.0 97.7 78.0 59.0 46.7 33.3 17.7 53
Standard Deviation 0.0 1.2 1.7 1.7 1.5 2.1 2.3 1.2
Date QC Number
QC-24 100 97 76 58 47 34 19 6.0
QC-25 100 97 79 61 48 35 19 6.0
QC-26 100 99 79 58 45 31 15 4.0
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US GRAIN SIZE 5.400.GPJ LOG-LAB.GDT 10/19/06
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PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

0.1

0.01
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GRAVEL
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coarse ] fine

coarse l
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|

SILT OR CLAY

Specimen Identification

Description / Source

LL

PL

PI

Cc Cu

S-3

Fly Ash / On Site

Specimen Identification

D100

D60

D30

D10

%Gravel

%Sand

%Silt

%Clay

S-3

9.5

0.199

0.076

0.5

70.0

294
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“ngi i

ginevring » xurveving * plamiing,

P.O. Box 7030
Charlotte, NC 28241

Telephone: 704.583.4949

Fax: 704.583.4950

GRAIN SIZE DISTRIBUTION

Location: Catawba, North Carolina
Number: E3-UG45.400

Project: Marshall - Gypsum Landfill CQA







June 21, 2006

Chas. H. Sells, Inc.
128 Overhill Drive

~ Mooresville, North Carohna 28117

Attention:  Mr. William “Blll’f Miller, P.E.

Reference:  SOIL STOCKPILE SAMPLING AND TESTING
Duke Power — Marshall Steam Station — FGD Landfill
Terrell, North Carolina .

S&ME Project 1356-06-403

Dear Mr. Miller:

As requested, S&ME, Inc..(S&ME), collected bulk samples from the FGD landfill soil stockpile
area at the Marshall Steam Station at locations and depths requested by you on-site. This letter |

discusses the sampling activities perfor_med on-site and corresponding soil laboratory results.

SAMPLING ACTIVITIES A
On May 18, 2006, S&ME collected twelve bulk samples from the FGD landfill soil stockpile

area. Bulk soil samples were collected using a rubber tire backhoe from twelve widely spaced

locations. Soil samples are identified as S-1 through S-12. Samples S-1 through S-10 were
collected at depths of four to five feet below land surface, and samples S-11 and S-12 were -

collected at the surface usmg a shovel.

All samplés were collected at the locations determined by Chas H. Sell, Inc. under the direction
of Bill Miller while on-site. |

S&ME, INC. / 9751 Southern Pine Boulevard / Charlotte, NC 28273-5560 / p 704.523.4726 f 704.525.3953 / www.smeinc.com




Soil Stockpile Sampling and Testing . S&ME Project 1356-06-403
Duke Power — Marshall Steam Station — FGD Landfill : June 21. 2006

44444 SOIL LABORATORY RESULTS
\ ‘ - S&ME’s soil laboratory performed grain size analyses with double hydrometer and atterburg .

limits on selected bulk samples. At Chas H. Sells, Inc. request, soil samples S-1, 8-3, S-5, S-8, S-
9, and S-12 were selected for soil testing. The results of the soil laboratory testing are included
on the attached laboratory test data sheets for the selected soil samples. |

S&ME appreciates this and every opportu_nity we have to be of service to you. We trust this
information is responsive to your needs at this time. If you have any questions, please contact us

at your convenience. Thank you for'choosing S&ME.

Sincerely, ' | : vr ’ ' |
S&ME,Inc. . ﬂ
Julie R. Petersen, P.G. MZ smﬁ/? |

Hydrogeologist _ : Senior Project Manager

Attachments: Soil Laboratory Test Data Sheets




Particle Size Analysis of Soils

; A ASTMD 422

S&ME Project #: 1356-06-403 : Report Date: 6/5/06
Preiect Name: Marshall Steam Station Bulk Samples. . TestDate(s): 5/19-23/06
d Name: Duke Energy o

Client Address: ‘

Boring #: S-1- Sample #: .. .. ' - Sample Date:

Location: ' v Offset: ... - Depth: 4-5'

Sainple Description: Tan Orange Brown Micaceous Clayey Silty Sand (SM)

} 1.5" 1"3/4" 1/23/8" #4 #10 #20 #40  #60 #100  #200
u/q y > g - »>
949/ \\
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>
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y N
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(L1172 LN O AL S A RN e U A el L T
100 10 1 0.1 0.01 0.001
Particle Size (mm) ,
Cobbles <300 mm (12"} and > 75 mm (3") Fine Sand <0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and >4.75 mm #4).... ] Silt < 0.075 and > 0.005 mm
Coarse Sand . <4.75 mm and >2.00 mm (#10) ~ * Clay - <0.005 mm
Medium Sand <2.00 mmand > 0425 mm (#40)_ Colloids ) <0.001 mm
‘ Maximum Particle Size 0 . Gravel - 00% Sit  30.3%
‘ Silt & Clay (% Passing #200)  36.3% T Sand 63.7% . Clay  6.0%
Apparent Relative Density (Assumed)  2.650 Moisture Content : ' Colloids

- Liquid Limit NP .. Plastic Limit NP Plastic Index NP

Deémipﬁon of Sand & Gravel Particles Rounded 0O Aligular 00 Hard & Durable [ Soft [ Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g/ Liter
References: ASTM D 422: Pariicle Size Analysis of Soils " ASTM D 421: Dry Preparation of Soil Samples
Al 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils
& 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)
Technical Responsibility: ' Julie Peterson =~ v ' %__ Afv-——
: : : Signature Position

S&ME,INC. 9751 Southern Pine Bivd. Charlotte, NC 28273 1356-06-403S1 HYDRO.xls




Particle Size Analysis of Soils

:  ASTM D 422 _ )
S&ME Project #: 1356-06-403 . Report Date: - 6/5/06
Proiect Name: Marshall Steam Station Bulk Samples : Test Date(s): 5/19-23/06
. Name: Duke Energy ' g
Client Address: '
Boring #: S-3 ’ ‘Sample #:° - . “Sample Date: :
Location: : Offset: .. .~ : Depth: 4-5'
Sample Description: Tan Brown Micaceous Clayey Silty Sand (SM)
EPPVRR P A 2 #10 #20. #40 #60 #100  #200
~—
N ™~
il N
86 AN

£ ign \
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-
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T e
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N Ll I
@ S
0 M
7 \\
L T RN L T T —
100 10 1 ) 01 0.01 0.001
~ Particle Size (mm) : »
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) . Silt ' <0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay <0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids . _ <0.001 mm
Maximum Particle Size 0 ... Gravel  21% - ) : ~Silt 31.9%
Silt & Clay (% Passing #200)  39.4% 7 Sand  58.6% Clay 7.5%
Apparent Relative Density (Assumed)  2.650 Moisture Content Colloids v

Liquid Limit 39 | PlasticLimit 38 Plastic Index 1

Description of Sand & Gravel Particles ~ Rounded [ Angular [0 Hard & Durable - [1 Soft [ Weathered & Friable [T

Mechanical Stirring Apparatus (A) Length of Dispersion Period: : 1 min, Dispersing Agent: Sodium Hexametaphosphate 40 g/Lites 0
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
AST D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils . o . ASTM D 854: Specific Gravity of Soils
}\,\8) 2487: Classification of Soils for Engineering Purposes (Unitied Soil Classification System) )
Technical Responsibility: ‘ Julie Peterson e L~
: Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-403S3 HYDRO.xIs




Particle Size Analysis of Soils

o ASTMD 422 _

S&ME Project #: 1356-06-403 : v Report Date: 6/2/06
Project Name: Marshall Steam Station Bulk Samples v - Test Date(s): 5/19-23/06
(4 .Name: Duke Energy BT - :

Client Address: -

Boring #: S-5 Sample #: - =0 Sample Date:  5/18/06 -
Location: IR - Offset: . - Depth: 4-5'

Sample Description: Brown Tan Micaceous Clayey Sﬂty Sand (SM)

7

o, 15" 1"3/4" 1/273/8" #4 . #10 #20  #40  #60 #100  #200
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-
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i ” T : \
LLDO/Q LT TN N Y O - % MUY u .............. ——— Lt b b ) gl el gl bV b ........ S 00PN FVOTTITT TR
‘100 o 10 . 1 0.1 0.01 0.001
- - Particle Size (mm) ’ '
Cobbles — <300 mm (12" and > 75 mm (3" ~___ Fine Sand : < 0.425 mm and > 0.075 mm (#200)
Gravel <75mmand>475mm (§4) | Silt ‘ <0.075 and > 0.005 mm
Coarse Sand ' < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) | Colloids ' <0.001 mm
Maximum Particle Size =~ 0 0 Gravl  00% S Silt 34.6%
Silt & Clay (% Passing #200)  38.6% Lo Sand 614% Clay 4.0%
Apparent Relative Density (Assumed) 2.650 ' Mo—imsﬁ:{rc Content Colloids

Liquid Limit NP - Plastic Limit NP ' Plastic Index NP

Description of Sand & Gravel Particles Rounded I Angular [ Hard& Durable O Soft O Weathered & Friable O

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min, Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422; Particle Size Analysis of Soils ‘ ASTM D 421; Dry Preparation of Soil Samples
AS D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils
&\ 8) 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) : '
Technical Responsibility: ‘ Julie Peterson %‘V“-/f"'
' Signature Position

S&ME, INC. 9751 Souther Pine BIvd., Charlotte, NC 28273 1356-06-40355 HYDRO.XIs




Particle Size Analysis of Soils

| - ASTM D 422
- S&ME Project #: 1356-06-403 Report Date: 6/5/06
P;o ct Name: ‘Marshall Steam Station Bulk Samples Test Date(s): - 5/19-23/06
C ame: Duke Energy e
Chent Address:
Boring# ~ S-8 Sample #: .~ . Sample Date:
Location: . ' Offset: ... Depth: 4-5'
Sample Description: Red Orange Brown Micaceous Sandy Clayey Silt (MH)
PO S A 7 L AL, #10 #20  #40  #60 100  #200
86 AN

