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ENVIRONMENTAL CONSULTATION & REMEDIATION

KPRG and Associates, Inc.

SUMMARY LETTER

October 13, 2005

Ms. Maria L. Race
Midwest Generation 8MB, LLC
One Financial Place
440 South LaSalle Street, Suite 3500
Chicago, flhinois 60605

VJA FEDERAL EXPRESS ICPRG Project No. 15805

Re: Geotechnical Analysis of Soil Surrounding Settling Basins/Ponds

Dear Ms. Race:

KPRG and Associates, Inc. (KPRG) has recently received the geotechnical testing results
from the soil boring program implemented in the vicinity of various ponds located at six
of the Midwest Generation stations. Specifically, these stations and the number ofborings
advanced at each were:

• • Waukegan Station (5 borings)

• Will County Station (5 borings)
• Joliet #29 Station (6 borings)

• Powerton Station (9 borings)

This letter report provides a project objective, documents the field procedures, identifies
the geotecimical laboratory specifications and summarizes the geotechnical testing
results. Each item iá discussed separately below.

PROJECT OBJECTIVE

Based on discussions with Midwest Generation, the objective of the project was to obtain
stratigraphic and geotechnical data from the vicinity of specific ponds at the various
station locations. The results of the investigation would provide a physical characteristic
data base for subsequent engineering evaluations, planning and decision analysis. The
soil sample collection for geotechnical analysis was targeted for the approximate
equivalent base elevation of each pond as specified by Midwest Generation.
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FIELD PROCEDURES

Prior to mobilizing for drilling activities, Midwest Generation contracted Lucky Locators,
Inc. to provide utility clearance at each pre-established drilling location. Once the utility

• clearance was provided, KPRG mobilized a geoprobe rig which utilizes a direct hydraulic
push technology for collecting soil cores. Continuous 5-foot core samples were collected
during drilling at each location. The core samples were screened in the filed for total
organic vapors with a photoionization detector (Pifi) and where appropriate, compressive
strength readings were taken using a hand penetrometer. At the approximate base

elevation of the adjoining pond, an attempt was made to push a Shelby Tube for

collection of an undisturbed sample. for subsequent geotechnical analysis. If the
subsurface conditions did not allow for sample collection by pushing a Shelby Tube, an
acetate core sample was collected for submittal for geotechnical analysis. If the targeted
interval consisted of sufficiently coarse material that would not allow for either proper
Shelby Tube or acetate core sampling, a representative volume of retrieved sample was
placed into a plastic baggie for submittal for geotechnical analysis. Table 1 summarizes
the overall results of the geotecluxical sampling effort relative to station, sample
identification number, sample collection type and depth.

Upon completion of sampling at each location, the boring was abandoned by placing
unsampled core material back into the hole and filling the remainder of the boring with
granular bentonite. A surface patch was then placed to match the surrounding surficial
material.

GEOTECHNICAL LABORATORY SPECIFICATIONS

KPRG subcontracted Terracon Consulting Engineers (Terracon) to perform the
geotechnical laboratory analyses. The following geotechnical testing methods were run
by Terracon:

• Grain Size with Hydrometer (ASTM Method D 422)
• Atterberg Limits (ASTM Method D 4318)
• Bulk Density (ASTM Method D 2937)
• Specific Gravity (ASTM Method D 854)
• Moisture Content (ASTM Method D 2216)
• Permeability (ASTM Method D 5084)
• USCS Soil Classification

In accordance with KPRG’s proposal, Terracon was instructed to first run the Grain Size
Distribution and Atterberg Limits testing. Based on these results, permeability testing
was only performed if the Plasticity Index (P1) was less than 11 ~ if there was less than a
30% fraction passing the 200 mesh sieve, If both of these criteria were met (i.e., a P1 of
greater than 11 and greater than 30% fraction passing the 200 mesh sieve), the material
should have a permeability in the order of I ~ cm/see which should provide sufficient

KPRG and Associates, inc.
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n information for most desk-top engineering evaluations. As noted further below, only afew of the samples actually met these criteria.

It is noted that geoprobe acetate tube and/or baggie samples are not consideredr “undisturbed” samples and that some remolding/recompaction was required forcompleting permeability tests.

r RESULTS

Table I summarizes the various samples collected for geotechnical analysis by stationr location and depth interval. The table notes whether the sample sent to the laboratory wasa Shelby Tube, acetate tube or baggie sample.: ~.

- — — - —- —-- ~~~~~~0

The results of the geotechnical investigation program are organized separately for
specific stations and provided in Attachments 1 through 6 along with sample location
maps. A brief summary for each station is provided below. The complete geotechnical
laboratory report is provided in Attachment 7.

Waukegan Station
A total of five borings were drilled and sampled at the Waukegan Station (WS-GT-l
through WS-GT-5). The approximate sample locations are provided on Figure 1-1 in
Attachment I along with the results of the geotechtuieal testing in Table 1-1 and the
associated soil boring logs.

A review of the boring logs indicates that the subsurface materials were generally sandy
L1 with some gravel and/or silts and clays. Some areas were noted to containing fill material

generally consisting of ash/slag.

The geotechnical data in Table 1-I from samples collected at elevations approximately
equivalent to the base of the various adjacent ponds (as. determined by Midwest
Generation) also document these materials to be classified as sands with some gravel, silt
and/or clay. Permeabilities were found to range from 1.0 X 1 o3 em/sec to 2.3 X 1W2
cm/sec. These permeabilities are consistent with sandy/gravelly materials.

MWGI 3-1 5_24266
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Will County Station
A total of five borings were drilled and sampled at the Will County Station (WC-GT-l
through WC-GT-5). The approximate. sample locations are provided on Figure 3-1 in
Attachment 3 along with the results of the geotechnical testing in Table 3-1 and the
associated soil boring logs.

A review of the boring logs indicates that the subsurface stratigraphy varied across the
site. The northern most boring (WC-GT-l) has a sandy/gravelly unit overlying a cl3y unit
with weathered bedrock being encountered between 4.5 and 5 feet below ground surface
(bgs). Borings WC-GT-2 through WC-GT-4 located on the west central portion of the
property generally had a 1.5 to 2.5 foot thick fill layer with ash/slag and underlying sandy
and gravelly units. Bedrock was generally encountered at around 10 feet bgs. The
southern most boring (WC-GT-5) had a silty/sandy/gravelly layer overlaying weathered
bedrock which was encountered at about 2.5 feet bgs.

The geotechnical data in. Table 3-1 from samples collected at elevations approximately
equivalent to the base of the various adjacent ponds (as determined by Midwest
Generation) also document these materials to be classified as sands with some gravel or
silts/clays. Penneabilities for the clayey and silty materials at borings WC-GT-4 and WC
GT-3 were estimated to range from 3.65 X 1W7 cmlsec to 1.86 X 10*6 cmlsec,
respectively. It is noted, however, that the remolding for these samples could not meet the
analytical method standard requirements due to the coarse fractions and that the values
provided a verbal estimates. The true values could not be quantified due to the noted
remolding issue and, therefore, are not, included in the formal quantified results table
provided by the geotechnical laboratory in Attachment 7. The coarser sandy and/or
gravelly materials at locations WC-GT-2 and WC-GT-1 showed permeabilities at 4.02 X
io-3 and 1.35 X 10.1 cm/sec, respectively. The permeability for sample WC-GT-5 could
not be run due to the relative amount of gravel which precluded being able to properly

MWGI 3-1 5_24267
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remold a sample for the permeability analysis. This of itself suggests a relatively high
permeability layer.

Joliet Station #29

A total of six borings were drilled and sampled at Joliet Station #29 (JS29-GT-l, through
1S29-GT-6). The approximate sample locations are provided on Figure 4-1 in Attachment
4 along with the results of the geotechnical testing in Table 4-1 and the associated soil
boring logs.

A review of the boring logs indicates that the subsurface stratigraphy varied across the
site from primarily sand/gravel at location 1S29-GT-l to primarily clay at locations 3S29-
GT-3, 3S29-GT-5 and 3S29-GT-6. The boring logs for the remaining locations indicate an
interlayering of the coarse and fine materials. Some minor amounts of ash/slag were
noted at some locations within the upper foot of material. Bedrock was definitively
encountered only at location 3S29-GT-6 at a depth of approximately 15 feet bgs.

The geotechnical data in Table 4-1 from samples collected at elevations approximately
equivalent to the base of the various adjacent ponds (as determined by Midwest
Generation) indicates that the sample from location 3S29-GT-6 met the previously
defined criteria of a high P1 (greater than II) and greater than a 30% fraction passing the
200 mesh sieve. Therefore, it can be generally assumed that the materials are of low
permeability as previously discussed and no further permeability testing was performed
on this sample. The results of the permeability tests for locations JS29-GT-l, 3S29-GT-3
and JS29-GT-5 ranged from 4.7 X io~ to 2.96 X 10.2 em/sec. The permeabilities for
samples JS29-GT-2 and JS29-GT-4 could not be run due to the relative amount of gravel
which precluded being able to properly remold a sample for the permeability analysis.
This of itself suggests relatively high permeability layers at those locations.

-s

j
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[
Powerton Stationr A total of nine borings were drilled and sampled at Powerton Station (PS-GT- 1, through

- PS-GT-9). The approximate sample locations are provided on Figure 6-1 in Attachment 6
- along with the results of the geotecimical testing in Table 6-1 and the associated soil

[~ boring logs.

A review of the boring logs indicates a varied stratigraphy from primarily clayey at

[ locations PS-GT-1 and PS-CIT-S to an interlayering of sandy and clayey units at the otherlocations. It is noted that at locations PS-GT-7 through PS-GT-9, a slag/ash unit was
-, logged starting at hetween 2 and 3 feet bgs and extending to approximately 15 feet bgs. A

[ two foot ash layer was also logged between 2 arid 4 feet bgs at location PS-GT-S.

1•~ The geotechnical data from samples collected at elevations approximately equivalent to
the base of the various adjacent ponds (as determined by Midwest Generation) indicates
that the sample from location PS-GT-5 met the previously defined criteria of a high P1
(greater than 11) and greater than a 30% fraction passing the 200 mesh sieve. Therefore,
it can be generally assumed that the materials are of low permeability as previously
di~cussed and no fbrther permeability testing was performed on this sample. The

- remaining permeabilities ranged from 1.6 X iO~ cm/sec to 2.31 X 10.2 cmisec; the lower
permeabilities associated with clayey and silty soils and the higher values associated with
sandier soils.

[ KPRG appreciates the opportunity for providing our technical services to Midwest
Generation on this project. If there are any questions, please contact me at 262-781-0475.

Sincerely,
KPRG and Associates, Inc.

e~dk
Richard R. Gnat, P.G.

Principal

-j

-i

-J

j
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Table 1. Summary of Samples Collected for Geotechnical Analysis

MWGI 3-1 5_24271

STATION BORING ID ~% TUBE(DepthFt) SAMPLE

WS-GT-1 5-10
WStT-2 7.5-10 5-10

Waukegan WS-GT-3 5-10
WS-GT-4 22-27
WS-GT-5 22-27

~

WC-GT-1 5-10
WC-GT-2 5-10

Will County WC-GT-3 3-8 3-8
WC-GT-4 5-10
WC-GT-5 5-9 . 5-9
JS29-GT-I 19-24 15-19
J829-GT-2 19-24

J V t#29 J529-GT-S 19-24 17-19ole JS29-GT-4 17-22

JS29-GT-5 9-14
J529-GT-6 11-14 11-14

.~ z
~ PS-GT-4 10-11.5

PS-GT-5 17-19

~t PS-GT-5 15-20owe on PS-GT-7 10-15

PS-GT-8 10-IS
. PS-GT-9 13-18



ATTACHMENT 1
Waukegan Station Geotechnical Study Results
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Table 1-1. Soil Sample Geotechnical Data - Midwest Generation, Waukegan Station, Waukegan, IL

Density Atterberg Grain Hydrometer Specifi, -(% passing Permeability Test (cmls)Sample - Depth Soil Description Moisture (¾) ~ ~ pi ~g Size #40 #200) Gravity

W5-GT-I 51010 Sand wilh trace gravel 5.6 114 NP NP 94 I 2.63 I.05xlQ~2

WS-GT-2 7.5-10’ Silty Sand, trace gravel, dark brown 15.2 107 NP NP 79 7 2.44 l.52x10-2
- 18.1 -

WS-GT-3 5 to 10’ Sand with trace gravel 11.2 99 NP NP 86 0 2.65 2,3x10-2

WS-GT-4 22-27’ Sand with trace gravel - 5.4 114 NP NP 53 2 2.64 2.16ic10-2

WS-GT-5 22-27’ Sand, trace gravel, black 44 96 -NP NP 15 0 2.73 10x10-3-

- (Bottom Ash?)

‘Unable to perform permeability test, too much stone, not enough soil ~amplo
‘~‘Remolded sample to obtaIn the dry density
NA - Nat Analyzed -

NP - Not Plastic

MWGI 3-1 5_24274



11—

12-

13-

14-

15—

16—

17—

18—

19—

20—

End of boring at 10 feet.
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t~ ~ LOG OF BORING WS-GT-1

G&.~A~ichw.~ (Page 1 oIl)

• Midwest Generation Date Completed 08108/05
Waukegan Station Drilling Method Direct-Push

Waukegan, IL- Drilling Company CABENO Env. Field Services
Operator 0. Joyce

Project No. 15805 Lagged By : P. Allenstein —

Depth
in

Feet
0)
C)
02
D

C,

0-

C

DESCRIPTION

GW
1

:e~

0,
C
Ca)
a)
0
0)
C
0~

-C
0)
C
0)

to

it,
‘aa,
0.
E
8

SAND and GRAVEL, gray and orange brown. Dry.

PlO
(ppm)

0
>
0
U
0)

SLAG black medIum to coarse sand and gravel some
2 SI’ bottom ash Dry

- SAND, fine to rnedium light brown, trace silt. Slightly
-. Moist

— SP

0.0

0.02 80

4

6—

7—

8—

9-

In—

Push Geoprobe TubeS to 10.



-c
0)
C
ii

Co

U,

a
0.
E
0

C.)
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Midwest Generation
Waukegan Station

N ~ U LOGOFBORINGWS-GT-2
rce~~n. (Page 1 of I)

Waukegan, IL

Project No. 15805

Date Comp!eted
Drilling Moihod
Drilling Company
Operator
Legged By

:08108105
Direct-Push
CABENO Env. Field Services

:D.Joyce
- P. Allenslein

DESCRIPTION

OW
V

0,
C
C

a
Co
0
0-

SAND and GRAVEL, brown and black. Dry.

PID
(ppm)

SAND, fine to h~edium, brown, trace silt and gravel.
Slightly Moist

- wet

SAND, fine to medium, little silt. Very Moist.

60

Push Geoprobe Tube 5 to 10.

Pushed Shelby tube in new boringS to 10 feet. 18’
recovery.

0.0

0.0

End of boring at 10 feet.

1

1

1

I



11—

12—

13—

14-

15-

16-

17-

18—

19—

20-

End of boring at 10 feet
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I-i vrc L) LOG OFSORING WS-GT-3
~ (Page 1 of I)

Midwest Generation Date Completed : 06108105
Waukegan Station Drilling Method : Direct-Push

Waukegan, IL Drilling Company : CABENO Env. Field Services
Operator :0. Joyce

• Project No. 15805 Logged By : P. Allenstein —

Depth
In

Feet
0)
C.)
0
D

C-)
za

1—

DESCRIPTION

GW

0)
C
C
0
0

0
C
a-

SAND and GRAVEL, dark brown. Dry.