: N
= I}
.a G024 5
a
- o \
e 58 N
. dﬂ) R ¥
-0 ' ™
13 o,
N - —
_\_00//0.” ..................................... L7 U UL SSIOTY NUTVSTITIIIT: D) L UL OV SOV Y P LSTT FSVTTITY ITPPTOTIOON LIS 79 ML DU SUUY PSR DUUTITPTL STOTTROTTURTRTL I Dt SULUPY S0P YRR NUIOTS INUPTOTSD DPCOTTTUTINN
100 10 1 . 0.1 0.01 0.001
Particle Size (mm)
Eobbles — <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel v <75 mm and >4.75 mm (#4) - - Silt <0.075 and > 0.005 mm
Coarse Sand <4.75 mmand >2.00 mm (#10). | Clay <0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) | - ~_ Colloids <0.001 mm
, Maximum Particle Size 0 - Gravel 0.0% : Silt 20.8%
Silt & Clay (% Passing #200)  63.8% RN Sand  36.2%  Clay 43.0%
Apparent Relative Density (Assumed)  2.650 MOlsture Content : Colloids ‘
' Liquid Limit 62 Plas’uc Limit 37 Plastic Index 25

Description of Sand & Gravel Particles Rounded 00 Angular [ Hard& Durable [1 Soft O Weathered & Frisble 0O

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ' ASTM D 421: Dry Preparation of Soil Samples

Al 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils : ASTM D 854: Specific Gravity of Soils

A\W 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: ~ Julie Peterson C‘}"" 2 &

Signature Position

S&ME, INC. . ' 9751 Southern Pme Blvd Charlotte NC 28273 1356;06-40388 HYDRO.xls




Particle Size Analysis of Soils

ﬁ : A ASTM D 422
S&ME Project #:  1356-06-403 Report Date: 6/2/06
Proiect Name: Marshall Steam Station Bulk Samples Test Date(s): 5/19-23/06
Name: Duke Energy
Client Address:
Boring #: - S-9 Sample #: Sample Date:  5/18/06
Location: Offset: -~ - - Depth: 4-5'
Sample Description: Brown Orange Micaceous Clayey Silty Sand (SM)
o 15" 1"3/4" 1/2%/8"  #4 #10 #20  #40 #60 #100  #200
\tavEy ‘~\\ @ 9 -
g0 N,
\\
2 ldds : \Ni
i ”grﬂ"/
5
5 § AN
=
/ . A ] AN '
K o . Ao ;\'I\\
7 \\‘
v ""Oo/ﬂ .................................... LY FOUSTUUSUTTD VIS TIUUIIUUTEH B i U U Y A PPUDTR P TP PSR VU S POS. NUTUTURUL SOUTOUCTUTUUTULI N YL U NP RUTLDTUT0N FSTROY ST rTes (
100 10 . : 1 0.1 0.01 0.001
: ‘Particle Size (mm) ) v '
Cobbles - <300 mm (12") and > 75 mm (3") Fine Sand <0425 mm and > 0.075 mm (#200)
Gravel <75 mm and >4.75 mm #4) o Silt < 0.075 and > 0.005 mm -
Coarse Sand <4.75 mm and >2.00 mm (#10).,. Clay <0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40). . Colloids < 0.001 mm
Maximum Particle Size 0 Gravel 0.1% Silt 28.0%
Silt & Clay (% Passing #200)  46.0% Sand 53.9% Clay  18.0%
Apparent Relative Density (Assumed)  2.650 Mmsture Content ' Colloids
Liquid Limit . 53 Plasnc Limit 46 Plastic Index 7

Description of Sand & Gravel Particles

Rounded 0  Angular

0  Hard & Durable

0 Soft OO0 Weathered & Friable [

Mechanical Stirring Apparatus (A)

Length of Dispersion Period:

1 min.

Dispersing Agent:

Sodium Hexamctaphosphate:

40 g/ Liter

References:

A

ASTM D 422: Particle Size Analysis of Soils
AS 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
2487: Classification of Soils for Engineering Purposes (Unitied Soil Classification System)

ASTM D 421: Dry Preparation of Soil Samples
- ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Julie Peterson %—~ ﬁv
: o Signature
S&ME, INC. 9751 Southern F’ln_ _,_Blvd Charlotte, NC 28273

Position

1356-06-40359 HYDRO.xIs




Particle Size Analysis of Soils

SQME

: | ASTM D 422
'SEME Project #  1356-06-403 Cabal Report Date:  6/4/06
Proiect Name: Marshall Steam Station Bulk Samples . .Test Date(s): 5/19-23/06
: Name: Duke Energy - -
Client Address: ' '
Boring #:. = S-12 Sample #: - , : Sample Date: _
Location: 2 Offset: ' Depth: I

Sample Description: - Tan Brown Micaceous Clayey Silty Sand (SM)

L.5" 1"3/4" 1/2'3/8" #4 #10 #20 #40  #60 #100  #200
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4o, NG|
[1] \\
7 ] ‘\‘
| ol o de b L . . ........................ PR 0L 50 150 OO SO USTNOPOTO o0 1L 1 0 0 O OO0 MOV M
-100 10 : 0.1 0.01. 0.001
: ' Partlcle Slze (mm)
) Cobb-i-es = <300 mun (12") and > 75 mm (3") Fine Sand <7).425 mm and > 0.075 mm (#200)
Gravel <75mm and >4.75 mm (#4) - Silt ' <0.075 and > 0.005 mm .
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) - Colloids : <0.001 mm
Maximum Particle Size 0 Gravel 0.0% ' Silt 29.7%
Silt & Clay (% Passing #200)  38.7% o Sand 61.3% Clay  9.0%
Apparent Relative Density (Assumed) — 2.650 Moisture Content o ' Colloids
Liquid Limit 42 Plastic Limit 39 Plastic Index 3

Description of Sand & Gravel Particles ~ Rounded 00  Angular O Hard & Durable O Soft [0 Weathered & Friable 0

Mechanical Stirring Apparatus (A) Length of Dispersion Period: vl min, Dispersing Agent:  Sodium Hexametaphosphate: 40 g/ Liter
References: ASTM D 422: Particle Size Analysis of Soils ST ASTM D 421: Dry Preparation of Soil Samples

AS D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ST ’ ASTM D 854: Specific Gravity of Soils
| ‘ 2487: Classification of Soils for Engineering Purposes (Unitied ‘S>oil Clagsification System) ’

v
Signature : : Position

S&ME, INC. 8751 Southern Pine Blvd Charlotte, NC 28273 1356-06403512 HYDRO.xls

Technical Responsibility: " Julie Peterson




Particle Size Analysis of Soils S&ME |

S&ME Project #:~ 1356-06-403 ) , Report Date: 6/1/06
Prgiect Name: Marshall Steam Station Bulk Saniples ' Test Date(s): 5/19-23/06
(( Name: Duke Energy v '
Client Address: '
Borng #:  S-1 Sample #: Sample Date:
Location: ‘ - Offset: Depth: 4-5'
Sample Description: Tan Orange Brown Micaceous Clayey Silty Sand (SM) : ASTM D4221
15" 1"3/4" 1/23/8"  #4 #10° 420 40 HG0 #100  #200
"_]"GG Ay * — - - »-
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1 1 _ 1281 i 0.001_
L 10%—— _ '
Particle Size (mm)
Cobbles <300 mm (12™") and > 75 mm (3") ' Fine Sund < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and >4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mum (#10) Clay <0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 ~ GCravel  0.1% Silt  36.2%
Silt & Clay (% Passing #200) - 36.2% ~Sand . 63.7% : - Clay  0.0%
Apparent Relative Density (Assumed)  2.650 : o Colloids

Liquid Limit NP Plastic Limit NP Plastic Index NP

Description of Sand & Gravel Particles ~ Rounded [0  Angular [0 Hard & Durable [ Soft [0 Weathered & Friable [

0 Length of Dispersion Period: (1 Dispersing Agent: Distilled Water 0
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples

AS 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils : 0

Aﬁ\‘ 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D 4221 Dispersive Characteristics of Clay Soil by Double Hydrometer .

Technical Responsibility: . Julie Peterson (g/%— y 2 é’*\

Signature Position

S&ME, INC.© 9751 Southern Pine Blvd., Charlotte, NC 2827356-06-403S1 REVISED. DHYDRO .xIs




Particle Size Analysis of Soils ‘ o ’ S&ME

S&ME Project #:  1356-06-403 | ” "~ ReportDate:  6/1/06
Project Name: Marshall Steam Station Bulk Samples A Test Date(s): 5/19-23/06
q .Name: Duke Energy
Client Address:
Boring #: S-3 Sample #: - Sample Date:
Location: ' Offset: : E Depth: 4-5'
Sample Description:- Tan Brown Micaceous Clayey Silty Sand (SM) ASTM D4421
LS" 1"3/4" 1/2%/8"  #4 ) #20 #40  #60 H#100  #200
T8 . : : e ——
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14 : 1 D il 0.001
-10% : : !
Particle Size (mm)
Cobbles - <300 mm (12"} and > 75 mm (3") Fine Sand B} <0.425 mm and > 0.075 mm (#200)
Gravel . <75 mm and > 4.75 mm (#4) Silt . <{.075 and > 0.005 mm -
Coarse Sand v ’ <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand -~ <2.00 nun and > 0.425 mm (#40) - Colloids = . < 0.001 mm
Maximum Particle Size 0 ' Gravel  2.1% © . Silt 342%
Silt & Clay (% Passing #200)  34.2% Sand 63.8% _ Clay 0.0%
Apparent Relative Density (Assumed) - 2.650 Moisture Content : Colloids o
Liquid Limit - 39 Plastic Limit 38 : Plastic Index 1

Description of Sand & Gravel Particles Rounded 0 Angular -0 Hard & Durable [0 Soft [0 Weathered & Friable [J