-C
0)
C
0

Co

U,
to
0
0.
E
0
0

PID
(ppm)

a,
>

8
a,

4

• Bottom Ash, black and gray, fine, some sand and gravel.
2- Dry

~ CO COAL, black, some gray clayey bottom ash. Moist.

:~o~-~3~’2to? SAND, fine to medium, black and brown, little silt. Moist
sP

2

0.0

0.0 80

6-

7—

8—

9—

Push Geoprobe TubeS to 10. Full recovery.



MWGI 3-1 5_24278

~F fl fl~c r C LOG OF BORING WS-GT-4

• KPRC.4t~:d.hc. (Pagel oil)

Midwest Generation. Date CompIe~ed 08(08(05
Waukegan Station Drilling Method Direct-Push -

Waukegan, IL Drilling Company CABENO Env. Field Services ..-

Operator D. Joyce -

Project No. 15805 Logged By P. Allenstein

Depth
in

Feet
Co
C)
C’)
D

C)
r

a:
0

0

DESCRIPTION

GW

0)
C

C
0
0
0
0)
0
0,

SAND and GRAVEL, brown. Dry.

S
0)
C
0

0

UI
0)
0.
E
0

C)

PD
(ppm)

0)
>
0

*

‘ Bottom Ash and SAND and GRAVEL Mixture. Very
2- OW ;YJ~t\~ Moist.

a-

4.~ Bottom Ash black medium to coarse sand and gravel~ ~ some fines Slightly Moist

5_
D~?f:

U— ~

7- GW

8-

~
10- wet some organics

ii—

-12- SAND fine to medium some silt and clay brownSP organics Slightly Moist
13

14 Bottom Ash black granular medium to coarse sand and

15— gravel Sltghtly Moist

16—
. SP

17-

18-

19-

20- SAND gray tine to medium trace silt
21—
,, — .<

100

so

70

Ii
2

3

4

5

6

7

B

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Push Geoprobe Tube 22 to 27 feet. Full Recovery23—

24-

25-

26-

27-

28-

29-

30—

End of boring at 27 feet.
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.:~.: Li LOG OF BORING WS-GT-5

•o~c?~~:%q~;,.:,:. . (Page 1 of 1)

Midwest Generation Date Completed 08/08105
Waulcegan Station Dulling Method Direct-Push

Waukegan, IL Drilling Company CA8ENO Env. Field ServIces
Operator 0. Joyce

Project No. 15805 Logged By P. PJlenstein

Deplh
in

Feet
CO
C.)
0
D

C)

a.

0

GW

DESCRIPTION

0)
C
Ca,
a,
C,

Co
a
a-

0—

1.

2—

3—

4-

5

SAND and GRAVEL, brown, grass. Dry.

-c
U)
C

0)

a)
a
S
0

C.)

PlO
(ppm)

a,
>

8a)

at

Bottom Ash light gray fine sand and silt powder Dry 2

SM ~:.?~i —

- 3 light brown SAND fine to medium Dry

Bottom Ash fine to medium sand and silt brown some
~- gray some slag Slightly Moist

~ SM 4

~-

~ -a~-2 —

Sottom Ash black granular medium to coarse sand and
gravel Slightly Moist

6

sP —

7

a

ao

0.0

0.0

0.0•

0.0

0.0

0.0

0.0

80

100

60

80

100

10-:
ii.

12—

13—

14-

15-

16-

17-

18-

19-

20:

21:
22

23-

24-

25-

26-

27—

Push Geoprobe Tube 22 to 27 feeL. 24 Recovery.

28—

29—

3D—

End of boring at 27 feet.
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ATTACHMENT 3
Will County Station Geotechnical Study Results
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Table 3-1. Soil Sample Geotechnical Data - Midwest Generation, Will County Station, Ronieoville, IL

Sample Depth Soil Description Moisture (%) Dbn5ltY rberg Grain Hydrometer Specific(% passing Permeability Test (a rats)(pcf) ~ p~ (Ti) SIze #40 #200) GravIty

WC-GT-1 5 to 10’ Clayey Sand, dark bro~jn to tan 3.4 118 31 15 25.1 11.4 2.66 1.35x10-1

WC-GT.2 5 to ib Sand with gravel, dark brown 16.1 92 NP NP 35.1 11.9 2.65 - 4.02x10-3

WC-GT-3 3 to 8’ Lean Clay, dark brown 10.0 103 35 12 25.6 19.7 2.71 1.88x10-6”’

WC-GT-4 5 tolO’ SIlty Clay. dark brawn - 9.5 125 25 7 35.4 23.3 2.7 3.65X104***

WC-GT-5 5-9’ SandyClaywithGravel 4.2 119 NP NP 39 35 2.65 *

unable to perform pern~eabltity test, too much stone, not enough soil sample
‘Remolded sample ~o obtain the dry density

“Verbal estiméte provided by geotechnical lab. The data package in AItachment 7 indicates that due to the coarse fra~tlon the samples could
not be ideally remolded. The above verbal estimate is not a quaniltaive number due to the remolding Issue and is therefore not reported as such
in Attachment 7.
NA - Not Analyzed
NP - Not Plastic
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~\ f’S LI LOG OF BORING WC-GT-1
~

yr~c~dk~en’n.I’,c. (Page 1 of 1)

MidwestGeneration Date Completed : 08/09/05
• Will County Station Drilling Method : Direct-Push

Romeoville, IL - Drilling Company : CABENO Env. Field Services
Operator :0. Joyce

Project No. 15805. Logged By : P. AllensteIn —

Depth
In

Feel

1

3—

4—

6-

7-

8—

9-

10—

11

12-

13-

14—

15-

16-

17-

18-

19—

20—

U)
C.)
0,

SW

• CL

SW

C-)

/7
4

GRAVEL and
clay. Dry.

DESCRIPTION

SAND, light brown I gray, trace sift and

CLAY, dark brown, some sand and gravel. Dry.

SLAG and Bottom Ash, black and dark gray: medium
~coarse sand, little silt. Dry to Slightly Moist.

- clayey weathered bedrock, gray, moist

End of Boring at 5 feet
Push geoprobe tube 0 to 5 feet in new boring.

to

0,
C
C
C,a,
C,
0)
C
0-

2

PID
(ppm)

a’
>

8a,

-c
0)
Cg
to
a,
(0
0)

2
0.
E
0
C.)

0.0

3.0 80 >4.5

25
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• U LOGOFBO~NGWC-GT-2

(NVI49~~ L t4 IT *TI~T I ,

~“~-‘.‘-~ . (Page 1.~f 1)

MidWest Generation Date Completed 08109105
Will County Station Ddtling Method Direct-Push

~ Romeoville, IL Dnhlinö Company CABENO Env. Field Services - -

Operator 0. Joyce
- Project No. 15805 Logged By P. Ajlenstein

Depth
In

Feet

0—

-1—

2-

3-

5—

6—

7—

8—

9—

10-

Co
C-)
0)
D

ML

SP

C-)
Ia

CD

DESCRIPTION

Bottom Ash, brown and black, fine, little gravel. Dry.

- increase gravel

SAND, fine to medium, dark brown to brown, little silt.
Slightly Moist to Moist

- very moist

0,
C
Ca,
0)
0

02
0
a

2

3

4

PID
(ppm)

0.0

0.0

0.0

0.0

a,

8
a,

80

80

-C
0)
C
4,

-ci,
a,
>
La
Ci,
a,
0.
E
0

C-)

4

End of Boring at 10 feet.

Push geoprobe tubeS to 10 feet in new boring.
-Il—

12-

13—

14—

15—

16—

17-

16-

19-

20—
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$
C)
0

0,(a
0
0.
S
8
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~‘ p n -~ r :~ U LOG OF BORING WC-GT-3
— ~RG.~4A~at~,.t,C (P~ge I of 1)

Midwest Generation
Will County Station

Romeoville, IL

Project No. 15805

Date Completed
Drilling Method
Drilling Company
Operator
Logged By -

08109/05
Direct-Push -

CABLNO Env. Field Services
:D.Joyce

P. Allenstein

plo
(ppm)

0.0

0.0

0.0

0.0

. 0~
C

. C
C)

Depth. ±
in ~0 . DESCRIPTION 0)C) aFeet Cl) —

D . .

~ . —

~,, Bottom Ash and Coal black fine to medium little gravel
I— Slightly Moist

2- SAND-SILT-GRAVEL mixture, with crushed limestone,
GW ~ slightly Moist. . —

4- . . CLAY and GRAVEL, dark brown. Slightly Moist, 2

5- - layer orange brown sand and gravel —

- CL)GW

:j__-
8— . .c> .c>

:c~ :0? i:.!

• GW ~ SLAG, black, fine to medium sand with fine gravel.
9— ;~:t-~- Moist.

- clayeyweattiered bedrock, gray —

10- .

End of Boring at 9.5 feet.

11- Attempt push Shelby Tube, colapsed.

. Push geoprobe tube 3 to 8jeet in new boring. 28”
12— recovery.

13— -

14- -

15— - -

16- -

17—

18—

19-

20-

- 70

4°



j

End of Boring at 10 feet.

MWGI 3-1 5_24287

~i M - LOG OF BORING WC-GT-4

c.~~t- rn~ (Page 1 of 1)

Midwest Generation Date Completed : 08)09/05
• Will County Station Drilling Method Direct-Push

Romeoville, IL Drilling Company CABENO Env. Field SeMces
Operator D. Joyce

- Project Na. 15805 LoggedB9 :P.Allensteln —

Depth
In

Feet
0
(3
0
D

C)

a

(9

0-

1—

DESCRIPTION

2

0)
C
Ca)
0
C
0,
0
a

0)
C

0,

0
0,
a,
0.
2a
C)

Bottom Ash, sand and gravel. Dry.
- black silt and fine sand, trace gravel. Dry.
-gray

PlO
(ppm)

a,

C
a,

CIJGW

4— GW

CLAY and GRAVEL, some sand, dark brown. Dry.

SAND and GRAVEL, light brown. Dry.

Pushed Geoprobe Tube 5 to 10. 41’ recovery.

2

3

4

0.0

0.0

0.0

0.0

100

70



~~1

r—— r’~ -

~ ~ LOGOFBQRINGWC-GT-5

~ (Page 1 ofi)

• Midwest Generation Date Completed :08109105 -

Will County Station Drilling Method. : Direct-Posh
Romeovllle, IL. Drilling Company : CABENO Env. Field Services -, .

Operator D. Joyce
ProjectNo. 15805 LoggedBy :P.Altenstein

Depth
in

Feet
C0
C)
0)
D

C)

0

DESCRIPTION

0

I

2’

0i
C
Ca,
a,
0

Co
0
0,

=
a,
C
0

Co
0)
>
C0
0)a)
0.
S
0

C)

PID
(ppm)

0
0a)

~~‘~•t-~ SAND-SILT-GRAVEL Mixturebrown, black, white,
GW orange/brown Dry to Slightly Moist 1 00

WBR ~ Weathered Bedrock, limestone. Moist 2 0.0 ~0O

End pf ?orlng at 2.5 feet,

Repeated boring for sample volume. Bagged.

3-

4—

5-

6-

7-

8—

9—

10-

11—

12-

13—

14-

15-

16-

17—

18—

19-

20—

MWGI 3-1 5_24288



ATTACHMENT 4
Joliet Station #29 Geotechnical Study Results
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C
0)
(‘1

C”

U)

CD

t ‘5
S~ C

t &a
C, flC, 0)
~

~U

C,

r
4
cii
1-z
C)
U-

C) ® C)



I. 1 — - I i I .j ,•__J .._.

Table 4-1. Soil Sample Geotechnical Data Midwest Generation1 Joilet Station #29, Joust, IL -

Sample Depth Soil Description Moisture (%) Density Atterberg Grain Hydrometer Specific Permeability Test (cm’s)(% passing(pci) LL (‘/.) P1 (%) Size ~9 #200) Gravity

Sand, finegratned, trace clay and gravoi, 5.3 120 ~ NP 13.9 8.7 - 2.62 2.96x10,2JS-29-GT-1 19-24’ dark yellow

JS-29-GT-2 19-24 Graveflysand,brown 10.0 87.0 NP NP 21 14 2.66 *

Gravefly sand, trace clay, dark brown 6.0 — -

JS-29-GT-3 19-24 Sand, with gravel, trace day, brown 8.6 l21~ NP NP 13 - 9 2.64 2.51x10-2
Lean clay, gray 7.3 -

,lS-29-13T4 17-22 Limestone with fine to coarse sand 4.1 124.0 NP NP 11 7 2.7

JS29-GT-5 5-14’ Ciayey gravel with sand, dark gray 26.0 94.0 34 II 32 18.7 2.56 4.7x104

JS-29-Gr-6 11-14’ Organic clay, dark gray, btack 74.6 53.0 78 17 - 88.9 65.4 2,41 NA

‘Unable to perform permeability test, too much stone, not enough soil sample
l*Remolded sample to obtain the dry density
NA - Not Analyzed
NP - Not Plastic

MWGI 3-1 5_24291
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V fl 0 C
A LOG OF BORING JS29-GT-1

C.~dA~dfl~1~ (Page I of 1)

Midwest Generation Date Cothpleled 08110105
• Joliet Station #29 Drilling Method Direct-Push

Joliet, IL Dnlling Company CABENO Env. Field Services
Opemtor D. Joyce

Project No. 15805 Logged By P. Allenstein

Depth
In

Feet
0)
0
U)
D

C

SW

DESCRIPTION

0)
t
Ca,
a,
U

C))
C
0.

Bottom Ash and .3RAVEL, dark gray. Dry.

0,
Ca,

Ca
a,.
>

a,
0
0.
E
0
C)

PlO
(ppm)

8a,

Crushed Limestone, gravel and sand.
leet. Slightly Moist.

SAND and GRAVEL, orange brown, little silt, very stiff.
Dry to Slightly Moist.

GW

SW

0—

1~

2-

3-

4-

5..

6-

7-

8—

9—

‘10-

II:

12-

13-

14-

15-

16-

17-

18-

&~

-10 “clayey

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

80

70

60

50

Ia-

20- : :: : Push Geoprobe Tube 19 to 24 33 recovery

SW
22-

.,.,
t’~.ø’ød’•
:-~‘“~

24-

End of Boring at 24 feet.25

26:

27—

28—

29—

30—



End of 8oring at 22 feet

=
0)
C
0

(I)

to
0)
S
0.
E
0
C)

MWGI 3-1 5_24293

I
n r

H LOG OF BORING JS29-GT-2
. rcM~dn~h,c. (Page 1 of 1)

Midwest Generation
Joliet Station #29

JOliet, IL

Project No. 15805

Date Completed :08/10/05
Drilling MeThod : Direct4’ush
Drilling Company : CASENO Env. Field Services
Operator : 0. Joyce
Logged By : P. PJlenstein

DESCRIPTION

0,
C
C
0)
0)
00)
C
0.