0 : " Length of Dispersion Period: 0 Dispersing Agent: - Distilled Water 0
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples

’ D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils 1
A 2487: Classification of Soils for Engineering Purposes (Unitied Soil Classification System)

‘ASTM D 4221: stperswe Characteristics of Clay Soil by Double Hydrometer

Techmcal Responsibility: ‘ Julie Peterson v @""\' Plecer p-

[ - i 4

Signatnre Position -

S&ME; INC. : 9751 Southern Pine Blvd., Charlotte, NC 2827356-06-403S3 REVISED DHYDRO.xls




Particle Size Analysis of Soils

S&ME Project #: 1356-06-403 | | Report Date: 6/1/06

Prgiect Name: * Marshall Steam Station Bulk Samples Test Date(s): 5/19-23/06
‘ Name: Duke Energy '
Client Address:
Boring #: S-5 " Sample #: - Sample Date:
Location: ’ ‘ Offset: , Depth: ~~  4-5'
Sample Description: Brown Tan Micaceous Clayey Silty Sand (SM) ~ ASTM D4221
15" 13T U2vsT. # #10 #20  #40  #60 #100  #200
—100% u e
949, ——— ’ \\,
' N
849 A

,
3
L~

|z \
2 (1, \
-
E i
. g e \'
- P 21103 . '\\" - -
5 B
AN
17 e S PR B I SO R SO O N PO I . o \ \_h ................................
100 ' 19 . o7 : 0:01t 0.001
L_10% ‘ L ’ !
Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand - <0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Siltt . ) < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Cluy ' <0.005 mm
Medium Sand- < 2.00 mm and > 0.425 mm (#40) Colloids o - <0.001 mm
Maximum Particle Size = 0 Gravel 0.0% ' : - St 35.0%
_ Silt & Clay (% Passing #200)  35.0% o S Sand  65.0% T T Clayt o00%
Apparent Relative Density (Assumed)  2.650 Moisture Content S Colloids
' Liquid Limit NP  PlasticLimit NP . Plastic Index ~ NP

Description of Sand & Gravel Particles Rounded 00  Angular [1 Hard & Durable [0 Soft [1 Weathered & Friable 0O

S&ME, INGC. o 9751 Southern Pine Blvd., Charlotte, NC 2827356-06-403S5 REVISED DHYDRO.xls

0 Length of Dispersion Period: S0 Dispersing Agent: Distilled Water 0
" References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples

AS 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils . ASTM D 8&54: Specitic Gravity of Soils
‘&4‘24873 Classification of Soils for Engineering Purposes (Unitied Soil Classification System) ' :

| ASTM D 4221: Dispérsive Characteristics of' Clay Soil by Double Hydrometer

‘ Technical Responsibility: Julie Peterson e H ,u{.‘..

‘ Signature | Posifion

|




Particle Size Analysis of Soils

S&ME Project #:  1356-06-403 - Report Date: 6/1/06
Prgaact Name: Marshall Steam Station Bulk Samples o - Test Date(s): 5/19-23/06
(@ Name: Duke Energy : ' ' :
Client Address: ‘
Boring #:  S-8- ‘Sample #: | Sample Date:
Location: = - _ Offset: o : ' Depth: 4-5'
Sample Description: Red Orange Brown Micaceous Sandy Clayey Silt (MH) ASTM D4221
| Lo, LST 1Mt 12t #4 #10 #20  #40 #60 #100  #200
7 —— N A h v
20 ' \\
™

N

N

EN
N

L

=

B
e

N

. Percent Passing
L,
P

I \L
1 ‘ 1 - 01 S S N .. 0.001
ﬁ-m% : !
; ‘Particle Size (imm)
Cobbles <300 mm (12") and > 75 mun (3") Fine Sand <0.425 mm and > 0.075 mimn (#200)
Gravel _ <75 mm and > 4.75 mm (#4) Silt . < 0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay : ' < 0.005 mm
Medium Sand <2.00 mm and >,0.425 mm (#40) Colloids ) . <0.001 mm
Maximum Particle Size 0 Gravel  0.0% - Silt  62.9%
_ Silt & Clay (% Passing #200)  62.9% _ Sand-  37.1% - Clay 0.0%
Apparent Relative Density (Assumed)  2.650 Moisture Content ‘ Colloids

Liquid Limit 62 . Plastic Limit - 37 : Plastic Index 25

Description of Sand & Gravel Particles Rounded 0 Angular O Hard&Durable O Soft [ Weathered & Friable [

¢} Length of Dispersion Period: 0 S Dispersing Agent: Distilled Water 0
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples

A 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ’ 0

g\\ 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

- ASTM D4221: Dispersive Characteristics of Clay Soil by Double Hydrometer

Technical Responsibility: Julie Peterson %«, Pnn »@-

Signatire . Position

S&ME, INC. 9751 Southern Pine Blvd,, Chariotte, NC 2827356-06-40388 REVISED DHYDRO.xls




‘Particle Size Analysis of Soils

S&ME Project #: 1356-06-403

Report Date: 6/1/06
Prc Name: Marshall Steam Station Bulk Samples Test Date(s): 5/19-23/06
Cl “Name: Duke Energy ’
Client Address:
Boring #: S-9 Sample #: Sample Date: _
Location: Offset: Depth: 4-5'
Sample Description: Brown Orange Micaceous Clayey Silty Sand (SM) ASTM D4221
15" 134 2N Ha #10 #20  #40 #60 #100 - #200
7 U ] J; & ¥ hd L
400 \\
AN
gl A\
N\
7 \\
' 'Eﬂ a7 \
' ﬁ 289
T \
o 48
o
g
{ A st B 1
@ \
SiIN A
; \
{ ,ii ............................................................................. gl b - l .............
1 1 6 0.001
L 10% '
’ Particle Size (mm) -
Cobbles - <300 mm (12"} and > 75 mum (3" Fine Sand <0425 mm and > (;075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) __Silt < 0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand '<2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 Gravel  0.1% Sitt  45.0%
Silt & Clay (% Passing #200)  45.0% Sand 54.9% Clay  0.0%
Apparent Relative Density (Assumed)  2.650 Moisture Content Colloids
Liquid Limit 53 Plastic Limit 46 Plastic Index 7

Déscm’pﬁon of Sand & Gravel Particles Rounded O . Angular

0O  Hard & Durable

O Soft O Weathered & Friable

O

0 " Length of Dispersion Period: - 0 Dispersing Agent: Distilled Water 0 -
Refe ces: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
AS'@%IS: Liquid Limit; Plastic Limit, & Plastic Index of Soils. 0
Af\ ) 2487: Classification of Soils for Engineering Purposes (Unitied Soil Classification System)
ASTM D422]: Dispersive Characteristics of Clay Soil by Double Hydrometer :
Technical Responsibility: Julie Peterson - _ C oo g0

: y Signatire . FPosition

S&ME, INC.

9751 Southern Pine Blvd., Charlotte, NC 2827356-06-40359 REVISED DHYDRO.xis



Particle Size Analysis of Soils

S&ME Project#: = 1356-06-403 Report Date: 6/4/06

Prg Name: Marshall Steam Station Bulk Samples | Test Date(s): 5/19-23/06
a ame: Duke Energy ' :
Client Address:
Boring #: S-12 : Sample #: : ' Sample Date:
Location: : Offset: Depth: I'
Sample Description: Tan Brown Micaceous Clayey Silty Sand (SM) - ASTM D4221
i nans BETSTEY 1/2%/8"  #4 #10 #20  #40  #60 #100  #200
o TN
N
N
N, -
I \

A
i
vl

N:]

ol

bl UL L L IR RN UL L
11 _ ‘ |
1 1 7 iR 0.001
Y:‘[-10% : : : |
' Particle Size (mm)
Cobbles 1. <300 mm (12") and > 75 mm (3") ‘ Fine Semd <0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt ' <0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) ' _Clay <0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 Gravel 0.0% Silt - 39.7%
Silt & Clay (% Passing #200)  39.7% . _ Sand 60.3% Clay 0.0%
Apparent Relative Density (Assumed)  2.650 Moisture Content ' Colloids
Liquid Limit 42 Plastic Limit 39. . Plastic Index 3

Description of Sand & Gravel Particles ~ Rounded 00 Angular O Hard& Durable O Soft O Weathered & Friable [J

0 S Length of Dispersion Period: 0 - Dispersing Agent: Distilled Water 0
References: ASTM D 422: Particle Size Analysis of Soils k ASTM D 421: Dry Preparation of Soil Samples
A’S.,QGIS' Liquid Limit, Plastic Limit, & Plastic Index of Soils 0

d 2487: Classification of Soils for Engineering Purposes (Unified Soil Clz \\Slf!bdilon System) ’

AS "IV D4221: Dispersive Characteristics of Clay Soil by Double Hydrometer

Technical Responsibﬂ’ity: Julie Peterson : ' C_)fo- %«-\_ ,;é._

Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 281355-06-403512 REV!SED DHYDRO.xIs




. Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-403 e _ Report Date: 6/4/06
/@ct Name:  Marshall Steam Station Bulk Samples ™~ , Test Date(s): 5/19-6/3/06
“watent Name: Duke Energy e

Client Address: ‘

Boring #: = S-1 v Sample #: Sample Date: 5/18/06

Location: _ Offset: \ Depth: 4-5'

Sample Description: Tan Orange Brown Micaceous Clayey Silty Sand (SM)

. Pan # - ' : Liquid Limit = ' Plastic Limit

Test # 1 2 1 3 4 -5 |6 1 2 -3
Tare # R '
A Tare Weight
"B Wet Soil Weight + A

- C Dry Soil Weight + A

D Water Weight (B-C)

" E Dry Soil Weight (C-A) -

" F % Moisture Content (D/E)*100

N # OF DROPS : Moisture Contents deterinined

- LL LL = F * FACTOR BE by ASTM D 2216

" Ave.  Average
\: Y 0 : ——— — : One Point Liquid Limit
11 5 - N Factor N Factor

g s N - | 20 | 0974 | 26 | 1.005
|2 21 [ 0979 ] 27 [ 1.009
é I 22 0.985 28 | 1.014
g |40 23 1099 | 29 | 1.018
Li 20 24 0995 1 30 1.022
: - 25 1.000
40.0
10 15 200 25 30 35 40 . [, 0 Drops 100

k e J

Notes: - Estimate the % Retained on the #40 Sieve

Special Sampling Methods: _

Sample Preparation: Wet Preparation 00~ Dry Preparation Air Dried NP, Non-Plastic

Liquid limit Test: Multipoint Method [ One-point Method [J Liquid Limit

Classification: - ASTMD 2487 AASHTOM.145 O Plastic Limit

Liquid limit Test: ASTM D 4318 AASHTO'T 89 O Plastic Index

Plastic limit Test:  ASTM D 4318 AA§H”T;Q_-‘T'9O ] Group Symbol SM

4 ﬁmician Name: Karen Warner
L Cerrification #
Technical Responsibility: Julie Peterson.  j - Q%M

Ll d
a Sighature Paoyition

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-403S1 PLxls




. Laboratory Record Version 4.2

Liquid Limit, Plasti¢ Limit, and Plastic Index

Prgject #: 1356-06-403 - ' » - Report Date: 6/4/06
f&ct Name:  Marshall Steam Station Bulk Samples = Test Date(s): 5/19-6/3/06
" _dent Name: Duke Energy SR -
Client Address:, : _
Boring #:  S-3 ' Sample #:- - - Sample Date: 5/18/06
- Location: : ' Offset: _ Depth: 4-5'
Sample Description: Tan Brown Micaceous Clayey Silty Sand (SM)
: Pan # . . Liquid Limit Plastic Limit
‘ Test # 1| 2 3 1 4 5 6 1 2 3
Tare # FF PP KK : _ 14 3
A Tare Weight 16.89 1648 | 16.05 ' 14.00 15.75
" B Wet Soil Weight + A - 28.52 25.1671 25.65 . 2044 21.88
- C Dry Soil Weight + A 2529 | .22:54 2422270 i 18.66 | 20.17
"D Water Weight (B-C) 3.23 262 | 295 ‘ 1.78 1.71
E Dry Soil Weight (C-A) | . 840 .| 6.06 | 6.65 . | 466 | 442
. F % Moisture Content (D/E)*100 | 38.5% | 43.2%. | 44.4% | - 38.2% | 38.7%
N " #OFDROPS - 26 - 18 1 15 v Moisture Contents determined
LL LL=F *FACTOR _ o - by ASTM D 2216
_ Ave. Average - 38.4%
_ % 460 - o R S — — AY T
, ,\ - — . ‘ One Point Liquid Limit
1B J 440 A\ v _ | B Factor N Factor
; ‘§ \ . 1 120 [0974] 26 | 1.005
|9 | \\ _ | 121 | 0979 | 27 | 1.009
1 5[0 N R B , 22 | 0985 | 28 | 1.014
18 N B S | 23 | 0990 | 29 | 1018
£l N\ I O R £ 24 | 0995 | 30 | 1.022
S | 40.0 - N — ] : 1 25 | 1.000 .
10 15 20 530 35 A 100
. v N S
' 380 . ' . I# of Dropsﬁ
9 : S ‘ y
Notes: . T Estimate the % Retained on the #40 Sieve
Special Sampling Methods: :
Sample Preparation: Wet Preparation I Dry Preparation Air Dried ‘NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit - 39
Classification: . ASTM D 2487 AASHTOM 145 O Plastic Limit 38
Liquid limit Test; . ASTM D 4318 AASHTO TS89 O - Plastic Index 1
ﬁilimit Test: ASTM D 4318 AASHTOT 90 [ Group Symbol  SM
( chnician Name: Karen Warner ~ =~

S P e N . Certification ¥ » .
Technical Responsibility: Julie Peterson = .. .. %'\—%’L'
oo , Signanme . Pusiticin

S&ME, INC. , 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-403S3 PLxls




. Laboratory RccordVersion 4.2

Liquid Limit, Plastic L‘ii.mit, and Plastic Index

Pgaiect #: 1356-06-403 C Report Date: ~ 6/4/06
/‘ct Name:  Marshall Steam Station Bulk Sampl ’ : Test Date(s): 5/19-6/3/06
“C.ent Name: Duke Energy L '

Client Address: v , :

Boring #:  S-5 Sample #: ' Sample Date: 5/18/06 .

Location: - ' - Offset: Depth: 4-5'

Sample Description: Brown Tan Micaceous Clayey Silty Sand (SM)

‘ Pan# ‘ : : -~ Liquid Limit Plastic Limit

| Test # 1 2 3 4 5 6 1 2 3

Tare #
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A

- D Water Weight (B-C)

_E - Dry Soil Weight (C-A)

. F % Moisture Content (D/E)*100

. N - # OF DROPS e _ Moisture Contents determined
1L LL =F * FACTOR el . : : by ASTM D 2216
. Ave. Average LT :
( i 48_0' —t ' | One Point Liquid Limit
118 - — N Factor N Factor
g | ico 20 0.974 26 1.005
" 21 | 0979 27 1.009
1 22 [ 0985 | 28 [ 1.014
=l 23 | 0990 | 29 | 1.018
1] 24 ~0.995 30 1.022
0 25 | 1.000
s 40.0 S ESES S SR A :
L 20025 30 3540 ml 100
Notes: ' o Estimate the % Retained on the #40 Sieve
Special Sampling Methods:
Sample Preparation: Wet Preparation [ Dry Preparation Air Dried NP, Non-Plastic
Liquid limit Test: Multipoint Method 3 One-point Method [ Liquid Limit
Classification: ASTM D 2487 AASHTOM 145 [ Plastic Limit
Liquid limit Test: -  ASTM D 4318 AASHTO TS89 O Plastic Index
- bﬁc limit Test: ASTM D 4318 AASHTOT90 [0 Group Symbol  SM
chnician Name: : Karen Warner " A
DT . . ) ertification #

Technical Responsibility: Julie Peterson iy @“'

\l wnatire Position

S&ME, INC. ) 9751. Southern Pine. Blvd Charlotte, NC 28273 : 1356-06-403SS PLxls




Laboratory Record Version 4.2

- Liquid Limit, Plastic Limit, and Plastic Index

%,

: Cleriification i

Julie Peterson

" Proiect #: 1356-06-403 Report Date: 6/4/06
{,fdect Name:  Marshall Steam Station Bulk Samples: Test Date(s): 5/19-6/3/06
“.cient Name: - Duke Energy A

Client Address: ' « T
Boring#:  S-8 Sample #: Sample Date: 5/18/06
Location: : Offset: Depth: 4-5'
Sample Description: Red Orange Brown Micaceous Sandy Clayey Silt (MH)
 Pan# e Liquid Limit Plastic Limit
N Test # 1 2.0 3 4 | 5 6 1 2. 3
: Tare # : 36 271 25 27 49
FOA Tare Weight 15.68 | 1576 | 14.34 13.92 | 15.67
B Wet Soil Weight + A 23.07 2413 23.72 20.69 | 2128
e Dry Soil Weight + A . 2029 | 2087 | 19.94 18.88 | 19.78
D Water Weight (B-C) 278 | 326 | 3.78 1.81 1.50
" E Dry Soil Weight (C-A) - 461 | 511 | se60 496 | 4.11
. F % Moisture Content (D/E)*100 | 60.3% | 63.8% | 67.5% 36.5% | 36.5%
N # OF DROPS 30 23 16 Moisture Contents determined
~LL LL =F * FACTOR o by ASTM D 2216
- Ave. Average 36.5%
B - 68.0. = b - eronat - ).
(e —\ One Point Liquid Limit
I} 8 | 660 \\ N | Factor N | Factor
| 8 | 20 | 0974 | 26 | 1.005
Sé 640 AN 21 0.979 27 1.009
121 A\ 22 | 0.985 28 1.014
i) \ | 23 10990 [ 29 | 1018
R ] sze N - 241 0995 [ 30 | 1.022
: | \\ ' 25 | 1.000
N\
60.0 ./
\.
- Notes: Estimate the % Retained on the #40 Sieve
S:pecial Sampling Methods: ..
Sample Preparation: Wet Preparation [ Dry Breparation Air Dried NP, Non-Plastic O
Lliquid'limit Test: Multipoint Method One-point Method [ Liquid Limit 62
Classification: ASTM D 2487 AASHTOM 145 0O Plastic Limit 37
Liquid limit Test: ASTM D 4318 AASHTOTS89 O Plastic Index 25
6ﬁilmit Test: ASTM D 4318 AASHTOT90 0O Group Symbol  MH
/ "Chnician Name: Karen Warner = :