PID
(ppm)

a,
>
0

SAND~hWSILT[fihà tdritidk[rh dark brä~ñ §àmé sIäW
Dry.
Crushed Limestone, sand and gravel. Dry.

CLAY and GRAVEL, dark brown, black, some sand and
silt. Slightly Moist.

- 8” clayey, black, soft

- 6” coarse gravel and cobbles

2

3

4

5

&

0.0

0.0

0.0

0.0

0.0

0.0

so

40

40
SILT and CLAY, black, some sand and gravel, soft,
organic odor. Moist.

- some limestone gravel

Push Geoproba Tube 15 to 19. 19 recovery.
Push Geoprobe Tube 19 to 22. 22” recovery.

1.0

1.0



End of Boring at 24 feet.

MWGI 3-1 5_24294

LOGOFBORINGJS29-GT-3
~ . (Pagelofi)

Midwest Generation Date Completed 08110105
.Joliet Station #29 DrilDng Method Direct-Push

Joliet, IL Drilling Company CABENO Eny. Field Services
Operator 0. Joyce

Project No. 15805 Logged By : P. Allenstein —

0
Oepth

In
Feet

0
C
0
D

DESCRIPTION

0)

0a,a,
C.,
0)
0
0~

0~
Ca,
0)

to
U,a)
0.
E
0
0

PlO
(ppm)

Bottom Ash, dark brown, clay, little gravel. Dry.

Crushed Limestone, sand and gravel. Dry.

a
0)

CLAY, dark brown, brown, some sand and silt, trace
gravel. Slightly Moist.

- mostly brown, slightly moist

- 1” black layer

- trace gray silt

- softer

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2

3

4

5

6

7

100

100

100

100

4.0 ->4.5

4.0- >4E

4.Q- >4.5

4.0 - >4.5

1.0-1.5

1.0 -4.0

CLAY, brown, little to trace sand and silt, trace gravel.
Slighuy Moist

CLAY, brown, with gray silt, some dark. Moist

CLAY, dark brown, spme silt, sand and gravel. Moist.

- vug of dark gray fine sand, wet.

Push Geoprobe Tube 19 to 24. 30’ recovery.



‘m n ‘

- I LOG OF BORING JS29-GT-4

(Page 1 ofl)

Midwest Generation Date Completed :08110105
Joliet Station #29 , Drilling Method : Direct-Push

Joliet, IL Drilling Company : C4BENO Env. Field Services
Operator 0. Joyce

Project No. 15805 Logged By : P. Allenstein — _________ _________ _________ ___________________

0)
C
0.3

C,
C a)

~2 -~

2 WDepth z pio °

Feet . DESCRIPTION •(pprTl)

~ GRAVEL — _____ _____ ______

CLAY and GRAVEL, coarse, dark brown, some sand 0.0
2- ~!4~t~ and silt, stiff. Dry.

CLJGP - some brown and orange brown

______ 1 __________________________________________ 2 0.0 60

6- CL SILT and CLAY, dark brown and black, close to peat. - 3 0.0 1.5

7 • SAND and GRAVEL orange brown some coarse ~ 0 0 60

8— gravel trace slit Dry

9— 5 00
ov

10—

GW 6 00 50
12- .

1.3- ck-k)-;c~ -

7 0014—

15-

16— 8 00 50

17- —

18- Push Geoprobe Tube 17 to 22. 33’ recovery.

19—

20:

21—

22-

23: End of Boring at 22 feet.

24-

25—

26-

27-

28-

29:

30— -

MWGI 3-1 5_24295



Date Completed :08(10105
Drilling Method - : Direct-Push

a,
C
a)

0)

0
[0a,
0.

2
0

C.)

MWGI3-15 24296

~‘ ~-~; LOG OF BORING JS29-GT-5
~ (Page 1 of 1)

Midwest Generation
Joliet Station #29

Joliet, IL

Project No. 15805

Drilling Company
Operator
Logged By

CABENO Env. Field Seivices
:D.Joyce
P.Allensteln

DESCRIPTION

TTTTT

r

U)
C

C
a)
C

0
0
C
0-

Top Soil, black, clayey, some gravel. Slightly Moist.

GRAVEL, brown, some sand and silt. Dry.

80 1.5-2,0

RID
(ppm)

0.0

0.0

0.0

0.0 50

CLAY, dark brown and black, some silt, little sand and
gravel, moderately soft. Slightly Moist.
‘cobble

-cobble

- wet gravel

0.0 75

0.0

End of Boring at i4 feet.

Attempted Shelby Tube, colapsed then refusal.

Retained Geoprobe Tube 5 to 9. 34” recovery.
Retained Geoprobe Tube 9 to 14; 22~’ recovery.
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~/ ri n r
~“S LOG OF BORLNG JS29-GT-6

~ (Page 1 of 1)

Midwest Generation Date Completed 08/10105
• Joliet Station #29 Drilling Method Direct-Push

Joliet, IL - Drilling Company : CASENO Env. Field Services
Operator D. Joyce

Project No. 15805 Logged By P. Allenstein

Depth
In

Feet
0,
C.)
0,
D

C)
r
a

CD

ML

DESCRIPTION

0)
C
C
0)a,
U

a
a

Bottom Ash silt, black, some gravel. Dry.
—

2—

3..

4-

5-

a,
C
0)

or)
0)

01
~0
0)
a.
E
0
C-)

plo
(ppm)

GW
CL

law

C,
>

8
0.)
a:

Crushed Limestone, sand and gravel. Dry.
CLAY. black, some sand and gravel and bottom ash.
Dry.

SAND and GRAVEL, orange brown, some silt and clay.
Dry.

CLAY, black, with sand and gravel. Slightly MoIst.

orange brown, dry

2

S

4

5

6

GRAVEL, black, some silt and clay. Wet.

o,o to

0.0

0.9 70

0.0

0.0 100 1.0- 1.5

PEAT, blaick, soft, Slightly Moist to Moist.

-wet

~ - weathered bedrock

End of Boring at 15 feet.

Bagged 11 to 14 feet, Also from new hole 11 to 14 feet.



1

ATTACHMENT 5.
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ATTAChMENT 6
Powerton Station Geotechnical Study Results

MWGI 3-1 5_24299



— t__, — — I

I .....I L~J t...: t

o Suqgested

• Possible
Alternate

€ Soilsample
sites, cleared by
Lucky Locators
Inc.

flgure 6-1

MWGI 3-15.34300



Table 6-1. Soil Sample Geotechnical Data - Midwest Generation, Powerton Station, Pekinr IL

PS-GT-3

PS-GT-4

7,-9,

10’- 11. 5’

17-19

Topsoil, with gravel, dark brown (possible
cave-in)

Sandy [áan Clay, trace gravel and
dark brown

Sand, with clay and gravel, trace organios
fine to coarse grained, dark brown

Ciayev Sand. with aravel. dark brown
Lean Clay. trace sand

12.9

28.0

7.9

112

110

lie

31

NP

15

NP

58

33

17

16

2.7

2.68 -

2.77

2x10-4

l.6x10-7

Sample Depth Soil Description Moisture (%) Density •,,.f!!erberg Grain Hydrometer Specific(% passing Permeability Test (cm(s)(pat) a ~ P1 (%) Size #40 Gravity

P5-07-I iO’-fl’ Clayey Sand/Sandy Clay. with gravel, dark 7.8 115 ~ NP 83 17 2.7 6.2x10-5brown -

9.7 22 NP 79 48 2.66 -

Sand, trace clay and gravel, medium to 9.5 126.7 22 NP 79 48 2.7 1,1x104 -PS-GT-2 7-8.5 coarse grained. brown

a

PS-CT-S 10-15’ Fill: cinders, metal shavings, glass, black 9.0 86~’ NP NP 14 4

Silty sand, trace clay, dark pray 12.0 115.0 NP NP 34 14 2.61 2.31x10-2

P3-07-9 15-20’ FlIt: Sand, trace clay and gravel, dark brown 7.9 113.0 NP NP 30 21 2.64 1.7x10-3

Clayoy sand, with gravel, brown and gray 9.8 I

PS-GT-5

P5-07-6

PS-GT-7

1’

10-13’

Fill: Sand, fine to medium coarse, trace
gravel, dark- brown

Sand, with silt and gravel, dark brown, black

16.0
38,5

4-9

7.6

93

113.5

118.0

53

NP

21

27

NP -

63

33

44

44

5

17

2.44

2.52

2.63

NA

8.37x10-3

22x10-3

unabfe to perform permeability test, too much stone, not enough soil sample
‘~Remolded sample to obtain the dry density
NA-Not Anai)zed
NP~ Not Plastic

MWGI 3-1 5_24301



-j

13—

14—

15-

10-

17—

18—

19—

20—

End of Boring at 18 feet.

MWGI 3-1 5_24302

~1 ~1, K LOG OF BORING PS-GT-1
,.,‘.,,—.—,,‘ C

~“~“—‘~ (Page I ofl)

Midwest Generation Date Completed 08(11105
Powerton Station Drilling Method Direct-Push

~ Pekin, IL Drilling Company CABENO Env. Field Services
• Operator D. Joyce

. Project No. 15805 - Logged By :P.AJIenstein —

Depth
In

Feet
C-,
02
D

C)

DESCRIPTION

SC

0
C
C
0)
S
0
0
0
0.

0)
C
$
0

IPlO
(ppm) I

CLAY top soil, brown, with sand-silt-gravel mixture,
organics. Slightly Moist to Dry.
- less clay

0—

1—

2-

3-

4-

5-

6—

7-

8—

9-

TTTTT

it-ITT

‘ITT’

4

CL

2

3

4

0.0

0.0

o.0

0.0

CLAY, brown, some silt, little sand, trace gravel. Slightly
Moist.

- darker (dark brown)

- increase gravel

4.0 to ‘4.5

2M to 2.5

90

60

11—

12-

Push Shelby Tube 10-12. 19” recovery.



13-

14-

15-

16-

17—

18-

19—

20—

End of Boring at 12 feet.

Push Shelby Tube in new boring 7 to 8.5 feet. 27
recovery.

MWGI3-15_24303

:f
Y-~. V LOG OF BORING PS-GT-2
~ -

.~ (Page 1 of 1)

Midwest Generalion Date Completed :08/11/05 -

Powerton Station Dnlllng Method : Direct-Push
Pekin, IL Drilling Company : CABENO Env. Field Services

Operator 0. Joyce
Project No. 15805 Logged By P. Allenstein —

Depth
In

Feet
0)
C)
0)
D

C-)

DESCRIPTION

SC
I

a,
C
C
0
0
0

Cc
C
0.

0,
C

0)
•0

0,
0,
0
a
0
C)

CLAY top soil, brown and light brown, organics. Dry.

plo
(ppm)

0

2— CLAY, brown, some silt and fine sand, trace gravel.

%

SAND fine brown and orange brown some silt. Slightly
6 Moist to Dry

?~i:?-~- - dark brown
7

8- SP

9 - some clayey layers

10—

2

3

4

5

0.0

0.0

0.0

0.0

0.0.

70

100

100

11

12-

>4.5.

1.0
CL /// CLAY, gray, little medium sand and fine gravel, soft.

MoWt. (Native) __________



F: ~‘ LOG OF BORING PS-GT-3
~ (Page 1 ofl)

Midwest Generation Date Completed 06/11/05

Powerton Station Drilling Method Direct-Push
Pekiri, IL Drilling Company CABENO Env. Field Services

~ Operator 0. Joyce
Project No. 15805 . Logged By P. Affensleln —

Depth
In

Feet
00
C)
0,

C)

DESCRIPTION

-GW
I

0,C
C
0
0
0
0>
0
0~

ci
C

U,0,
0
0.
ti
0
C,

- -~~5.; Bottom Ash; black, fine, and GRAVEL, tine to medium,
~ limestone. Dry.

PID
(ppm)

3

/// CLAY, dark brown, some silt and fine sand, trace: CL gravel. Dry.
‘ SAND and GRAVEL, brown and orange brown, some

• ~ clay in layers. Slightly Moist. -

. SW ~ 3~
4—

:~4~&~!
-d~-~ ~ -

s~ /// CLAY, brown and dark brown, some fine sand and silt, —

. / / J trace gravel, Moist. 4
6— CL - fine sand and silt seam, brwon —

~ 5

0.0

0.0

0.0

0.0

7

8-

100

log

‘4.5

1.0

4.0

Push Shelby Tube 7 to 9 feet. 21 ,5ft recovery.

End at Boring at 9 feet.
10-

1~1—

- 12’

13-

14-

15-

17-

18-

19-

20—

MWGI 3-1 5_24304



t ~ - (DRAFT) LOG OF BORING PS-GT-4

.w.~c.-~.inc (Page 1.~f 1)

Midwest Generation Date Completed 08/11/05 -

Powerton Station Drilling Method Direct-Push
Pekin, IL Drilling Company CABENO Env. Field Services

Operator :0. Joyce
Project No. 15805 Logged By P. Aiienslein —

Depth
In

Feel
Co
C)so
D

C)

0

DESCRIPTION

GW

0,
C
Ca,
CCi)
0
0~

GRAVEL and SILT, gray and black. Dry.

S
0,
C

Co

L0
0)
0)
0.

0
C)

plo
(ppm)

0)

8
0)

GW

:w:~c: ~w’

t.
:t~;:.: &:.:

CLAY-SAND-GRAVEL Mixture, brown some dark brown
and black. Slightly Moist.2-

3—

4-

5—

6-

7-

8-

9-

SM

SAND and SILT, brown, fine, little gravel. Slightly Moist.

- gray and light brown

2

3

4

5

0.0

0.0

• 0.0

0.0

0.0

lao

90

CL V CLAY, dark gray to black, little medium sand, trace
gravel. Slightly Moist to Moist

j

Push Shelby Tube 10-11.5. Refusal. 21.5” recovery.

1.0

4.0

11—

13—

14—

15-

16-

17—

18—

19-

20-

MWGI 3-1 5_24305



a,=

CA)

>
0
Wia)
0.
E
0
0

I
LOG OF BORING PS-GT-5

(Page lof 1)

Midwest Generation
Powerton Station

Pekin, IL

- Project No. 15805

:08111105
Direct-Push
CABENO Env. Field Services
D. Joyce
P. Allenstoln

Date Completed
Drilling Method
Drilling Company
Operator
Logged By

DESCRIPTION

brown, some sand and

0,
C
Ca, a,
0
0) a,
0•

PlO
(ppm)

Bottom Ash, brown, sand and silt Dry.

- grade to dark brown and black

-j

0.0

0.0 80

0.0

0.0 80

0.0

0.0

0.0 50

CLAY and SILT, brown and gray, some slag, medium to
coarse sand and line gravel. Moist.

soft. Moist.

12-14 - granular, little fines
80

.1

yTube 17-19. 22’ recovery.

.1

End of Boring at 19 feet.

MWGI 3-1 5_24306



a S I LOG OF BORING PS-GT-6
~ (Page 1 of 1)

Midwest Generation Dale Completed :08111105
Powerton Station D~iliing Method. : Direct-Push

Pekin, IL Drilling Company : CABEND Env. Field ServIces
Operator : D. Joyce

Project No. 15805 Logged By : P. Pilenstein

Depth
in

Feet
0)
C-)
02
D

C)
r0~

0

0

DESCRIPTION

SC

OS
C
C
0
0
C
0)
0
0-

-C
• 0j

C
S
0)

0,
U,
0
C.
2-
(3

CLAY, brown, and Bottom Ash, brown, and Slag, sand,
stiff. Dry.