Technical Responsibility: via
. . ﬂ Siynatire

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273

Pusition

1356-06-403S8 PLxls




. Laboratory Record Version 42

Liquid Limit, Plastic Limit, and Plastic Index

Prgiect #: 1356-06-403 : Report Date: 6/4/06
géct Name:  Marshall Steam Station Bulk Samples Test Date(s): 5/19-6/3/06
‘..ent Name: Duke Energy A
“Client Address: ' SR
Boring#:  S-9 Sample #: Sample Date: 5/18/06
Location: Offset:. ... . Depth: 4-5'
Sample Description: Brown Orange Micaceous:Clayey Silty Sand (SM)
_ Pan# ' ’ : Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 | 1 2 3
Tare # 43 32| MM RR 58
A Tare Weight 13.84 |.13.92 16.61 16.96 15.81
"B Wet Soil Weight + A 2258 | 2147 | 26.11 23.11 | 23.60
- C Dry Soil Weight + A 19.60 18.80 | 22.56 21.19 21.15
D Water Weight (B-C) 2.98 2.67 3.55 1.92 2.45
. E Dry Soil Weight (C-A) 576 | 4.88 5.95 423 5.34
. F % Moisture Content (D/E)*100 | 51.7% | 54.7% | 59.7% 45.4% | 45.9%
N # OF DROPS 27 "20 17 " Moisture Contents determined
. LL LL =F * FACTOR by ASTM D 2216
- Ave. Average - 45.6%
ﬁ 60.0 = g W._\{!._ﬁ..._._.v.,. prasnind : j . |
(" s N\ i ‘ One Point Liquid Limit
) l §T \\ . ——— N Factor N Factor
18 N—F+——— e 20 | 0974 | 26 ] 1.005
10 1560 ‘\ .
@ \ 21_ 0.979 27 1.009
1) \ 22 ] 0985 | 28 | 1.014
02 1540
= \ 23 | 0990 | 20 | 1018
L_§_ 52('] \\ _ 24 0.995 30 1.022
: ’ » 25 1.000
50.0 I
‘ 10 100
\ o .
Notes: T Estimate the % Retained on the #40 Sieve
Special Sampling Methods: o
Sample Preparation: Wet Preparation O Dry. Brejaidtion Alir Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-poifitMethod [ Liquid Limit 53
Classification: ASTM D 2487 . AASHTOM 145 0O Plastic Limit 46
Liquid limit Test: ASTM D 4318 AASHTOTS89 O Plastic Index 7
htic limit Test: ASTMD 4318 AASHTOT90 0 Group Symbol SM

£

hS

chnician Name: Karen Warner

Technical Responsibility: Julie Peterson |

S&ME, INC.

% ; Signature

9751 Southern Pine Blvd., Charlotte, NC 28273 .

Certification #

Position

1356-06-403S9 PLxls




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Praiect #: 1356-06-403 : | Report Date: 6/4/06

Pct Name:  Marshall Steam Station Bulk Samples Test Date(s): 5/19-6/3/06
‘w..ent Name: Duke Energy o '
Client Address: :
Boring #: = S-12 Samplé Date: 5/18/06
Location: , Depth: 1'
Sample Description: Tan Brown Micaceous Clayey Silty Sand (SM)
Pan# | ' corwees Liquid Limit Plastic Limit
- Test # 1 2 - 3 4 5 6 1 2 3
S Tare # : 57 6| 51 28 53
A ~ Tare Weight 13.91 | 14:06 | 15.76 14.08 | 15.81
B Wet Soil Weight + A 21.78 2344 | 2432 19.70 2216
C Dry Soil Weight + A 19.46 20.53 21.55 ] 18.14 20.38
- D Water Weight (B-C) | 232 | 291 | 277 ] 156 1.78
" E Dry Soil Weight (C-A) | 555 | 647 | 579 - 1 a06 | 457
. F % Moisture Content (D/E)*100 | 41.8% 45.0% | 47.8% : 38.4% | 38.9%
N # OF DROPS 25 Moisture Contents determined
. LL LL = F * FACTOR by ASTM D 2216
| Ave. - Average 38.7%
. & 48.0 e s e S ).
(7 AN One Point Liquid Limit
11 8 | 460 AN - — N Factor | N | Factor
H < . N 20 | 0974 | 26 | .1.005
12 aeo AN — , 21 0979 | 27 | 1.009
181 : - 22 0.985 28 | 1.014
15 : NG —— - 23 | 0990 | 29 | 1.018
L2 |20 : —N\ 24 10995 | 30 | 1.022
_ 25 1.000
: 40.0 e
3 10 15 200 25 30 35 40 - [@I 100
' Estimate the % Retained on the #40 Sieve

Notes:

Special Sampling Methods:

Sample Preparation: Wet Preparation [ Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method | Liquid Limit 42
Classification: : ASTM D 2487 AASHTOM 145 O Plastic Limit 39
Liquid limit Test: - ASTMD 4318 AASHTO T 89 O Plastic Index 3
Wic limit Test: ASTMD 4318 AASHTOT90 00 Group Symbol ~ SM
{7 chnician Name: ‘ Karen Warner
.\*"' . o Certification §
Technical Responsibility: Julie Peterson

Nignature Poxition

S&ME, INC. ‘ . 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-403S12 PLxls
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Particle Size Analysis of Soils

ASTM D 422° . |

S&ME Project #: 1356-06-403 » Report Date:. 6/1/06
.ect Name: - Marshall Steam Station Bulk-Samples : Test Date(s): 5/19-24/06
("%:nt Name: Duke Energy ' '

@;lient Address:

Boring#:  S-1 v : _ Sample #: - Sample Date: :
Location: ' ' Offset: . ... Depth: 4-5'
Sample Description: Tan Orange Brown Micaceous Clayey Silty Sand (SM)

: 3/8" B M0 om0 40 HGO T HI00 - #200

{ 100% et —— — ———e

80% : ! ‘

70% | I L N

21 60% —— e M ; \
@ | . RN ' : N\
A ' R - I s \
= | 50% SIS B T S I T A S
) I R j \
£ T T \
- L N
Pl | * P
20% | - e ;
‘é 10% ; ' ' ‘ [ERREre Ay R e i
" SR WL T SV HEE N —
! 0% : v 1 T R i ._ { R !
1 100 10 o 1 , 0.1 ' 0.01
i " |Particle Size (mm)l
fv Cobbles - <300 mm (12") and > 75 mm (3") Fine Sand : <0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) - Silt < 0.075 and > 0.005 mm
; Coarse Sand <4.75 mm and >2.00 mm (#10) Clay © - <0.005mm
; Medium Sand <2.00 mm and > 0.425 min (#40) "~ Colloids <0.001 mm ‘
; Maximum Particle Size 0.0% Gravel 1% ' Medium Sand 18%
- Silt & Clay (% Passing #200)  29.5% Coarse Sand 1% - Fine Sand 51%
" Apparent Relative Density o Moisture Content  18.1% Organic Content
Liquid Limit NP S ':Piastic Limit NP Plastic Index NP~
Description of Sand & Gravel B . ‘
' Rounded O Angular O A Hard & Durable O Soft O Weathered & Friable [J
References: i ASTM D 422: Particle Size Analysis of Soits ~~ ~ * Hydrometer portion of test method not utilized.
‘ D 421: Dry Preparation of Soil Samples ' ASTM D 854: Specific Gravity of Soils
, D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
K _3TM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)
Technical Responsibility: : Julie Peterson %%—\4&—
s o - Stgnatitre Position

S&ME,INC. 9751 Southern Pine Bivd., Charlotte, NC 28273 1356-06-403S1 WASH.xls




Particle Size Analysis of Soils ' S&ME

o ASTM D 422
S&ME Project #:  1356-06-403 o Report Date: 6/1/06
Qect Name: - Marshall Steam Station Bulk Samples Test Date(s): 5/19-24/06
(%nt Name: Duke Energy :
“Client Address:
Boring #:  S-3 : Sample #: Sample Date: . 5/18/06
Location: : Offset: Depth: B 4-5'
Sample Description:  Tan Brown Micaceous Clayey- Silty Sand (SM) '
1/2"3/8" #4 L #10 h #20 #40  #60  #100  #200
0% L S = - * + + —e et
g 10 T !
T N ‘
90% s :
: SN SO L N
80% N A L \\ |
: RN T
0% ' R :;f‘%\
5 : —_— :
21 60% ’ e - : \
2 ' . BRI | T i \
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: Particle Size (mm)l :
Cobbles ' <300 mm (12") and > 75 mm (3"). . Fine Sand <.0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) ' Silt <0.075 and > 0.005 mm
C Coarse Sand <4.75 mm and >2.00 mm (#10) Clay ~ < 0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids : . < 0.001 mm
: - Maximum Particle Size 0.0% Gravel 1% Medium Sand 11%
- Silt & Clay (% Passing #200)  36.6% Coarse Sand 1% v Fine Sand 51%
. Apparent Relative Density Moisture Content ~ 22.7% Organic Content
Liquid Limit 39 . 7Plastic Limit 38 Plastic Index 1
Description of Sand & Gravel S
© Rounded [J Angular {3 Hard & Durable [J Soft O Weathered & Friable O
References: ASTM D 422: Particle Size Analysis of Soils . Hydrometer portion of test method not utilized.
m D 421: Dry Preparation of Soil Samples i ASTM D 854: Specific Gravity of Soils
i D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
i'\ TM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)
Technical Responsibility: Julie Peterson - Q—~ 74*"4‘4—
’ ’ p Sigmature ) Position

S&ME,INC. - 9751 Southern Piné Blvd., Charlette, NC 28273 1356—06-40383 WASH.xIs




Particle Size Analysis of Soils

_ ASTM D 422
S&ME Project#:  1356-06-403 ‘ - Report Date: 6/1/06
.ect_ Name: Marshall Steam Station Bulk Samples Test Date(s): 5/19-24/06
(eent Name: Duke Energy '
“Ciient Address:
Boring #: S-5 ‘ Sample #: Sample Date: 5/18/06
Location: " Offset: -~ , , - Depth: 4-5'
Sample Description: Brown Tan Micaceous Clayey Silty Sand (SM)
| V2T #4 #0420 #4D #60 100  #200
100% Gt —— — -+ + *
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90% . . = 1
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80% e a1 \\
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: ' i ! 1 .
0% P ‘ [ ‘
100 10 s 1 N 0.1 - 0.01
“|Particle Size (mm)l -
Cobbles ' <300 mm (12") and > 75 mm (3") Fine Sand . < 0.425 mm and > 0.075 mm (#200)
, Gravel <75 mm and > 4.75 mm (#4) ) Silt < 0.075 and > 0.005 mm
P Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
i Maximum Particle Size ~ 0.0% Gravel 0% Medium Sand 8%
Silt & Clay (% Passing #200)  35.9% Coarse Sand 1% ‘ Fine Sand 55%
‘  Apparent Relative Density ‘ Moisture Content ~ 24.5% Organic Content
Liquid Limit NP “mrPlastic Limit NP " Plastic Index NP
D,escriptidn of Sand & Gravel . B
- Rounded O Angular J Hard & Durable Soft. O Weathered & Friable [J
References: ASTM D 422: Particle Size Analysis of Soils L ] Hydrometer portion of test method not utilized.
‘jll D 421: Dry Preparation of Soil Samples : ASTM D 854: Specific Gravity of Soils
D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ’ .