PID
(ppm)

B

. ~-i!’~i SLAG and Bottom Ash. black, fine to medium sand andI •.a~ ..a.
2- ~ silt. Dry.

3_ — mixed with orange/brown clay and gravel
• GW

4-
~ -

5
:i’~t~
~

• CL // CLAY, dark brown and black, some silt, lra~ gravel,
7- Moist

0.0

0.0

0.0

0.0

0.0

a

3

4

5

6

100

90

8—

9—

10—

11—

7/

4
CL

CLAY-SAND-GRAVEL Mixture, brown. Slightly Moist

-3’ light brown silt and fine sand seam
-darker -

4.0

1.0

Attempt to Push Shelby Tube 13-15. Reftisal.

Push geoprobe tube 13-18.40 recovery.

13—

14-

15-

16—

17—

18—

19—

20—

End of Boring at 18 feet.

MWGI 3-1 5_24307



Midwest Generation
Powerton Station

PekTn, IL

Project No. 15805

SLAG and Bottom Ash, black and dark brown, some
medium to coarse sand and slit. Dry.

~~1

-J

-I

- clayey, brown, very stiff

End of Boring at 13 feet. Refusal.

Push geoprobe tube in seperate boring 8 to 13.

1.
ri r’ ~

~ V K ic;

~1

DESCRIPTION•

MWGI 3-1 5_24308
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r,’ r1 fl ~

~* S ~J LOGOFBORINC PS-CT-B
~

XPAc%.~i,ci,~.t.t (Page 1 ofl)

Midwest Generation Date Completed 08/Il/OS
: Powerton Station Drilling Method Direct-Push

Pekin, IL Drilling Company CABENO Env. Field Services
Operator 0. Joyce

Project No. 15805 Logged By P. Ailensteln —
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SAND, fine to medium, brown and dark brown, little silt,
trace gravel, very stiff. Dry.
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SLAG and Bottom Ash, black and dark gray, fine to
medium sa~id, some silt and clay, very stiff, Dry.

- clay~y, brown

- granular, medium to coarse sand

- a few clayey layers, slightly moist
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Push geoprobe tube 15 to 20 feet. 44” recovery.
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~ LOG OF BORING PS-GT-9’
• (Page 1 of 1)

Midwest Generation
Powerton Station

Pekin, IL

Date Completed :08111105

Project No. 15805

Drilling Method
Drilling Company
Operator
Logged By -

Direct-Push -

CABENO Env. Field Services
:D.Joycé

P. Ailenstein

DESCRIPTION~

0,=
Ca)a)
UCo
C
0.

PlO
(ppm)

Crushed Limestone, silt, sand and gravel. Dry.

0)

8

CLAY and GRAVEL, brown, stiff. Dry. 0.0

SLAG and Bottom Ash, black and dark gray, medium to
coarse sand, little silt, Dry to Slightly Moist.

- 6’ gray clay with medium to coarse sand

0.0

0.0

100

100

‘4,5

‘4.50.0-

0.0 100

CLAY, gray, trace silt, black ribbon. Moist.

Could not anchor to attempt Shelby Tube,

Push geoprobe tube 16 to 20 feet 44” recovery.
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KPRG Project No: 15805 Laboratoiy Results
Terracon Project No. 58055075

October 11, 2005

CS-GT.4

cS-GT-4

CS-ST-S

5,-7,

6,-I

5-72

Sand, with gravel, fine to medium,
gray (cnjshed concrete)

Lean clay, traca sand andgravel,
om,J

Sand, with gravel and clay, dark
brown (possible cav&inl

Lean clay, with sand, brown and
gray

2.2

22.2

7.3

22.0

110

112

NP

38

NP

27

NP

19

NP

19

72

37

65

33

2.65

2.69

2.5

2.7

N/A

2.3X1 0-8

Atterberg Hydrometer
~t, passing Specific Coefficient ofSample Depth Soil Description Moisture (%) Dry Density Grain Size Gravity Permeability (cmli)• (pcfl LL (%) P1 (5G) #40 #200)

~ Sand, fine to coarse, trace gravel
CS-GT-1 5-10’ andafltbrown,darkbruwn.black i 10.4 117~’ NP NP 24 12 221 2,2x104

cs.GT.2 i~i~ Sand, fine to coarse grained, gray — -1.7 - NP NP 24 14 2.68 *~ (c,ushed.limestone) (top) —

cs-cxr.2 10.12 Lean Clay, tracasand, gray (bottom) 15.9 117 35 18 94’ 88 N/A

(2nd test) 16.2 36 19 -

cs-5t6 10.12.5’ Sandy Lean clay, with gravel, brown 8.3 118~’ 31 13 77 62 2.58 N/A
. anddarkbrown - -

WS-GT4 i~Th Sandwithtracegravei 5.6 114 NP NP 94 1 2.63 1.05X10-2

WS-GT-2 7.5-ID’ SiltySand,tracegraveLdarkbrown 15.2 107 NP NP 79 18 2.44 - 1.52x10-2
. ‘ 18.1

WS’GT-3 iiWi~’ Sand with trace gravel 11.2 99 NP NP 88 . 0 2.65 2.3*10-2

WS-GT-4 22.27’ Sandwithtracegraval 5.4 114 NP NP 53 2 2.64 2.lCxlO-2

WS.Gt5 ~2r2Z~_ $and,tracegravel,biack :‘ 96 ~iir NP 15 0 2.73 , 1,21x10-2
. (Bottom Ash?) -

WC-GT-1 StoIC’ Clayeysand,därkbrowntolan :~ 34 118 NP 26 17 2.68 . 1.85x10-1

WC—eT-2 Sic 10’ Sand with àravel, dark brown - 181 92 NP NP 35 12 2.65 4.02x103

WC.GT-3 3108’ LeanCiav,darkbro%fl 10.0 103 35 12 26 20 231
,1

~ 9.5 128 25 7 2.7
. Wc-GT-4 Thin,) Silty clay, dark brown - —

Wc-GT.4 5 tolD’ Sandy Gravel, with clay - 35 23

WQ-GT-5 5-9~ Sandyclaywith Gravel - 42 119 NP NP 39 35 2.65 *

MWGI3-15_24312
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KPRG Project No. 15805 Laboratory Results
Terracon Project No. 58055075

October 11,2005
____________________________ - (%)I Dry DensIty Grain size Hydrometer Specific CoefficIent of

(% passing Gravity Perdieability (cmls)Sample Depth Soil Description T1olstvre ~ LL(%) Pt (%) #40 #200)

PS-ST-I 10-12’ clayeysand,w,thgravei,dark 78 115 NP 83 34 2.7 S.2x10-5
—_____

PS-ST-I 10-12’ Sandy Clay, with gravel, dark brown Li 22 NP 79 49 2.56

p5.07.2 ~ Ciayey Sand, trace gravel, medium - I 9.5 126.7 22 NP 79 48 2.7 1.IxIO-4
to coarse grained,_brown

PS-CT-a 79 Topsoil, with gravel, dark brown - 12.9 - 112 2.7(possible_cave-in)
Sand, tlace day, gravel and 28.0 110 31 Is 58 17 2.80 2x10-4Ps-or-a 7-9’ orpanics._dark_brown

~ Sand, with clay and gravel tiace
PS-GT.4 10-11.5 organicsflnelocoarsegrsined,dark 7.9 116 NP NP 33 16 2.77 1.GxlO-7

brown

PS-GT5 ~ Clayey Sand, with gravel, dark —16,0brown -

Sandy Lean Clay, trace gravel. 38.5 93 83 27 63 .44 2.44 N/APS-CT-S 17-19 brown -

Flit: Sand, The to medium coarse, -

PS-CT-B 15-20’ trace gravel, dark brown -- 4.9 113.5 NP J4E_. 33 5 2.52 8.37x10-3

Sand, with silt and gravel, dark -

P5-07-7 10-13’ brown, black - 7.6 118.0 21 3 44 17 2.63 2.2x10-3

Fill: dnders, matal shavings, glass, -

PS-CT-B 10-15 black 9.0 85 NP NP 14 - 4
PS-CT-B 10-15’ Silty sand. trace day, dark gray 12.0 115.0 NP NP 34 14 2.61 231xI0-2

i~w -

PS-GT-9 ~_ Silty Sand, dark pray - 9.8 22 3 30 14
15-20’ Gravel, with slit and sand, dark -

PS-GT-9 Jrni4L brown - 12 7
15-20’ sand, trace clay and gravel, dark -

PS-GT-9 JP~L brown - 7.9 113.0 ~j. 3 30 21 2.64 1.7x10-3

MWGI 3-1 5_2431 3
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*Unable to perform permeability test, too much st
**Remolded sample to obtain the dry density
***Unable to properly remold sample, too much IE
NP=Non Plastic Soil

KPRG Project No. 15805 Laboratory Results
Terracon Project No. 58056075

October 11,2005

Sample Depth SoTI Description M4store (%)~ Dry Density Atterberg Grain Size Hydrometer specmc coefficient of(pcI) LI. 1%) P1 (%) #40 ~h passing GtavTty PermeabilIty (cm(s)flop)

35-9-07.1 7.12’ Sand,withgravei,gray 4 110 16 NP 32 23 2.63

JS.9.GT-I ~‘Wii~ Organic Clay, with gravel — 20.0

Clayey Sand, with orgarilca, trace — —

JS-9-GT.2 7-11.5’ gravel, dark brown — 23.7 91.0 NP NP 51 21 2.73X10.2

organic Clay, occasional shells and
35-9.07.2 ~~5’ oeat, trace gravel, black, dark brown — 58.3 —~

JS.9-GT-3 8-13’ sand, wIth gravel, gray —j 5.5 86 ~Z ~ ii 7 2.66 *

JS-29-GT-1 1944’ Sandy Gravel, trace clay, darkyallov 5.3 120 18 NP 14 9 2.62 2.96x10.2

35-29-07.2 1944 Gravelly Sand, brown ‘~O.O 87,0 NP NP 21 14 2,66 *

Gravelly Sand, trace clay, dark
JS-29-G1’-2 19-24 brown — 6.0 NP NP

‘~ Poorly graded gravol wIth clay and —

JS-29-GT3 19.24 sand, brown 8.6 121 NP NP 13 ‘ 9 2.64 2.5lxID.2
15.29.01-3 19-24 Lean clay, pray — 7.3 .,.._,

JS-29-GT-4 47.22 limestone with tine to coarse sand — 4.1 . 124.0 NP NP 11 7 2.7 . *

1529-07.5 5.9’ clayey Gravel with sand, dark gray j26.0 94.0 ...2t_ .....IL. 32 15 2,56 4.7x10.4
9.14’

Gravel, with silt end sand, dark gray H NP NP 16 10
• 9.44’

JPIrnL SiltyGravel 23 16
— t

~ El ——

.JS-29-GT-8 11-14’ Organic Silt, dark gray, black I 74.6 53.0 78 17 89 65 2.41 ‘ NIA
~~1

one, not enough soil samp’e

irge aggregate

MWG13-15_24314



rerracon~
Laboratory Test Results of

Atterberg Limits
ASTMD4318

~1
Project KPRG LaboratoLy Testing Job No: 58055075

~ CS-GT-2.

Location ofproject: ... Boring No: (top) Saniple Depth: 10-12’
Description of Soil: Sand, fine to coarse grained, gray Tested By: KR

Liquid Limit Determination:

Canno. 49 115 119
Mass ofwet soil + can, gui 46.68 45.43 55.20
Massofdrysoil+can,gm 42.72 41.78 48.39
MassofCan,gin 31.36 31.53 31.12
Massofdrysoil,gm 11.36 10.25 17.27
Mass ofmoisture, gui 3.96 3.65 6.81
Water Coitént, w% 34.86 35.61 ~9.43
No. ofBlows 34 27 14
Notes

~

~ —?~~ — . — ~2

!5~
~ 30 -.——..-~—~

~ :___
10 - - 100

~ No. of Blows -

PlaStiC Lz#Ut~Dë(ë7#ttWdtzdflf

• Canno. 400 109
Mass of wet soil + can, gui 46.90 49.62
Mass of day soil + can, ~ 44.49 - 46.83
Mass of Can, gui 3125 3121
Massofdrysoil,gm 13.24 15.62
Mass ofmoisture, gin 2.41 2.79
Water Content, w% 18.20 17.86

By: 1-14
Terracon Consultants

Liquid Limit 36
Plastic Limit 18

Plasticity Index 18

MWGI 3-1 5_2431 5



rerraco~
Laboratory Test Results of

Project: ICPRG Laboratory Testing Job No: 58055075
CS-GT-2

Location ofproject: Boring No: (Bottom) Sample Depth: 101~12~
Description of Soil: Lean Clay, trace sand, gray Tested By: KY -
Liquid Limit Determinatiorn

Can no. 456 400D - 52A
Massofwetsoil+can,gm 50.10 54.66 57.12
Massof dry soil+can, gm 45.51 48.37 49.64
Mass ofCan,gm 31.71 31.24 31.14
Massofdrysoil,gn 13.80 17.13 18.50
Mass ofmoisture, gin 4.59 6.29 7.48
Water Content wVo 33.26 36.72 40.43
No. ofBlows. 35 25 13
Notes

~______

~40___

~ 35

l 30 “ ~ I - ~.,~e,
~ 10 100

No. of Blows

Plastic Limit Determination:

Canno. 109- 115
Mass ofwet soil + can, ~ 40.97 39.71
Massofdrysoil+can,gm 39.51 38.49
Mass of Can, gm 3121 31.53
Massofdrysoil,gm 8.30 6.96
Mass ofmoisture, gm 1.46 1.22
WaterContent,w% 17.59 17i3

Liquid Limit 36
Plastic Limit 18

Plasticity Jndex 19
By: _____________

Terracon Consultants

Atterbetg Limits
ASTM D43 18

MWGI 3-1 5_2431 6



-9 Ferracori~
Laboratory Test Results of

Atterberg Limits
ASTMD4318

Project: ICPROLaboratory.Testing TobNo: 58055075
Location of project: Boring No: CS-GT-4 Sample Depth: 5’-7’

Description of Soil: Lean Clay, trace sand and gravel, gray Tested By: KF

LiguidLimit Determination:

50

— 45
~a
C
0
c 35
0
0
~ 30

~ 25

20

Can no. BI DE CC
Mass of wet soil + can, gin 41.32 44.9] 43.45
Massofdrysoil+can, gm 35.78 38.32 36.70
Mass ofCan, gm 21.03 21.40 20.79
Mass ofdry soil, gin 14.75 16.92 15.91
Mass ofinoisture, gin 5.54 6.61 6.75
Water Content, w% 37.56 39.07 42.43
No. ofBlows 30 21 14
Notes

10 100

No. a Blows

Plastic Limit Determination:

~ Canno. DV? 456
Mass of wet soil ± can, gm 29.94 42.32
Má~5t dry soirR- can, gztr— 2848 4Q;5&~
Mass of Can, gm 21.15 31.74
Mass of dry soil, ~ 7.33 8.82
Mass ofmoisture, gin I .46 1.76
Water Content, wVo 19.92 19.95

.1

fl Liquid Limit 38
Plastic Limit 20

Plasticity Index 19
By: ‘194

Terracon Consultants

MWGI 3-1 5_2431 7



rerracc~-~
Laboratory Test Results of

Project: KPRG Laboratory Testing lob No: 58055075
Location ofproject: Borin~ No: CS-GT-5 Sample Deptit 5’75’

Lean Clay, with sand,
Description of Soil: brown and gray Tested By: KF.