3TM.D 2487:-Classification of Soils for Engineering Purposes (Unitied Soil Classification System)

Technical Responsibility: Julie Peterson ,
) . Signature Puosition

S&ME,INC. 9751 Southern Piné Blvd., Charlotte, NC 28273 1356-06-403S5 WASH.xls




Particle Size Analysis of Soils

| | ASTMD 422 | .
S&ME Project #:  1356-06-403 . _ Report Date: 6/1/06
#jcct Name: Marshall Steam Station Bulk Samples Test Date(s): 5/19-24/06
ent Name: Duke Energy
~Client Address:
Boring#:  S-8 . ’ Sample #: - : - Sample Date: 5/18/06
Location: ’ Offset:... . ... Depth: 4-5
Sample Description: Red Orange Brown Micaceous Sandy Clayey Silt (MH)
) 3/4" 1/2'3/8" #4 - #10 #20 #40 #60  #100 #200
100% T - B B * + + + +
‘ : - I O Y M e, e
I ! [T R —]
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: i ; i N
- T ! P
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. : ; : N
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3 | 0% [t — AR :
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=1 50% : i ;
S ' L !
s . :
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R
20% —— : ;
10% R
0% S IR R [ S A N L
100 . 10 g . 1 . 0.1 0.01
" |Particle Size (mm)l
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand <0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) ' Silt ' <0.075 and > 0.005 mm
Coarse Sand . < 4.75 mm and >2.00 mm: (#10) Clay < 0.005 mm
Medium Sand ' <2.00 mm and > 0.425 mm (#40) "~ Colloids : <0.001 mm
4_ Maximum Particle Size 0.0% ~ Gravel 2% ~ "Medium Sand 6%
- .Silt & Clay (% Passing #200)  65.4% Coarse Sand 0% " Fine Sand = 26%
" Apparent Relative Density Moisture Content ~ 27.3% Organic Content
| Liquid Limit 62 " Plastic Limit 37 Plastic Index 25
D._escription of Sand & Gravel e
Rounded O Angular I Hard & Durable O : Soft O Weathered & Friable [J
References: ASTM D 422: Particle Size Analysis of Soils = Hydrometer portion of test method not utilized.
q; D 421: Dry Preparation of Soil Samples ASTM D 854: Specitic Gravity of Soils
M D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils .
\ TM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)
Technical Responsibility: Julie Peterson %—« /UA"-'
u Signature Position

S&ME,INC. 9751 Southern Pine Bivd., Charlotte, NC 28273 1356-06-403S8 WASH.xls




Particle Size Analysis of Soils

i ASTM D 422
' S&ME Project #: 1356 06-403 : Report Date: 6/1/06
i cct Name: Marshall Steam Station Bulk Samples Test Date(s): - 5/19-24/06
/ent Name: Duke Energy .
“wiient Address:
Boring #: S-9 Sample #: - Sample Date: 5/18/06
Location: - : Offset: = - Depth: B 4-5'
Sample Description: Brown Orange Micaceous Clayey Silty Sand (SM)
’ 34n 12038 #A #10 820 #40  H60 #100  #200
100% - e — * ——s -
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© 100 10 | 1 , 0.1 0.01
‘Particle Size (mm)l
Cobbles ) <300 mm (12") and > 75 mm-(3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel _ <75 mm and > 4.75 mm-(#4) - - :- Silt - <0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay <0.005 mm
Medium Sand ' ~ <2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
. Maximum Particle Size ~ 0.0% ~ Gravel 0% Medium Sand 9%
. Silt & Clay (% Passing #200) 48.3% e Coarse Sand 1% Fine Sand 42%
' Apparent Relative Dénsity : Moisture Content - 28.3% Organic Content
Liquid Limit 53 © 7 Plastic Limit 46 " Plastic Index 7
Description of Sand & Gravel ‘ »
. Rounded I Angular O : Hard & Durable O Soft O Weathered & Friable [J
References: ASTM D 422: Particle Size Analysis of Soils - Hydrometer portion of test method not utilized.
q: D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils
D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

I'M D 2487: Classification of Soils for Engmcermo Purposes (Umtxed Soil Classification System)

i

Techmcal Responsibility: Julie Peterson -

Sigetire Positiom

S&ME,INC. - 9751 Southern Pine Bivd., Charlotte, NC 28273 © 1356-06-403S9 WASH.xIs




Particle Size Anélysis of Soils

‘ | ASTM D 422
- S&ME Project #: 1356-06-403 ' ’ Report Date: 6/1/06
' ’iect Name: -  Marshall Steam Station Bulk Samples Test Date(s): 5/19-24/06
/ “ent Name: Duke Energy ‘
“Client Address:
Boring #: S-12 Sample #: ¢ Sample Date: - 5/18/06
Location: : : Offset: =~ ' Depth: I
Sample Description: Tan Brown Micaceous Clayey Silty Sand (SM)
v V 3/8" #4 #10 #20 #40 - H#60 #100  #200
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' " [Particle Size (mm)I
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
’ " Gravel <75 mm and > 4.75 mm (#4) . - ) Silt <0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay : <0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids - <0.001 mm
Maximum Particle Size 0.0% ' Gravel 0% Medium Sand 13%
Silt & Clay (% Passing #200) = 40.0% - Coarse Sand 2% Fine Sand 45%
Apparent Relative Density --Moisture Content ~ 29.6% ~ Organic Content o
Liquid Limit 42 -7 " "Plastic Limit 39 Plastic Index 3
Description of Sand & Gravel R
Rounded [J Angular O Hard & Durable O Soft ~ Weathered & Friable [
References: ASTM D 422: Particle Size Analysis ot Soils e Hydrometer portion of test method not utilized.
.: D 421: Dry Preparation of Soil Samples , ASTM D 854: Specitic Gravity of Soils
D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

/
\

'TM D 2487: Classification of Soils for Engineering Purposes (Unified Soil C]a351ﬁcat10n System)

Techmcal Responsibility: : Julie Peterson
- . Signatnre Paosition

S&ME,INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-403512 WASH.xls







Quantity and Depth of Operational Cover Report
*Volumes are based on Field Survey Data and Truck Counts

Material Quantities:

Approximate Total Volume of Operational Cover Material: 55,473 CY
Approximate Volume of “Bottom Ash™: 21,158 CY
Approximate Volume of Sand: 1,840 CY
Approximate Volume of Stockpiled Soil in Slopes: 32,475 CY
Material Depths:
Approximate area of “Bottom Ash” and Sand use: 560,065 SF
Average Depth of “Bottom Ash” and Sand: 1.11 FT

22,998 CY x 27 CF/CY

560,065 SF

Depth of the material installed on slopes varied due to variance between 3:1 subgrade
slope and 4:1 operational cover slope.







HDPE Plastic, High Denstty Polyethylene Plastic Sheets, Tubing, Pipe, Posts, Trays, Resin

G

&

Polystone® Lignostone® Durostone®

Home
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Polystone® G

Selection Table

szt

Material Description

Products/Seawvices

Page 1 of 2

1N

Engineered Plastics

Locations

Standard Color

Natural Standard high-density polyethylene, FDA/USDA accepted Opaque white
Colors Avallable Tn standard and custom colors Assorted
*
Cut-Rite Food preparafion cutting boards, texturad 5oth sides, NSF 57 Tisled and Natural and assorted
FDA/USDA accepted
Piay-Tec esigned for playground structares, textured Both sides, UV stabilized Assorted solid and
co-extruded
Marine-Tec Designed for boat builders with 3 unique texture on both sides, U.V. stabilized  [Assorted

marine colors

Marine-Tec Tiie

Special foamed core reduces weight by as muchas
20%

i\ssorted marine
colors

Folystone Bathroom partitions, textured both sidas (available iIn HDPE or PF) Assorled solid
. and granite
/\k Pipe Grade 1 Special grade for the HOPE plpe market, U.V. stabilized Black
{ 4 H
Polystone® G (HDPE)

Sheets, extruded

116" - 1-1/2" x 48" x 96"

116" - 1-1/2" x 48" x 120"

116" - 1-1/2" x 60" x 120"

Sheets up to 120" wide available upon request

Sheets, pressed
1-3/4" - 4" x 48" x 96"
1-3/4" - 4" x 48" x 120"
1-3/4" - 4" x 96" x 240"
- Sheets up to 8" thick available upon request

East

Rdchling Engineered Plastics, P.O. Box 2729, Gastonia, NC 28053
(800) 541-4419Q, Fax: (704) 922-7651, Emall rep@roechling-plastics.us
West

Rochling Engineered Plastics, 2040 Carlos Avenue, Ontario, CA 91761
(800) 545-5177, Fax: (909) 923-3280, Email rep@roechiing-plastics.us

I3
\‘
%,

http://www.rocchling~plastics.us/polygrang.html 4/13/2006




HDPE Plastic, High Density Poiyethylcne Plastic Sheets, Tubing, Pipe, Posts, Trays, Resin Page | of 1

¥ Engineered Plastics

et

‘ l Homa Polystong®™ Lignostong™® Durostone®™ Products/Services - Locations

Polystone® G

) SRS S i b e
FERY RIDO Brosiarties

Physical Properties Polystons ® G (HDPE)

[Property _JOnits™ IASTM Test [ Value
Density llom/cm® D792 [0.95
Tensile Strength at

Yield pst D638 3000
Flexural Modulus psi _ D790 15,000
l7zao°d Impact-Notched @ felbs/inch D256 ,3.1

Heat Deflection 1 )

Temperature 73° F@66 psi D648 1175
Mean Coefficient of

Linear Thermal infin/°F D696 1.1 x 104
Expansion

{Hardness Shore D D785 [67

Water Absorption % D570 10<0.1

(. Values shown are averages and should not be used as contractual property vatues. Specific property value requirements
. should be specified in the purchase agreement,

East
Réchiing Engineered Plastics, P.O. Box 2729, Gastonia, NC 28053
(800) 541-4419, Fax: {704) 922-7651, Email rep@roechling-plastics.us
West

Réchling Engineered Plastics, 2040 Carlos Avenue, Ontario, CA 91761
(800)-645.5177, Fax; (909) 923-3280, Emall rep@roechling-plastics.us

Updated 12-20-03 DVK ' © 2002, 2003, Réchling Materials Corp.

http://www.roech!ing»plastics.us/polygphys.html 4/12/2006

@



T

POLYSTONE G

High Density Polyethylene

Enine

Pipe Grade
Parameters ASTM Typical Units
Method

Density, Black D4883 0.955 glce
Melt Index D1238 12.5 g/10min
Tensile Strength D638 3300 Psi
@ yield (2 in/min)
Elongation D638 >800 %o
@ Break (2 in/min)
Flexural Modulus D790 120,000 psi
Hardness (shore D) D2240 68
Vicat Softening Point D1525 259 F

| Brittleness Temperature D746 <-180 F

Data represents typical values and should not be used as a specification

Listed with the Plastic Pipe Institute as PE3408 and PESO

ered Pla

stics

Ré&chiing Engineered Plastics
2040 Carios Avenug, Ontario, CA 81761
Tel: 909-823-6601 Fax: 909-923-3280

. Réchling Engineered Plastics
P.O. Box 2729, Gastonia, NC 28053-2729
Tel: 704-822-7814 Fax: 704-922-765%
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High-Density
Polyethylene Pipe

Intreduction

ISCO HDPE Product Catalog

1SCO Industries, LLC is the largest high-density polyethylene pipe distributor in North
America, ISCO can serve your needs anywhere in the USA. ISCO offers a complete pack-
age of HDPE piping products. Buit fusion machines are offered for sale or rental. Fasian
technicians are avaliable to provide on-site training or assistance to your project. Pleasc
call 1-800-345-ISCO for all your HDPE piping needs.

1800 34515C0
" WWW.ISCO-pipe.com
8§
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ISCO HDPE Product Catalog A Tabl o Corinrn » ot Taby of Gunioris >
Markets for High-Density Polyethylene Pipe
User Applications Special Regquirements
Landfilis Gas collection systems ASTM
Leachate Collection Systems ASTM
Perforated Pipe ASTM
Dual Containment Piping State requirements
EPA listed chemicals
Industrial Undexground Fire Protection Piping Factor Mutual
Pulp & Paper/Woad Products ASTM D3350 & F 714
Acid Sewers ASTM D3350 & F 714
Slurry Piping ASTM D3350 & F 714
Caustic Sewers ASIMD 3350 & F 714
Potabic Water NSF 61, ASTM D3350
Raw Water ASTM D 3350
Dual Containment Piping ETA & State requirements
hmigation Golf Course ASTM D 3350
Industrial ASTM D 3350
Manicipal Drinking Water NSF 61, AWWA C 906 &
ASTM D 3350
Sanitary Sewers ASTM D 3350
Reclaimed Water ASTM D 3350
Spray fields ASTM D 3350
Gas Distribution Piping ASTM D2513 & DOT
Ocean Qutfalls ASTM D 3350
Trenchless Installations
Pipe Bursting ASTM D 3350
Directional Drilling ASTMF 1962
Stiplining ASTM F 585
Highway Drainage
Culvert Rehabilitation ASTM D 3350, State DOI'
Geothermal Heating and Cooling Systems IGSHPA
Oil & Gas Gathering
Gas Gathering ASTM 2513
Salt Water ASTM D 3350
Electrical/lelecommunications
Conduit ASTM D 3350, UL
Telecommmnications ASTM D 3350
Fittings Molded ASTM D 3262-97
Fabricated ASTM 1472
Electrofusion ASTMF 1042

© Copyright 2003 ISCO Industries, LLC. All Rights Reserved.

..........

Fax Server

-~

1800345 1SC0

~ www.isco-pipe.com
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ISCO HDPE Product Catalog

Specifications for HDPE Pipe

The properties of high-density polycthylene pipe are described using ASTM D 335002,
“Starxlard Specification for Polyethylene Plastic Pipe and Fittngs Materials”. This ASTM
Standard provides cell classifications that define the physical properties of the resin used to
make the HDPE pipe.

Most HDPE pipe is made with a celi classification of PE 345464C. The meaning of this cell
classification is provided in the table below:

ISCQ Standard HDPE Resin Specifications

PROPERTY VALUE SPECIFICATION UNIY NOMINAL
Material Designation PPI/ASTM PE3408
Material Classification ASIM D 1248 HICS5 P34
Cell Classification ASTM D 3350-02 345464C

Density @) ASTMD1505 g/cm3 855 to 957
Melt Index €] ASTMDI1238 gm/10 min 10 to .15
Flexural Modulus  (5) ASTM D 790 psi 110 to 140,000
Tensile Strength  (4) ASTM D638  psi 3,200 min.
Stow Crack Growth

ESCR ASTMD 1693  hours in 100% igepal 5,000

PENT & ASIMF 1473 hours >100
HDB@73deg F (4)  ASTMDI1833 psi 1,600
UV Stabilizer C ASTM D 1603 %C 2 to 2.5%

Types of Polyethylene Pipe

All polyethylenc pipe is not the same. The Plastic Pipe Instimte’s "Engineering Properties
of Polyethylenc® shows that polyethylenc with a density of greater than 0,941 (with no addi-
tives) is high-density. Materials with a density of 0.926 to .84 are medium density and those
with a density of between. 90 and 925 are low density.

Density influences key properties in polyethylene materials. As the density increases, the
tensile strength increases. Also the chemical resistance increases.

Iraditionally, medium density polyethylene resin has been used to make pipe for gas distri-
bution. When medium density was selected for gas pipe, it had better stress crack resist-
ance than other resins,

As new resins and manu factaring processes have been developed, high and medium density
polyethylene resins have improved in their abilify to handle stress and stress cracking

agents.

‘ The current test to determine stress crack resistance is the PENT test. The PENT Test is run
e in accordance with ASTM F 1473-97, * Standard Test Method for Notch Tensile Test to

. Measure the Resistance to Slow Crack Growth of Polyethylene Pipes and Restus®. This test
requires that slow crack growth test be run on samples of extraded pipe.

1-800-34515C0
WWW.ISCO-pipe.com
10

h ‘
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The first Environmental Styess Crack (ESCR) testing was conducted on cempression
molded tensile bars. As resin manafacturing techniques have improved, samples no
longer failed using the ESCR test methods, ESCR testing uses strong detergents at elevat-
ed temperatures to evalate resins.

The PENT test is a good test of resistance to slow crack growth and related failures
induced by the presence of stressing agents. Since this test is conducted using HDPE
Pipe, itis a better test to determine the best resins to use for piping applications.

Traditional broad molecular weight resins are used to produce most high-density polyeth-
ylene pipe. Typical PENT Test vahies for these HDPE pipes are 100 to 600 hours, -

The Chart below shows the modular weight distribution for Bimedal, Broad and Narrow
molecular weight resins.

Melecular Weight Distribution

The dotted line shows a typical molecular wejght distribution for a narrow molecular

weight HDPE resin. The dashes show Just the distribation for a broad molecalar welght
HDPE. The solid line shows the distribution of a bimodal HDPE resin.

The propertics of the HDPE rosin can be changed because of the molecular distribution.
Density and melt index also are important in tailoring the properties of the HDPE resin.

Fraction by Weight Increasing —,

© Copyright 2003 ISCO Tndustrles, LLC. All Righvs Reserved,

g p

© 1800345.15C0

11

www.isco-pipe.com
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Typical IPS HDPE Pipe Sizes
Pipe Skze A Minimism ht TTYDY -
Newiodl Kalla  Retn® e s Pwee Wed HDPE
T Pipe
5" 5.375" DR 11 160 0483" 4358  3.272 e
5 5375 DR 17 100 031" 4718 2.197 '
5 5.375" DR 21 80  0.25" 4343 1801
5 5375 DR 26 64  0.207" 4.944° 1.186
5 5.563" DR7 %7 0795 3.908" 5172
5 5.563" DR S 200 0518 4.278" 4182
5 5.563" DR11 160  0.506" 4511°  3.505
5 5.563" DR 13.5 128 04127 4.708" 2912
5 5.563" DR 15.5 Uy 035" 4816 2.564
5 5.563" DR 17 100 0327" 4.883" 2353
5" 5.563" DR 21 80  0.265" 5012 1929
5 5.563" DR 26 64 0214 5.118" 1574
5" 5.563" DR 325 51 01717 5.207" 1.27
6" 6.625" DR7 267 0946 4857" 7336
( ” 6" 6.625" DR 9 00 073" 5.004" 5932
. 6"  6.625" DR 11 166 0.602" 5373"  4.97)
6" 6.625" DR 13.5 128 0491" 5.604" 4.13
6" 6.625" DR 15.5 110 042 5.737" 3637
6"  6.625" DR 17 108 0.390" 5814~  3.338
6 6.625" DR 21 80 0315 5.970" 2738
6" 6.625" DR 26 64  0.255" 6.005" 2.233
6 6.625” DR 325 51 0.204” 6.201" 1801
70 7.125" DR 11 160 0648” 5.1771" 5.75
7° 7.126" DR 17 100 0419° 6.253" 3.86
7 7.125" DR 21 80 033" 6.420” 3.165
7 7.125" DR 26 64  0.274" 6.555" 2.582
T 7.1257 DR 32.5 51 0.219" £.669" 2083
8" 8.625” DR7 %7 1232 6.062° 12433
8" 8.625 DR S 00  0858” 6632" 10054
8"  §.625” DR 11 160  0.784" 6.994" 8425
8" 8.625" DR 135 128 0639” 7.206" 7001

*Blue Bold indicates standard/more readily avaliable jters.