Liquid Limit Determination:

Canno. 33 DR BC
Mass ofwet soil + can, gin 47.30 45.06 43.52
Mass of dry soil + can, gm 45.27 40.13 36.29
Mass of Can, gin 32.45 20.82 20.73
Massofdrysoil,gm 12.82 19.31 15.56
Mass ofmoisture, gin 2.03 4.93 7.23
Water ~oiient, w% 15.83 ~5.53 46.47
No. of Blows 34 26 15
Notes

50 r’~ - ,~

~

~~::
~
~ :—w~w:

10 - 100
• Nb. of Blows

Fiesta Limit Determination:

Can no. 400-A 52-A
Mass of wet soil + can, gm 41.20 39.92
Mass of dry soil + can, gm 39.83 39.90
Mass of Can, gin 31.87 28.06
Massofdiysoil~gm 7.96 11.84
Mass ofmoistute, ~ 1.37 0.02
Water Content, w% 17.21 0.17

-i

j

By: TIK
Tenacon Consultants

.Atterbërg Limits.
A8Th1D43 18

Liquid Limit 27
Plastic Limit 9

Plasticity Index 19

MWGI 3-1 5_2431 8



rerracoi~
Laboratory Test Results of

Atterberg Limits
ASTM D43 18

P~oject: KPRG Laboratory Testing Job No: 58055075
Location ofproject: Boring No: CS-GT-6 Sample Depth: 10’-12.5’

sandy Lean Clay, with
Description of soil: gravel, brown and dark Tested By: KF

Lictuid Limit Determination:

• Canno. AC 49 119
Mass ofwet soil + can, gm 48.64 57.98 54.65
Massofdrysoil+can,gm 42.52 51.40 48.55
Mass of Can, gin 21.03 31.34 31.22
Mass of dry soil, gin 21.49 20.06 17.33
Mass ofmoisture, gin 6.12 6.58 6.10
Water Content w% 28.48 32.80 3520
No. ofBlows 32 22 10
Notes

50 ~ ~L~e*~
~ 45~~Zj

.!. ~ It,.Ô~. •.~fl .,t ~bfl~OT’EC~H

1
~ 30

~:: ~
10 100

No. of Blows

Plastic Limit Determination:

Canno. 59 131
Mass of wet soil+ can, gin 39.33 37.76
Mass of dry soil + can, gin 38.07 36.78
MassofCan,gm 3124 31.13
Mass of dry soil, gin 6.83 5.65
Mass of moisture, ~ 1.26 0.98
Water Content, w% 18.45 17.35

-I

Liquid Limit 3i
Plastic Limit 18

Plasticity Jndex 13
fly: ‘rK

Terracon Consultants

MWGI 3-1 5_2431 9



~ *~4I!?!*1~ .$UH

~flJ ~t$!fl?16 4~

Project: KPRG Laboratory Testing
Project No. : 58055Q75

Location : WCGT-3, 3 to 8~ Top of Sample
Description : Lean Clay, dark brown~

MWGI 3-1 5_24320



Project: KPRG Laboratory Testing
Project Np.: 58055075

Location : WCGT-4, Btm of Sample From 5 to 10’
Description : Silty Clay, dark brown

fl

34.0

32.0

30.0

28.0

26.0

24.0

22.0
10 20 30 40

-j

MWGI 3-1 5_24321



Laboratory Test Results.of
Atterberg Limits.
ASTh{D4318

Project: KPRG Laboratory Testing Job No: 58055075
Location of project Boring No: PS-GT-2 Sample Depth: 7-8.5’

Clayey Sand, trace
gravel, medium to coarse -

Description of Soil: grained, brown Tested By: KB

LiguidLimit Determination:

Cazino. 59 EQ IQ
Mass ofwet soil + can, gm 55.18 52.21 59.59
Mass of dry soil* can, gin 50.89 46.74 54.11
MassofCan,gm 3122 21.40 3L50
Massofdrysoil,gm 19.67 25.34 2161
Mass ofmoisture, gin 4.29 5.47 5.48
Water Content, w% 21.81 21.59 24.24
No. of Blows 34 27 10
Notes

50

—% 45

4Q
C
0
c 35
0
C,
~ 30

25

20
I0

Plastic Limit Determination: Unable to perform, too sandy

100

Can no.
Mass ofwet soil + can, gm
Mass of dry soil + can, gin
Mass of Can, gm
Mass of dry soil, gm
Mass of moisture, gin
Water Content, w%

Liquid Limit 22
Plastic Limit N/A

Plasticity Index N/A
By: ‘rI<

Terracon Consultants

MWGI 3-1 5_24322
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p rerraco~
Laboratory Test Results of

1

-i

Atterberg~Linñts
ASTMD4318

&oject: KPRG Laboratory Testing Job No: 58055075
Location ofproject: Boring No: PS-GT-3 Sample Oepth 7L9’

. Sand, trace clay,
. organics, and gravel, dark

Description of Soil: brown Tested By: KF

Liquid Limit Determination:

Can no. Fl’ ETC BA
Mass of wet soil + can, ~ 42.58 43.90 46.56
Massofdrysoil+can,gm 37.67 38.51 40.43
MassofCan,gtn 21:52 21.39 2L61
Massofdrysoil,gm 16.15 17.12 18.82
Mass of moisture, gm 4.91 5.39 6.13
Water Content, w% 30.40 31.48 32.57
No. of Blows 30 21 14
Notes

50

4~

f40

C 35
.0
C,

~; 30

26

20
‘a

Plastic Limit Determination:

No. of Blows
100

Canno. EN 46
Mass of wet soil + can, gin 30.73 39.43
Massofdrysoil+can,gm 29.37 38.28
MassofCan,gm 21.36 31.01
Mass ofdrysoil,grn 8.01 7.27
Mass ofmoisture, ~ . 1.36 1.15
Water Content, w% 16.98 15.82

By: 1~1<
Terracon Consultant~

Liquid Limit 31
Plastic Limit 16

Plasticity Index 15

MWGI 3-1 5_24323



p rerraco~-~
Laboratory Test Results of

Atterberg Limits
ASTMD4318

Project KPRGLaboratoryTesting JobNo: 58055075
Location ofproject: Boring No: P8-GT-5 Sample Depth: 17-19’

. sandy Lean Clay, trace
Description of Soil: gravel, dark brown Tested By: KF

jjquid Limit Determination:

Canno. AU AC EB
Mass ofwet soil + can, gui 38.74 47.26 41.01
Mass of dry soil + can, gin 32.78 38 09 34.09
Mass of Can, gui 21.13 20.99 21.75
Massofdrysoil,gxn 11.65 17.10 12.34
Mass of moisture, gm 5.96 9.17 6.92
Water Content, w% 51.16 53.63 56.08
No. of Blows 35 20 14
Notes

60 ~~ Ar ~~

~. .~ b4,~ *~ ~.
£44’ ~*t~Wt~ ~‘w44~1a~N —

~ - a~. a
~ - ,~.

I ~ n%-,~, ~
•~ 50 ~ ~w~ ~‘“‘~ ?
~ ‘R4.y~ 44Q~444
~j ~ ~4~°’~ -~

~ ~ ct.
~~X~? ~ ~ ,S~ ~
9fl-a~l~~~ 4~Aafl~~ ~ ‘r~t1~44tr~ n$ ~

40 ~ ~ r -~ fl~ c*-1t~ ‘rt~ £Ot 4~A~

10 100
No. of Blows

PiasticLimitDetennination:

Canno. BM AN
Massofwetsoil+cau,gm 31.90 29.18.
Mass of dry soii+ can, gui 29.70 27.60
Mass of Cai, gin 21.12 21.52
Massofdrysoil,gm 8.58 6.08
Mass of moisture, ~ 2.20 1.58
Water Content, w% 25.64 25.99

By: ‘11<
Terracon Consultants

MWGI 3-1 5_24324

Liquid Limit 53
Plastic Limit 26

Plasticity Index 27



I pt. ATTERBERG
LIQUID LIMIT DETERMINATION

POINT No. POINT ‘I POINT 2
~

%~EIñW~OiL1~E~
wa?WkwIM~wAwa
~~~ —
I~M~CtrMOISTURB% ts
~ 0 967’t ?0 947

~
PLASTIC LIMIT DETERMINATION

POINT No. POINT I POINT 2
WET.SOILtNThRE ~~Ij24W!~

A DRYSOIL+TARE~c1358~I~%109tt1
TARE f35A~I~ttlfr30 *~

t$ISt1JREk~,~

____________ t~_____
.z’PESTIC’LIMITS ‘ ~ L

tp[AsTlc.lNJyExL~ ______

Project: KPRG Laboratory Testing
Project. No. : 58055075
Location : JS29GT-1.

Description : Sandy Gravel, trace clay, dark yellow

MWGI 3-1 5_24325
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r1rerraco~
Laboratory Test Results of

Atterberg Limits
ASTMD4318

Project KPRG Laboratory Testing lob No: 58055075
Location ofproject: BoringNo: .JS-29-GT-6 Sample Depth: 11-14’. Organic Silt, dark gray

Description of Soil: and black Tested By: MZ

Liquid Limit 13etermination:

• Canno; 131 CE 400C
Mass ofwet soil + can, gm 35.84 25.29 35.20
Massofdxysoil+cau,gm 33.81 23.48 33.37
Mass ofCan,gin 31.13 21.19 31.12
Massofthysoil,gux 2.68 2.29 2.2.5
Mass of moisture, gin 2.03 L81 1.83
Water Content, w% 75.75 79.04 81.33
No. of Blows 35 21 13
Notes

85~~

~80_______

~
;! rara~

601
• 10

. No. of Blows

Plastic Limit Determination:

Canno. 119. DU
Mass ofwet soil + can, gm 37.16 29.96.
Mass of dry soil + can, gm 35.31 26:24
Mass of Can, gin 3126 21.33
Mass of dry soil, gin 4.05 4.91
Mass ofinoisture, gm 1.85 3.72
Water Content, w% 45.68 75.76

-J

Liquid Limit 78
Plastic Limit 61

Plasticity Index 17
By: ___________

Terracon Consultants

MWGI 3-1 5_24326



MEASUREMENT OF HYDRAULIC COWDUCTIVITY OF SATURATED POROUS MATERIALS
USING A FLEXIBLE WALL PERMEAMETER

ASTM D 5084.- 03 MEIHOD C TEST WITH INCREASING TAILWATER LEVEL
FLUID: DEAIRED TAP WATER WITH 0.005 N Ca$O4

PROJECT: KPRG I.ABORATQIY TESTING TERRACON JOB #:~~58O55O75
DATE:~:1OflI~0D5~.~

SAMPLE
ID: :- .s-~’ 44 MATERIAL
DESCR.: ~S~iid,ffne to coarse grained, trace gravel and silt, brow,i~ dark brawn and black

INITIAL
MO~STURE% DENSITY -

W&Tg 8550 WETWT9 1958
D&Tg 8200 DlAin 194 493 cm

T,g ~ HT,in :≥~l96 4.95 cm -

AREA 19.05 crnA2
MOIST- DENSITY: 128.9 PCFWEr
URE. % 10.4 DENSITY: 116.8 PCF DRY

Dutham Penn Cell
BURETrE Area ~<;rw3172~~crnA2

SPEC GaW~. ;V•; 2:TOÔ REMOLD (YIN): -YES
POROSITY, %: 30.7 PROCTOR:: - NA

SATURATION, %: 53.3 OPTIMUM:- NA - -

VOID RATIO: 0.44 - COMPACTION, %: #VALUEI
OVER OPTIMUM, %: #VALUE!

SATURATION LATERAL PRESS 1050 PSI IBACK PRESSURE (UPPER=LOWER) iooä PSI

TEST: LATERAL PRESS.: 105.0 psi UPPER: - .100.0 - psi LOWER: ~:~l’00;cJt~psi

BIASPRESSURE (=LOWER-UPPER) 0.0 psi
ELAPSED ~ . - QUI IN

~pc~t L~ar IIM~ H Lu HYD CON fI,Q_~~ FLOW OUTIIN HIP % FROM I~ME: I~ME±
cm’3 ~ igin ~rn HuH? jccrn!sec cm’S cm’S RATIO GRAD MEAN k ~ CORR.:
.20.5 301 - 0 9.3

0 7.0 0.284104 2.31E-03 1.0 1.3 0.77 1.4 3 21-- 0.980
22.6---~8O. 0 5.4 0.259511 2.IIE.03 0.8 0.8 1.00 1.1 6 ‘.21.. 0.960

.23.a~27.2- 0 4.0 0.300105 2.44E-0~ 0.6 0.5 0.75 0.8 9 -‘21-. 0.980
- -.23.8. - 26.9 0 3.1 0.254892 2.07E-03 0.6 0.3 2MG 0.6 7 21 0.980

HYDRAULIC CONDUCTIVITY (k) j AVERAGE 2.2E-03 cmlsec -

MAXIMUM l.OE-03 TO I .OE.04 2 0.75< % <25 AT
HYDRAULIC 1.OE-04 TO 1.OE-05 5 RATIO > 1.OE-8

GRADIENT 1.OE-O5TO 1.OE-06 10 <1.25 OR
1.0E-O8TO 1.OE-07 20 %<5DAT
l.OE.O7TO 1.OE.10 30 < 1.OE-8

NUMBER OF PORE VOLUMES PASSED = 0.0327

1.OE-O2

C 1.OE-03
0 _____

HN
1.0E-04.~

DU9 ____

RC~ ____1.OE-05 ______

AT1 ____

UI~
L ~ e l.OE-06
110 ____

CT l.OE-07
Y ______

l.0E.08

I .OE-09
0 0 0 0 0

TIME. minules
0 0 0 0

lrerracnn J
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r
MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER
ASTM D 5084-03 METHOO C TEST WITH INCREASING TAILWATER LEVEL

FLUID: DEAIRED TAP WATER WITH 0.005 N CaSO4

cm
cm
cmA2

5.09
5.56
20.36

PCF WE~

HYDRAULIC CONDUCTIVITY (k) L~Y!RAGE 2.3E-08 cmlsec

I .OE-OSTO 1.05-04
I .05-04 TO 1 .QE-05
1.OE-O5TO l.OE-06
1.OE-06T0 I.OE-07
l.OE-07T0 l.OE—10

NUMBER OF PORE VOLUMES PASSED~

2
5
10
20
30

D.C 247

% <25 AT
> 1.05-8

OR
% <50 AT
<l.OE-8

NW,oiccük~o~eo-2COS~5OO55O75%PemicabiIiM45QO55QThPenm.CS-GT.54sIREPCRT irerracon

PROJECT: KPRG LABORATORY TESTiNG TERRACON JOB #: 58055075
~ DATE: 912012b05

SAMPLE -

ID~ CSGT5 5.0’- 7.5’ Durtiani Perm Cell
DESCR: SILTY CLAY, WITh SAND, BROWN & GRAY BURETIE Area 0.317: crrt2

INITIAL
MOISTIJRE% DENSITY
W&T,g - 79i6 WETWT,g 22a7
.D&T,g 682t DIA,in 2.00

T, g 20:38 HT. in 2.19
AREA

DENSITY: 126.6MO 1ST-

SPEC GRAV: 2.700 REMOLD (YIN): YES
POROSITY, %: 38.5 PROCTOR:~ 112:4

SATURATION, %: 95.3 OPTIMUM: 22.0
VOID RATIO: 0.63 COMPACTION, %: 92.3

OVER OPTiMUM, %: 0.1

SATURATION: ILATERAL PRESS.: . :1o5o - psi ~BACK PRESSURE (=UPPER=LOWER): ~boo psi

TEST: ILATERAL PRESS.: 105.0 psi . UPPER::~ 100.0 psi LOWER: : ião.o - psi

BIAS PRESSURE c=LOWER-UPPER) 0.0 psi

• ELAPSED PHJ_A QIIt IN
iJpp~r Lpa~ ]]M~. I-I HYL) CON FLOW ELQW 011171W )j~- % FROM TEMP.: I~f.

. cmA3 cutS ruin cm HIIH2 k, crnlsec cues cutS R~IiQ GRAD MEAN k . C CORR.:
.V4.1:v :02. 0 . 66.1

44 699 229 655 0009119 2755-08 03 03 100 118 21 22 0956
47 696 461 649 0009203 274508 03 03 100 117 20 22 0956
67 672 3345 605 0070204 172E08 20 24 083 109 24 21 0980
75 664 4351 589 0026802 1885-08 OS 08 100 106 17 21 0980

MAXIMUM
HYDRAULIC

GRADIENT

0.75<
RATIO
<1.25

TIME. minutes

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

MWGI 3-1 5_24328



irerracon
PERMEABILITY TEST ON GRANULAR SOIL

A8TMD2434

Project Number 58055075 Project Name KPRG Laboratory Testing

Test Number _________ Date 9/1412005

Location of Sample WSGT-1 Sampled•________ Report

Boring- ________ Sample- ________ Depth- 5 to 10’

Description of Soil Sand, fine, trace gravel, light brown

Materials Used:

Unit Weight Determination:

Diameter, D, cm 7.62 Wt. Soil (lb.) 1.170

Area, A, cm2 45.60 Moisture Content_________

Length, L, cm 6.350000 Volume (ft3) 0.01023
Dry Density 114.4

Degree of Compactness Unknown- No proctoi~available
veiccity Myci. uraa. -

Test No. Head,h(cm) (2 (cm’) t (s) OL Ath (QiAt) (hit.) Temp C. Temp. Coir. 1< (cnhls)

1 7 20 38.5 127 12290.2 0.01139 1.10236 20 1.000 1.OSE-02

2 17.2 20 15.5 127 12157.9 0.02829 2.70866 20 1.000 1.04E-02

3 24.3 20 11 127 12189.9 0.03987 3.82677 20 1.000 1.04E-02

4 29.8 20 9 127 12230.9 0.04873 4.69291 20 1.000 1.04E-02

5 33.2 20 8.2 127 12415.1 0.05348 5.22835 20 1.000 1.02E-02

6 37.5 20 6.8 127 11628.9 0.06449 5.90551 20 1.000 1.09E-02

7 40.9 20 6.5 127 1212&7 0.06747 6.44094 20 1.000 1.05E-02

8 Avg 1.05E-02

9

10

11

12 I
Note:

Tested by: Checked by: ‘T7<
Trevor KautfeldRowdy Miller

MWGI 3-1 5_24329



* irerracon
PERMEABILITY TEST ON GRANULAR SOIL

ASTM D 2434

Project Number 58055075 Project Name KPRG Laboratory Testing

Test Number ________ Date 911312005

Location of.Sample WS-GT-2 Sampled ________ Report_________

Boring- _________ Sample- _________ Depth- 7.5-10

Description of Soil Silty Sand, trace gravel, light brown

Materials Used:

Unit Weight Determination:

Diameter, D, cm 6.23 Wt Soil (lb.) 0.798

Area, A, cm2 30.48 - Moisture Content 8.9

Length, L, cm 6.350000 Volume (if3) 0.00685
Dry Density 107:0

Degree of Compactness Unknown- No proctdr-available
velocity ~ya. braa.

Test No. Head,h(cm) 0 (cm3) t (s) QL Ath ((VAt) (b/I) Temp. C. Temp. Corn k (cm/s)

1 13.2 20 19.08 127 7677.47 0.03439 2.07874 20 . 1.000 1.656-02

2 19.6 20 12.8 127 7608.7 0.05126 3.07087 20 t000 t67E-02

3 27.8 20 10.2 127 8643.92 0.06432 4:37795 20 1.000 1.47E-02

4 32.2 20 8.87 127 8706.53 0.07397 5.07087 20 1.000 1.46E-02

5 35 20 8.17 127 8716.77 0.0803 5.51181 20 1.000 1.46E-02

6 36.7 20 7.52 127 8412.97 0.08725 5.77953 20 1.000 1.51 E-02

7 39.6 20 7.24 127 873~.76 0.09062 6.23622 20 1.000 1.456-02

8 41 20 6.95 127 8686.29 0.0944 6.45669 20 1.000 1.466-02

~ - AVG I .526-02

10

11

12

Note:

Tested by: - Checked by: -rK
Trevor KatiffeldRowdy Miller

MWGI 3-1 5_24330



PERMEABILITY TEST ON GRANULAR SOIL
ASTM D 2434

1rerracon

Project Number __________________

Test Number ________

Location of Sample WS-GT-3 Sampled_________ Report__________

Sample- Bottom Depth- 5 to 10’

Sand, fine, trace gravel, light brown

Wt. Soil (lb.) 1.120

MOisture Content 11.2

Volume (ft3) 0.01022
Dry Density 98.6

58055075 KPRG Laboratory TestingProject Name

Date 9113/2005

Boring-

Description of Soil

Materials Used:

Unit Weight Determination:

Diameter, D, cm 7.62

Area, A, cm2 45.60

Length, L, cm 6.350000

Degree of Compactness Unknown- No proctor available
Velocity Myd. t,racl.

Test No. Head,h(fcm) C) (cm3) t (s) OL Ath (Q/At) . (tilL) Temp, C. Temp. Corn k (cmM)

1 3.3 20 31.5 127 4740.5 0.01392 0.51969 20 1.000 2.682-02

2 8.7 20 14 127 5554.52 0.03133 1.37008 20 . 1.000 2.292-02

3 13.5 20 9.5 127 5848.67 0.04616 2.12598 20 1.000 2.17E-02

4 17.2 20 7 127 5490.68 0.06265 2.70866 20 1.000 2.312-02

5 21.5 20 5.5 127 5392.63 0.07974 3.38583 20 1.000 2.36E-02

6 24.3 20 5 127 5540.84 0.08771 3.82677 20 1.000 2.292-02

L. 32.3 20 4 127 5891.99 0.10984 5.08661 20 1.000 - 2.162-02

8 32.3 20 . 4 127 5891.99 0.10964 5.08661 20. 1.000 2.162-02

9 . AVG 2.302-02

10~

11

12

Note:

Tested by:
Rowdy Miller

Checked by: -r~i?
Trevor Kaufteld

MWGI 3-1 5_24331



PERMEABILITY TEST ON GRANULAR SOIL
A5TMD2434

1rerracon

KPRG Laboratory TestingProJect Name

Date 911312005

Sampled _________ Report__________

Sample- ________ Depth- 22 to 27

Description of Soil Fins Sand Grading to a Fine To Coarse Sand With Gravel

Materials Used: Fine Sand @ Top of Sample.

Unit Weight Determination:

Wt. Soil (lb.) 0.822

Moisture Content 5.4

Volume (fta) 0.00685
Dry Density 113.9

Unknowt- No proctor available

Tested by:
RoWd~Miller

Checked by: ~
Trevor Kauffeld

Project Number 58055075

Test Number ________

Location of Sample WSGT-4

Boring- _________

Diameter, D, cm

Area, A, cm2

Length, L, cm

6.23

30.48

8.350 0 00.

Degree of Compactness
veI~ir Nfl c~rad.

Test No. Head,h(cm) Q (cm3) t (s) QL Ath (QIAt) (hlL) . Temp. 0. Temp. corn k (cmls)

• 1 5.4 20 41.15 127 6773.75 0.01594 0.85039 22 0.953 1.79E-02

2 14.7 20 11.08 127 4965.04 0.05921 2.31498 22 0.953 2.44E-02

.3 20.3 20 9.02 127 5581.72 0.07274 3.19685 22 0.953 2.17E-02

4 23.5 20 7.49 127 5365.56 0.0876 3.70079 22 0.953 2.26E-02

5 25.5 20 7.08 127 5503.5 0.09267 4.01575 22 0.953 2.20E-02

6 27.5 20 6.89 127 5775.87 0.09522 4.33071 .22 0.953 2.IOE-02

7 28 20 6.46 127 5513.87 0.10156 4.40945 22 0.953 2.20E-02

8 . . AVG 2i6E-02

9

•10

:~ . . . I.
Note:

MWGI 3-1 5_24332



PERMEABILITY TEST ON GRANULAR SOIL
ASTM D 2434

irerracon

Project Number 58055075

Test Number _______

Location of Sam pie WS-GT-5

Boilpg _________

Description of Soil -

Materials Used:

KPRG Laboratory TestingPioject Name

Date 9/13/2005

Sampled _________ Report__________

Sample- ________ Depth- 22-27

Sand, Fine to Coarse Grained, Trace Gravel, Black

Unit Weight Determination:

Wt. Soil (lb.) 0.619

Moisture Content 4.4

Volume (ft3) 0.00591
Dry Density 100.3

Unknown- No proctor available