----------

L < B
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LS€0 HOPE Product Caralog
Typical IPS HDPE Pipe Sizes
PipeSive Actual  Dimension  Pressure  Minimum Average  Weight
Nominal Ratio Ratio raling, Wall iy ‘
73°F psi :

g 8.625” DR 17 10¢  o0507" 7.576" 5657
8" 8625 DR 21 80  0411° 7.770" 4637
g 8625 DR 26 64 0332 7.93¢4" 3.784
g 8625 DR 32.5 51 0.265” 8.074" 3.053
10° 107507 DR7 287 1.536" 7.555" 18314
18" 10.750 DR ¢ 200 1.194" B.266" 15618
18° 10.75¢™ DR 11 160 p977" 8718" 13.089
10" 107507 DR 13.5 128 0.796" 9.094" 10875
16 10750 DR 15.5 110 0684” 9.306" 8.576
18" 10756" - DR 17 100 0832 9.435"  8.788
10° 10750 DR 21 80  0512" 9.685" 7.204
10" 10750 DR 26 64  0413" 9.831 5.878
10° 107507 DR 32.5 51 03317 10.062” 4742

12* 127507 DR7 267 1821" B962" 2717

12 127507 DR 200 1417" 3.803" 2197
127 12750 DR i1 60 L1507 10339  18.412
12 12750" DR 13.5 128 0944" 10.786"  15.298
127 127507 DR 15.5 116 08.823" 11.038" 13471
12> 12.750" DR 17 106 07507 11.188"  32.362
127 12750” DR 21 80  0607" 11487 10.134
127 12750" DR 26 64  0490" 117317 8.269
12" 12750" DR325 51 03g2" 11835 6.671
14" 14.000 DR7 267  2.000" 9.840" 32758
14" 14000 DRS 200  1.556" 10764"  26.489
14" 14.000" DR 11 160 1273 11.352"  22.199
14" 14.0007 DR 135 128 1037” 11.B43"  1B.445
14 14.000 DR 155 110 0903" 12122 16.242
14" 14000 DRI7T 100 0824 12.286" 14,905
14" 14,000 DR 21 80 0867 12613”12218

14" 14000 DR 26 64  0.538" 12.881" 9.97

*Blue Bold indicat)es vtandard/mom madily avaliable items
Lot '

www.isco-pipe.com
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t. I3CO HOPE Product Cata bg Main Table of Coiorts »= Boctions Tatde of Cantenta =
Typical IPS HDPE Pipe Sizes
PipeSize Actmal  Dimension  Pressure  Minimum Average  Weipht
Neminal Ratio Ratio rating, Wall 1D
73°F psi

3z" 32.000" DR 135 178 237" 27.070” 96.367
32 32.000" DR 155 110 2085 27.1058° 84.855
32" 32.000" DR 17 100 1.882" 280657 77 869
32" 32.000" DR 21 80 1.524" 28.830” 63835
32 32.000" DR 26 64 12317 29.440 52.086
32" 32.000" DR 325 51 0.985" 289517 42.023
36” 36.000" DR 15.5 110 233" 31.168° 107.395
38~ 36.000" DR 17 160 z.118" 31.595™ 98.553
36" 36.000” DR 21 80 17147 32434 B0.781
36" 36.000” DR 26 64 1.385" J3119° 65.922
36~ 36.000" DR 32.5 51 1.168" 33.696" 53.186
42" 42.060" DR 155 110 2.718° 36.363"  146.178
42" 42.0007 DR 17 100 24717 J6.860° 134.141
42" 42.000" DR 21 80 2.000" 37.840" 109.966
42" 42.000" DR 26 64 1615 38.641" B9.727
42" 42,0007 DR 325 51 122" 3%9.313° 72392

/

‘ 48" 48.000” DR 17 100 2824° 42.126"  175.205
48" 48.000" DR 21 80 2.286° 43.245" 143629
48" 48.000" DR 26 64 1.846" 44.160"  117.194
48" 48.000" DR 325 a1 1477 44.928" 94552
51.5° 51.500" DR 21 80 24527 46.400" 165.339
51.5" 51.500" DR 26 64 1981° 47380 134908
51.5" 51.500” DR 325 5l 1.585 48.203" 108.844
54" 54.000" DR 21 80 25717 48652 181.781
54" 54.000" DR 26 64 2017 49.680" 148.324

~p §4" 54.000"7 DR3z5 51 1.662" 50.543" 119.668
63° 63.209" DR 21 80 3.000" 58.848" 24738
63" 63.209" DR 2§ 64 24217 58076 20201
63" 63.209" DR 325 §0 1.937" 59,1027 162.98
*Blue Bold Indicates standard/more readily avaliable items, 800-315.1SCO
. - S " WWW.iSCO-pipe.com
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Haln Tabie of Condente 4o Bechlan's Tubla of Contnts »> ISCO MPE Pmdflc( &M%_
DIPS HDPE Pipe Sizes
Pl\i‘pe Stze  Actual Dimension  Pressure Minimum Average Weight
ominal O.D. Ratio © rating, Wall D
73°F psi
3" 396" DR § 200 0.440" 3045”2118
3 396" DR 11 160 0.360° 3211 1776
3 3.96” DR 13.5 128 0.204" 3348" 1476
3” 396" DR 17 100 0.233" 3475 1102
3" 396" DR 2 64 0.153" 3642° 0788
g 480" DR 9 200 0.533" 3691 3114
r 480" DR 11 160 04377 3.891"  2.608
g 480" DR 13.5 128 0356 4060" 2168
g 480" DR 17 100 0.283" 4211 LI52
I 480" DR 26 64  0.18%" 4407° 1172
6 6.90" DR S 200 0767 5305 6434
6" 6.90" DR 11 160  0.628" 5.564" 5382
6" 6.50” DR 13.5 128 0.512" 5835° 4480
6" 6.90" DR 17 100 0.406" 6.056"  3.620
g’ 650" DR 26 64  0.266" 34T 2422
g 9.05” DR 9 200 1006" 6958  11.089
8" 9.05" DR 11 160 0.823" 7.338"  4.276
8" 905" DR 13.5 128 0570 7656  7.708
8" 9.05" DR 17 100 538" 7.941" 6228
8 9.05" DR 26 64 0348 8326"  4.166
10 11.10 DR S 00 1.233” 8535  16.652
10" 1.10" DR 11 160 - 1.009" 9.001" 13.955
10" 11.10" DR 13.5 128 0823 9338  11.595
10" 110" DR 17 100 0.653" 4.742"  9.369
10" 11.10" DR 26 64 0427 10212 6.267
12 13.20" DR 8 200 1467 10.149" 23548
12" 13.20" DR 11 160 1200 10704 19.734
12 13.207 DR 13.5 128 0978 11.166" 16397
12" 13.20" DR 17 100 07777 11584  13.250
12 13.207 DR 26 64 0508 12,143 8.863
*Blue Bold

& Copyright 2003 ISCO Industries, LLC. All Rights Reserved

p——_
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indicates standard/more readily avaliable items.




HIGH DENSITY POLYETHYLENE PIPE
Typical Physical Properties**

Property Specification Unit Nominal Value
Material Designation PP1/ ASTM PE 3408
Material Classification ASTM D-1248 mcse3g
Celi Classification ASTM D3350-99 345464C
-Density (3) ASTM D-1505 gm/cm3 0.955
-Melt Index (4) ASTM D-1238 (216 kg/190iC) gm/10 min. 0.11*
-Flex Modulus (5) ASTM D-790 psi 135,000
-Tensile Strength (4) ASTM D-638 psi 3,200
PENT (6) ASTM F-1473 Hours >100
-HDB @73i F (4) ASTM D-2837 psi 1,600
-HDB @ 140 Deg F ASTM D-2837 psi 800
-U-V Stabilizer (C) ASTM D-1603 % C 2.5
Hardness ASTM D-2240 Shore "D" 65
Compressive Strength (yield) ASTM D-695 psi 1,600
Tensile Strength @ Yield ASTM D-638 (2"/min.) psi 3,200
(Type 1V Spec.)
Elongation @ Yield ASTM D-638 %, minimum 8
Tensile Strength @ Break ASTM D-638 psi ' 5,000
(Type IV Spec.) }
Elongation @ Break ASTM D-638 %, minimum 750
Modulus of Elasticity ASTM D-638 psi 130,000
PENT (6) ASTM F-1473 Hours >100
(Cond. A, B, C: Moid. Siab) ASTM D-1693 Fo, Hours >5,000
. {Compressed Ring - pipe) ASTM F-1248 Fo, Hours >3,500
(" Slow Crack Growth Battelle Method Days to Failure >64
pact Strength (1ZOD) ASTM D-256 In-lb / in notch 42
'zzsé Thick) {Method A)

Linear Thermal Expansion Coef. ASTM D-696 in/ in/if 1.2x10-4
Thermal Conductivity ASTM D-177 BTU-in/ft2/ hrs/ degreesF 2.7
Brittleness Temp. ASTM D-746 degrees F < -180
Vicat Soft. Temp. ASTM D-1525 degrees F 257
Heat Fusion Cond. ASTM D-1525 @ psi degrees F 75 @ 400

*** This list of typical physical properties is intended for basic characterization of the material and does not
represent specific determinations of specifications. The physical properties values reported herein were

may differ from specimens taken from pipe.
** Tests were discontinued because no failures and no indication of stress crackinitiation.
* Average Melt Index value with a standard deviation of 0.01
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Leachate Collection System — Header Pipe Installation
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Operational Cover Installation




Completed Operational Cover
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