Tested by:
Rowdy Miller

Checked by:
Trevor Kautteid

MWGI 3-1 5_24333

Diameter, D, an

Area, A, cm2

Length, L, cm

5.08

20.27

8.260000

Deqree of Compactness
Velocity 1-Wa. iSraa.

Test No Head,h(cm) Q (cm~) t (1) QL Ath (Q/At) (M-) Temp. C. Temp. Curt k (coils)

1 210.9 2.01 1 99.6156 4274.58 0.09917 25.5327 20 1.000 2.33E-02

2 210.9 2.01 150 579.431 641187 0.00066 25.5327 20 1.000 9.04E-04

3

4

5

6

7

8

9 - AVG 1:21E~02

10

11

12

Note:



irerracon
3 PERMEABILITY TEST ON GRANULAR SOIL

ASTMD2434

Project Number 58055075 projectName KPRG Lthoratory Testing

Test Number Date 912912095

Location of Sample WC-GT-l ~Sampled ________ Report_________

Boring- ________ Sample- ________ Depth- 5 to 10’

Description of Soil Clayey Sand; dark brown to tan

Materials Used:

Unit Weight Determination:

Diameter, U, cm 6.35 Dry Density 115.000

Area, A, cm2 31.67 Moisture Content 3.4

Length, L, cm 6.350000

Degree of Compactness Unknown- No proctor available
velocity Hyd. brad.

Test No. Kead,h(cm). (2 (cm3) t (s) QL Ath (Q!At) (hit-) Temp. c. Temp. ccrr. Ic (cm!s)

1 1.2 20 24 127 912.073 0.02631 0.18898 22 0.953 1.33E-01

2 2.6 20 - 14 127 1152.76 0.04511 0.40945 22 0.953 1.05E01

3 4.1 20 10 127 1298.44 0.06315 0:64567 22 0.953 9.32E-02

4 5 20 . 8 127 1266.77 0.07894 0.7874 22 0.953 9.55E-02

5 5.3 20 8 127 1342.77 0.07894 0.83465 22 0.953 9.OIE-02

6 5.5 20 8 127 1393.44 0.07894 0.86614 .22 6.953 8.69E-02

7 6 20 8 127 1520.12 0.07894 0.94488 22 0.953 7.96E-02

8 6.8 20 7 127 302.26 0.44994 1.07087 22 0.953 4.OOE-01

9 AVG 1.35E-0l

-10

11

12 I

Note:

Rowdy Miller
Checked by: -rl<’

Trevor Kauffeld
Tested by:

MWGI 3-1 5_24334



irerracon
PERMEABILITY TEST ON, GRANULAR SOIL

ASTM D 2434

Project Number , 58055075 PmJecI Name KPRG Laboratory Testing

Test Number Date 9/13/2005

Location of Sample WC-GT-2 ‘ Sampled ________ Report_________

Boring- ________ Sample- ________ Depth- 5 to 10’

Description of Soil , ‘~~xj~ with graveir dark brown

Materials Used: ___________________________________________

Unit Weight Determination:

Diameter, U, cm 7.60 Dry Density 90.900

Area, A, cm2 45.38 . Moisture Content 18.1

Length, L, cm 6.350000

Degree of Conipactness Unknown- No proctor available
V6JOCILy Myth brad.

Test No. HeacLh(om) Q (cri?) t (s) OL Ath (Q/At) (hi) Ternp, C. Temp. Conc k (crñ!s)

I 9.8 20 32.3 127 14359.7 0.01365 1.54331 20 1.000 8.84E-03

2 83 20 18.4 127 52586.6 0.02396 9.92126 20 ‘ 1.000 2.42E-03

3 65 20 17.3 127 51012.4 0.O2548 10.2362 20 1.000 2.49E-03

4 71 20 17.05 127 54916.1. 0.02586 11.1811 20 1.000 2.31E-03
. , AVG 4.02E-03

. .

Note:

Rowdy Miller
Checked by;

Trevor Kauffeld
Tested by:

‘S

MWGI3-15 24335



~1
MEASUREMENT OF HYI3RAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER
ASTM D 5084-03 METHOD C TEST WITH INCREASING TAILWATER LEVEL

FLUID: DEAIRED TAP WATER WITH 0.006 N CaSO4
PROJECT: KPRG LABORATORY TESTING TERRACON JOB #: 58055075

DATE: 912012005
SAMPLE
ID: PSGT4 I0.0’-I2.0’ Durham Penn Cell
DESCR.: CLAYEY SAND1SANDY CLAY,WITN GRAVEL. DARK BROWN BURETTE Area 0.317 0mA2

INITIAL -

MOISTTJRE% DENSITY
W & T. g 6824 WET WT, g 208.6 SPEC GRAy: 2.700 REMOLO (YIN): YES
D & T, g 65.16 DIA, in 2.00 5.08 cm POROSITY, %:: 32.0 PROCTOR: 115.0

1’. g 19.41 NT, In 2.04 5.19 cm SATURATION, %: 44.9 OPTIMUM: 7.8
AREA 20.29 cntZ VOID RATIO: 0A7 COMPACTION, %: 992

MOIST- DENSITY: 123.6 PCFWE~ OVER OPTIMUM, %: 0.0
URE._% 78 DENSITY:__114.6__PCF DRY

SATURATION: LATERAL PRESS.’, .~l05.0•~~ psi BACK PRESSURE (=UPPER=LOWER): 100.0 psi

TEST: LATERAL PRESS.: 105.0 psi UPPER: 100.0 psi (LOWER: - IOÔ.U psi

. , BIAS PRESSURE (LOWER-UPPER) . 0.0 psi

ELAPSED DELTA OUT IN
!jppw Lgar :fj~g. fi Ln HYD CON FLOW FLOW OUT/IN - NYD; % FROM TEMP.: TEMP.

. cmA3 cnt’3 - mm cm HIIH2 Kcmlsec nnA3 cm’3 RATIO -GRAD MEAN Ic C CORR.:
~- 24.7 ~-* 43.2 0 1&5

255 423 1 168 0096392 639E-05 08 09 089 32 2 21 0980
26:2 ~4i:6. 2 15.4 0.087011 5.76E-05 0.7 0.7 LaO 3.0 7 21~f 0.980
269 409 3 140 0095310 631E05 07 07 100 27 1 21 0980
275 402 4 127 0097455 646E05 06 07 086 24 4 21 0980

HYDRAULIC CONDUCTIVITY (Ic) AVERAGE 62E-05 cmlsec

C:\Ona~ments and Scnings~Jakai,IfeId’Lo~I SeItJnpthThmpan~I&,nwLFes~OiKlml5BaS5075Pnnn.PS.GT.1jdnIREPORV irerracon —I

MAXIMUM 1.OE-O3TO tOE-04 2 0.75<
HYDRAULIC l.OE-04 TO ISE-05 5 RATIO

GRADIENT 1.OE-05TO 1.OE-06 10 - <1.25
1.OE-OGTO 1.OE-07 go

~ 1.OE-07T0 l.OE-l0 30

NUMBER OF PORE VOLUMES PASSED = 0.9263

% <25 AT
)- LOE-8

OR
% <50 AT
<1.OE-8

C
0

NN
vn

1 OE-02

l.OE-03

1.OE-04
DIJC
RCm

AT1
UI
LVe
110

CT
Y

1.OE-05

tOE-06

1.OE-07

I ME-OS

I ME-09
0 I 1 2 2 3 3 4 4 5

TIME, minutes

MWGI 3-1 5_24336



MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS
USING A FLEXIBLE WALL PERMEAMETER

ASTM D 5054 -03 METHOD C TEST WITH INCREASING TAILWATER LEVEL
FLUID: DEAIRED TAP WATER WITH 0.005 N CaSO4

PROJECT: KPRG LABORATORY TESTING TERRACON JOB t 58055Q75
DATE: 912012005 -

SAMPLE
ID: PS-GT-2 7.0’ T08.5’ DurtlarTi Penn Cell
DESCR.: CLAVEY SAND. TRACE GRAVEL. MEDIUM COURSE, BROWN BURETTE Area 0.317 cnø2

INITIAL
MOISTURE% DENSITY
W&T, ~ 74.82 WETWT, g 230.3 SPEC GRAy: 2.700 REMOLD (YIN): YES
D &T. g 70.08 DIA, In 1.99 5.06 cm POROSITY, %: 24.8 - PR0CTOR.~ 125.0

T, g 20.32 HT, in 2.03 5.16 cm SATURATION, °h: 77.8 OPTIMUM: - 9.7
AREA 20.09 cmA2 VOID RATIO: 0.33 COMPACTION, %: 101.3

MOIST- DENSITY: 138.7 PCF WET OVER OPTIMUM, %: -0.2
URE. % 9.5 DENSITY: 126.7 PCF DRY . -

SATURATION IL&TERAL PRESS 1050 psI [BACK PRESSURE (UPPERLOWER) 1000 pst

TEST: LATERAL PRESS.: 105.0 psi UPPER: ~1?do:o~ LOWER•.~.

BIAS PRESSURE frLOWER-UPPER) 0.0 psi
ELAPSED ~g!J_A

id~n~r Lqwtr ~ tM HYD CON FLOW FLOW OUTIIN 1112 % FROM ]:~E I~M?~
crfr’3 cm”3 cm k. cm!sec crn43 ~j:iQ MEAN k C CORR.:
-20.6 .~ 0 18.4
218 360 1 142 0144039 958E-05 10 12 083 28 9 21 0980
228 349 2 121 0160037 106E04 10 11 091 23 1 21 0980
236 340 3 104 0151400 IO1E-04 08 09 089 20 4 21 0980

~~.:24J4 ~ 4 8.7 0.178483 l.19E-04 0.8 0.9 0.89 1.7 13 ~ 0.980

HYDRAULIC CONDUCTIVITY (IC) 4 AVERAGE 1.IE-04 cmlsec

~j~jecsIgc&Ceo-2OO5I5SO55O75We,mnbmt)i(5ei55O75Fenn.PS.GT.2.~I1jRrpcRy irerracon

MAXIMUM 1.OE-O3TO l.OE-04 2 - 0.75< %<25AT
HYDRAULIC I .OE-04 TO I .OE-O5 5 RATIO > l.0~.8

GRADIENT l.OE-O5TO l.OE-08 10 <1.25 OR
1.OE-06TO 1,QE-07 20 % C 5OAT
I.OE-O7TO 1.OE-10 30 C l.OE.8

NUMBER OF PORE VOLUMES PASSED~ 0.0443

l.OE-02

H 1.OE-03
Y ~1:0E~.04’-
DUG

01R C ~ 1.OE-05
AT
UI5
L V ° tOE-OS
‘IC

C T l.DE-07
V

l.OE-03

1.OE-09
0 I 2 2 3 3 4 4 5

TIME. minutes

MWGI 3-1 5_24337



MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS
USING A FLEXIBLE WALL PERMEAMETER

ASTM D 5084-03 METHOD C TEST WITH INCREASING TAILWATER LEVEL
FLUID: DEAIRED TAP WATER WITH 0.005 N Ca504

N

PROJECT: KPRG LABORATORY TESTING TERRACON JOB #: 58055075
. DATE: 9120/2005

SSMPLE
ID: PS-ST-S 7.0-9.0 Durham Perm Cell
DESCR.: SAND. WITH CLAY, TRACE GRAVEL & ORGANICS. DARK BROWN BURETTE Area 0.317 cW2

. INITIAL - - -

MOISTURE% DENSITY
VI &T, g 79.03 WET WY, g 208.3 SPEC GRAV: 2.700 REMOLD (YIN): - YES
0 &T, g 72.30. DIA. in 1.99 5.06 cm POROSITY, %: 33.7 PROCTOR: 115.0

T, g 20.26 NT, In 2:02 5.12 cm SATURATION, %: 68.7 OPTIMUM: 12.9
. AREA 20.13 cmA2 VOID RATIO: 0.51 COMPACTION, %: 97.2

MOIST- DENSITY: 126.2 PCF WET OVER OPTIMUM, %: 0.0
URE. % 12.9 DENSITY: 11kB PCF DRY

SATURATION: ILATCRALPRESS.:.IO5.0 . psi jBACKPRESSURE(~UPPER=LOWER): ,~~ibb.ô’:. PSI

+EST: ILATERALPRESS.: IOS.O psi UPPER: psi LOWER: t~ibo:o :psi
BIAS PRESSURE (=LOWER-UPPER) 0.0 psI

ELAPSED DELTA P~II iN
~ !Jpp~r L~w~r IJM~I H HYD CON Ej,~ OUTIIN HYD % FROM IgMg IEME

crn~ 2n~ .0)111 cm jjILH2 K. cm!sec cnfl oafl ~AIiQ ~EP~P MEAN K C CORR.:
>‘~22~~ 39,1 0 17.0 -

233, 378 0 145 0159065 2.09E-04 12 43 092 26 4 21 0980
243 368 1 125 0145420 195E-04 10 10 100 24 3 21 0980
25Z 359 1 107 0155485 205E04 09 09 100 21 1 24 0950

~.:--2e:o;: -~ a5.2 -~ 2 9.2 0.151040 l.99E-04 0.8 0.7 1.14 1.8 2 .. 2l~-- 0.980

HYDRAULIC CONDUCTIVITY (k) AVERAGE 2.OE-04 cmisec

l.DE-O3TO l.OE-04
1.OE-04 TO I.OE-05
1.OE-OSTO 1.OE-06
l.OE-06 TO l.OE-07
1.OE-07T0 l.OE-10

2
5
40
20

-30

0.0356

% <25 AT
> 1.OE-6

OR
50 AT

<tOE-S

irerraron

MAXIMUM
I-IYDRAUUC

GRADIENT

NUMBER oF PORE VOLUMES PASSED =

0.75<
RATIO
<4.25

1.OE-02-

l.OE-03-
0

YD

~ T 1.OE-05AT
U I e 1.OE-06
LV

~ l.0E.07 3

1.OE-08 2 2

l.oE-o9 TIME, minutes
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I-
MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER
ASTM D 5084-03 METhOD C TEST WITH INCREASING TAILWATER LEVEL

FLUID: DEAIRED TAP WATER WITH 0.005 N CaSO4
PROJECT: KPRG LABORATORY TESTING TERRACON J08 4: 58055075

. DATE: 9/20/2005
SAMPLE -

ID; PS-GT-4 Durham Penn Cell
DESCR.: SAND, WITh CLAY & GRAVEL, TRACE ORGANICS. FINE TO COURSE GRAINED. BURETTE Area 0.317 cm42

DARK BROWN - -

. INmAI.
MOISTURE% DENSITY
W & T, 9 56.57 WET WT, g 223.0 - SPEC 8MM: 2.700 REMOLD (YIN): YES
0 & T, g 60.35 DIA, in 1.97 5.00 cm POROSITY, %: 31.2 PROCTOR: 115.0

T, g 2Q.37 HT, in 2.08 5.29 cm SATURATION, °h: 92.5 OPTIMUM; 15.7
AREA 19.66 cmA2 VOID RATIO: 0,45 - COMPACTION, %: 100.8

MOIST- DENSITY: 133.9 PCF WET OVER OPTIMUM, %; -0.1
URE. % 15.6 DENSITY: 115.9 PCF DRY

SATURATION: LATERAL PRESS.: 105.0 psi {BACK PRESSURE (=UPPER=LOWER): ioô.o. psi

TEST: LATERAL PRESS.: . 105.0 psi UPPER: lbO.0 psi LOWER:.. -1oOo psI

BIAS PRESSURE (=LOWER.UPPER) 0.0 psi
. ELAPSED DELTA- . OUT IN

!ipn~ L~wLr IIML H l.a HYD CON FLOW OL~1N HYD % FROM TEMP TEMP
c,W’3 cgt~ mm cm kuiH~ Lcmisec gmf~ cm~ MII~ PR~P MEAN k ~ CORR.:.

.~4.1 :71.3 0 67.2
. .~ ~ -~.7Q7 62 66.1 0.016505 t85E-07 0.5 0.6 023 12.5 .16- t 21 0.980

59 691 254 632 0044864 163E07 13 16 081 120 1 21 &980
.4:68.5. 351 62.1 0.017558 1.26E-07 0.5 0.6 0.83 11.7 21 ~~-2i,~-- 0.980

*f.&z- 67~2 519 59.7 0.039414 I,67E.07 1.1 1.3 0.85 11.3 4, --~‘f-2O:. 1.005

NUMBER OF PORE VOLUMES PASSED 0.0332

C:iDocjmenls ~ndSaWngs~akauffcIdIlo~I SeWn~4repjpcrary !nlemtt Fi!es0LK16~56c55o75Perm.PS-eT4.xIsIREpoRT irerracon J

HYDRAULIC CONDUCTIVITY (Ic) ~ AVERAGE j,çgpi cm!sec . [
MAXIMUM l.OE-03T0 1.OE-04 2 0.75<

HYDRAULIC I.OE-O4TO tOE-OS 5 RATiO
GRADIENT l.CE-05T0 l.0E-06 10 <1.25

I CE-OS TO 1 .OE-07 20
1.OE-O7TO l.OE-10 30

% <25 AT
>1.OE-8

OR
% <50 AT
<IDE-s

1.OE-02 -

C 1.OE-03 a

HN =
~Yol:0E’04~ -

DUC
in

R C / tOE-OS
A.T ________

UI5
L V e - tOE-OS
IIc ______

CT 1.OE-oy-
Y __________

1.OE-08-

1.OE-09-.
0 100 - 200 300 - 400 500 600

TIME. minutes

MWGI 3-1 5_24339



PERMEABILITY TEST ON GRANULAR SOIL
ASTM D 2434

1reriacon

___________ Sampled ________ Report_________

Sample- _______ Depth- l3to 18’

Description of Soil Sand, fine to coarse, trace gravel, &ace rubble, dark brown

Materials Used:

Unit Weight Determination:

Diameter, P, cm 6.23

Area, A, cm2 30.48

Length, L, cm 6.350000

Dry Density 107.000

Moisture Content 4.~

Project Number _________________

Test Number ______

LocaHon of Sample PS-CT-S

58055075 KPRG Laboratory Testing
_________________Project Name ________________________

Boring-

Date 101112005

Degree of Compactness Unknown- No proctor available
Velocity hyo. braG.

Test No: Head,h(cm) Q (cm3) i(s) QL Ath (0/At) (hit) Temp. C. Temp. cart. Ic (cm/s)

1 17.6 20 25.1 127 13466.4 0.02614 2.77165 22 0.953 8.99E-03

2 31.8 20 14.7 127 14249.8 0.04463 5.00787 22 0.953 8.49E-03

3 36.8 20 13 127 14583.3 0.05047 5.79528 22 0.953 8.SOE-03

4 38.8 20 12.6 127 14902.ã. 0.05207 6.11024 22 0.953 8.12E-03

5 40.8 20 12.2 127 15173.5 0.05378 6.4252 22 0.953 7.98E-03

6 42.7 20 11.4 127 14838.8 0.05755 6.72441 22 0.953 8.16E-03

7 47.8 20 — 9.7 127 14134 0.06764 7.52756 22 0.953 8.56E-03

AVG 8.37E-03

Note:

Tested by:
Rowdy Miller

Checked by: q-g<’
— Trevor Kauffeld

MWGI 3-1 5_24340



4
MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER
ASTM U 5084-03 METHOD C TEST WITH INCREASING TAILWATER LEVEL

FLUID: DEAIRED TAP WATER WrIH 0.005 N CaSO4
PROJECT: KPRG LABORATORY TESTING TERRACON JOB #: 58055076

. DATE: 101712005
SAMPLE . -

ID: PSGT7 10.O’.13.0’ -#4 MATERIAL Durham Penn Cell
DESOR.: SAND VqITH SILT and GRAVEL (SW-SM). DARK GRAY’ BURETtE Area - 0.317 cm’Q

~ INITIAL
MOISTURE% DENSITY
W & T. g 88.50 WET WT, g 191.6 SPEC GRAy: 2.7Q0 REMOLD (yIN):- YES
D aT, g 83.87 DIA, in ‘1.94 4.93 cm POROSITY, %: 30.1 pROCrOR: NA

7, g 19.37 HT, in 1.96 4.98 cm SATURATION, %: 44.9 OPTIMUM: NA
AREA 19.05 cnnA2 VOID RATIO: 0.43 COMPACTION, %: #VALUE!

MOIST- DENSITY: 126.2 PCF WET OVEROPTIMUM, %: #VALUEI
URE. % 7.2 DENSITY: 117.7 PCF DRY

SATURATION: ILATERAL PRESS.: - 105.0 psi SACK PRESSURE (UPPER=LOWER): ;{öó.o:; ~

TEST: . ILATERAL PRESS.: 105.0 psi UFSPER: ~;.1’ôà1~:psI LOWER: ‘1bbo~’~,psi

BIAS PRESSURE (“LOWER-UPPER) 0.0 pSi -

ELAPSED DELTA Qi1I IN
P~a~r Lcyar J)M~ H Lii HYD CON FLOW FLOW 01ff/IN HYP % FROM ~ ~
cm~’3 ~ miii cm 1-11/1-12 k, cm/sec cm43 cma3 M]]Q MEAN Ic C CORR.:

~-20.8~ :~Pl 0 8.3
218 291 0 73 0242140 196E-03 10 10 100 15 9 21 0980
226 282 0 56 0265108 215E-03 08 09 089 II I 21 0980
232 276 0 44 0241162 196E-03 06 06 100 09 10 21 0980

~238 . :270-; 0 3.2 0.318454 2.58E-03 0.6 0.6 1.00 0.6 19 1~I2I~: 0;980

DLJ
RCm
AT1
UI5
LV
110
CT

Y

NUMBER OF PORE VOLUMES PASSED =

HYDRAULIC CONDUCTIVITY (k) =1 AVERAGE 2.2E-03 cmlsec -. J
MAXIMUM 1 .OE-03 TO I .OE-04 2 0.75< % <25 AT

HYDRAULIC l.OE-04 TO I .OE-05 S RATIO ‘ I .OE-8
GRADIENT 1,OE-OSTO 1.OE-06 10 <1.25 OR

l.OE-OBTOI.OE-07 20 %c5OAT
• l.OE-07T0 1,DE-l0 30 <1.OE-8

0.0333

C
0

HN
vn

I .0E-02

1,OE-03

1.OE-04 —~

I .0E-05

I .0E-06

I ME-07

I ME-GO

1 .OE-09
0 0 0 0 0 0 0 0

TIME, minutes
0

Irerracon

MWGI 3-1 5_24341



irerracon
PERMEABILITY TEST ON GRANULAR SOIL

A8TMD2434

Project Number 58055075 P~j~ Name KPRG Laboratory Testing

Test Number Date 9/18/2005

Location of Sample PS-GT-8 ~Sampled Report__________

Boring- Sample- Bottom Depth- 10 to 15’

Description of Soil - Silty Sand, trace clay, dark gray

Materials Used: ___________________________________________

Unit Weight Determination:

Diameter, D, cm 7.62 Wt. Soil (lb.) 1.320

flea, A, cm2 45.60 Moisture Content 12.0

Length, L, cm 6.350000 Volume (if3) 0.01022
Dry Density 115.3

Degree of Compactness Unknown- No procto~ available
Velocity t-tya. (~rac1.

Test No. Head,h(cm) 0 (cm3) t (s) QL Ath (0/At) (It) Temp. C. Temp. Conc 1< (cm(s)

1 3.3 2d 31.5 127 4740.5 0.01392 0.51969 20 1.000 2.68E-02

2 8.7 20 14 127 5554.52 0.03133 1.37008 20 1.000 Z29E-02

3 13.5 20 9.2 127 5663.97 0.04767 112598 20 1.000 2.24E-02

4 17.2 20 7 127 5490.68 0.06265 2.70866 20 1.000 2.31E-02

5 21.5. 20 5.5 127 5392.63 0.07974 3.38583 20 1.000 2.36E-02

6 24.3 20 5 127 5540.84 0.08771 3.82677 .20 1.000 2.29E-02

7 32.3 20 . 4 127 5891.99 0.10964 5.08661 20 1.000 2.16E-02

8 32.3 20 4 127 5891.99 0.10964 5.08661 20 1.000 2.16E-02

9 AVG 2.31E-02

10

11

12

Note:

Rowdy Miller
Checked by: -1’1’4

Trevor Kauffeld
Tested by:

MWGI 3-1 5_24342



MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS
N

USING A FLEXIBLE WALL PERMEAMETER
ASTM 05084-03 METHOD C TEST WITH INCREASING TAILWATER LEVEL

FLUID: DEAIRED TAP WATER WITh 0.005 N CaSO4
PROJECT: KPRG LABORATORY TESTING TERRACON JOB #: 58055075

DATE: 10)712005
SAMPLE.
ID: P3431-B I 5.0~-20.0’ 44 MATERIAL Durham Penn Cell
023CR.: SAND WITH GRAVEL & SILT, DARK YELLOWISH BROWN BURETTE Area 0.317 cmA2

INITIAL
MOISTURE% DENSITY
W&T,g 51.97 WETWT,g 183.1 SPECGRAV 00 REMOLDfYIN): YES
D&T,g 50.15 DIA, in 1.94 4.94 cm POROSITY, %: 32.7 PROCTOR: NA

T, g 20.20 lIT, in 1.95 4.98 an SATURATION, %: 33.7 OPTIMUM: NA
AREA 19.15 cnfl VOID RATIO: 0.49 COMPACTION, %: #VALUE!

MOIST- DENSITY: 120.3 PCF WET - OVER OPTIMUM, %: #VALUEI
URE, % 6.1 DENSITY: 113.4 PCF DRY

SATURATION: ILATERAL PRESS.: ,—- iC&0 .-~ psi BACK PRESSURE (UPPERLOWER): IOO~oL. psi -

TEST: 1LATERAL PRESS.: 105.0 psi UPPER- tiab~o’-~psi LOWER’ ~~0a.0*

. BIAS PRESSURE (=LOWER-UPPER) 0.0 psi
ELAPSED DELTA OUT IN

Mppff ~g~g.r Ii!4g. ~ Ln 1-JYOCON FLOW FLOW Ot~IN 1-IYD %FROM TEMP.: TEMP.
cmAs cmA3 ruin cm UIM? k. cmlséc cm”3 cn~3 R&J]Q GRAD MEAN Ic C CORR.:

‘~:l0.~ -.- :- .16.3—-: 0 5.8
III 157 0 46 0231802 1522-03 06 05 100 09 5 22 0955
115 153 0 38 0191055 150E-03 04 04 100 08 13 22 0955
119 149 0 30 0236389 185203 04 04 100 06 7 22 0956

‘~--4~:~- -~ -. 0 2.4 0.223144 l.75E-0S 0.3 0.3 1.00 0.5 1 ~‘~:22’: 0.956

NUMBER OF PORE VOLUMES PASSED =

1.02-02

C 1.OE-03
0

HN

D U-”
RCm
AT’
U’s
LVe

Ic

CT
Y

i np-nt

TIME, minutes

irerracan

HYDRAULIC CONDUCTIVITY (k) 1 AVERAGE I .7E-03 cm!sec

M~CIMUM 1.02-03 TO l.OE-04 2 0.75< % <25 AT
HYDRAULIC 1.02-04 TO 1.OE-05 5 RATIO > 1.OE-8

GRADIENT I.OE-O5TO ICE-OS 10 ‘ <1.25 OR
ICE-OS TO 1.OE-07 20 % <50 AT
l.OE-07T0 tOE-b 30 ~,l.0E-8

0.0173

1.02-05

ICE-aG

l.OE-07

1 ME-OS

I .OE-09
0 0 0 a 0 0 0 0 C

MWGI 3-1 5_24343



PERMEABILITY TEST ON GRANULAR SOIL
ASTM ID 2434 -

irerracon

Sampled _________ Report

_________ Depth- 19 to 24’

Description of Soil

Materials Used:

Sand, fine grained, trace clay and gravel, dark yellow

Wt. Soil (lb.) 1.290

Moisture Content 5.3

Volume (ft3) 0.01022
Dry DensitS! 119.9

Tested by: Checked by: ‘11<
Trevor Kauffeld

Project Number ________________

Test Number

Location of Sample JS-29-GT-1

58055075 KPRG Laboratory Testing
____________________Project Name ___________________________

Boring- Sample-

Date 9116/2005

• Unit Weight Determination:

Diameter, U, cm 7.58

Area, A, cm2 45.13

Length, L, cm S.3500b0

Degree of Compactness Unknown- No proctor available
wetocity i-tyci. ~ra1.

Test No. -tead,h(cm) 0 (cm3) i(s) QL Ath (QiAt) (hiL) Temp, C. Temp. .Com k (crnls)

1 2.5 20 31.5 127 3553.68 0.01407 0.3937 20 1.000 3.57E-02

2 . 7.1 20 14 127 4485.54 0.03166 1.11811 20 1.000 2.83E-02

112 20 9.5 127 4801.420.04665 176378 20 1.000 2SSE-02

4 14 20 7 127 4422.36 0.06331 2.20472 20 1.000 2.87E-02

5 17.6. 20 5.5 127 4368.21 0.08058 2.77165 20 1.000 2.91E-02

6 18.8 20 5 127 4241.85 0.08864 2.96063 20 :1.000 2.99E-02

7 24 20 4 127 4332.11 0.1108 3.77953 20 1.000 2.93E-02

8 . 24 20 4 . 127 4332.11 0.1108 .3.77953 20 • 1.000 2.936-02

9 AVG 2.96E-02

10

11

12 .

Note:

Rowdy Miller

MWGI 3-1 5_24344



PERMEABILITY TEST ON GRANULAR SOIL
ASTM 02434

irerracan

Date 9112/2005

Wt. Soil (lb.) 1.150

Moisture Content 231

Volume(ft3) 0.01022
Dry Density 91.0

Project Number 58055075 PI*CtNaIne KPRG Laboratory Testing

Test Number

Location of Sample JS-9-GT-2 Sampled Report_________

Boring- Sample- Depth- 7 to 11.5’

Clayey Sand, withorganics, trace gravel, dark brownDescription of Soil

Materials Used: —

Unit Weight Determination:

Diameter, 0, cm 7.62

Area, A, cm2 45.80

Length, L, cm 8.350000

Degree of Compactness Unknown- No proctor available
- VelociLy HyG. Iaracl.

Test No. I-lead,h(cm) Q (cm3) t (s) QL Ath - ((2/At) (tilL) Temp, C. Temp. CorL k (cam’s)

1 3 20 31.5 127 4309.54 0.01392 0.47244 20 1.000 2.952-02

2 7.1 20 14 127 4533 0.03133. 1.11811 20 1.000 2.802-02

3 11.9 20 9.5 127 5155.49 0.04618 1.87402 20 1.000 2.462-02

4 13.3 20 7 127 4245.7 0.06265 2.09449 20 1.000 2.992-02

5 18.2 20 5.5 127 4564.92 0.07974 2.86614 20 1.000 2.782-02

• .6 20.8 20 5 127 4742.78 0.08771 3.27559 20 1.000 2.682-02

7 27 — 20 4 127 4925.19 0.10964 4:25197 20 1.000 2.582-02

8 27 20 4 127 4925.19 0.10964 4.25197 20 1.000 2.582-02

9 AVG 2.732-02

10

11

12 I

Note:

Tested by:
[<owdy Miller

Checked by: -. i-K
Trevor Kauffeld

MWGI 3-1 5_24345



PERMEABILITY TEST ON GRANULAR SOIL
ASTMD24S4

irerracon

Project Number 58055075 Project Name -

Test Number ________

Location of Sample .JS-29-GT-3

Boring- _________

Description of Soil -

Materials Used:

KPRG Laboratory Testing

Wt. Soil (lb.) 1.340

Moisture Content 8.6

Volume (ft3) 0.01022
Dry Density 120.7

Tested by:
Rowdy Miller

Checked by: y;c~
— Trevor Kauffeld

~1

Date 9(15/2005

Sampled _________ Report__________

Sample- Bottom Depth- 19 to 24’

Sand, with gravel, trace clay, brown

Unit Weight Determination:

Diameter, D, cm 7.59

Are?, A, cm2 45.25

Length, L, cm 6.350000

Degree of Compactness Unknown- No proctor available
__________ - VO~OCI~ h~O. brao.

Test No. Head,h(cm) Q (cm3) t (s) OL Ath (Q!At) (h/I.) Temp. C. Temp. Corr. k (cnUs)

1 2.9 20 31.5 127 4133.15 0.01403 0.45669 20 1.000 3.07E-02

2 7.3 20 14 127 4624.07 0.03157 1.14961 20 i.OOà 2.75E-02

3 11.3 20 9.5 127 4857.08 0.04653 t77953 20 1.000 2.61E-02

4 16.4 20 7 127 5194.16 0.06315 2.58268 20 1.000 Z45E-02

5 21.7 20 5.5 127 5400.02 0.08037 3.41732 20 1.000 2.35E-02

6 23.9 20 5 1-27 5406.81 0.08841 3.76378 20 1.000 2.35E-02

7 31 20 4 127 .5610.41 0.11051 4.88189 20 1.000 2.26E-02

8 31 20 4 127 5616.41 0.11051 4.88189 20 1.000 2.26E-02

9 AVG 2.51 E-02

10

121 I

Note:

MWGI 3-1 5_24346



MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS N
USING A FLEXIBLE WALL PERMEAMETER

ASTM 05084-03 METHOD C TEST WITH INCREASING TAILWAThR LEVEL
FLUID: DEAIRED TAP WATER WITH 0.005 N CaSO4

PROJECT: KPRG LABORATORY TESTING TERRACON JOB #: 58055075
~ DATE: 101712005 -

SAMPLE
IDE. JS 29~GT-5 5.0 -9.0 Top 8’ -#4 MATERIAL Durham Perm Cell
DESCR.: CLAVEY GRAVEL WITh SAND (GC), DARK GRAY WITH YELLOWISH BROWN BURETTE Area 0.317 cniA2.

INITIAL - -

MOISTLJRE% - DENSITY
W&T, g 48.02 WErWT, g 172.0 - SPEC GRAy: 2.700 REMOLD cyiN): - YES
D & T, g 44.14 DLA, in 1.94 4.93 cm POROSITY, %: 42.2 PROCTOR: t1A

T. g 20.33 HT, in 1.96 4.98 cm SATURATION, ‘IS: - 60.2 OPTIMUM: NA
~ AREA 19.05 cInA2 VOID RATIO: 0.73 COMPACTION, %: #VALUEI

MOIST- DENSITY: 113.3 PCF WET . . OVER OPTIMUM, %: *VALUEI
URE, % 16.3 DENSITY: 97.4 PCF DRY

SATURATION: ILATERAL PRESS.: 105.0 psi BACK PRESSURE (=UPPER=LOWER):. :-Yioo.o psi

TEST: ILATERAL PRESS.: . 105.0 psi UPPER: 100O psi fLOWER: •~~i’oôS-•.psi

. BIAS PRESSURE (=LOWER-UPPER) 0.0 psi

ELAPSED DELTA OUT IN
i1cn~r L~Ytr IIMg. II in IWO CON ELQW ELQW OLJTJIN ff~p % FROM TEMR: :EEa.

• crna3 cm~3 rnin cm HIIH2 &crn(~ec afl cm~’3 RATiO GRAD MEANk C CORR.:
:1P:~; 20.9 0 10.3
-t12 204 0 92 0112940 447E04 09 05 120 18 5 22 0956
II? 199 0 82 0115069 455E04 05 05 100 16 3 22 0959
122 194 1 72 0130053 514E04 05 05 100 14 9 22 0956

~-,ià~ iô.d- . . I - 6.4 0.117783 4.66E-04 04 0.4 1.00. 1.3 I - :t~22~-;. 0.956

HYDRAULIC dONDUCTIVITY (k) =L~RAGE 4.ZE-04 crnlsec

1.OE-03 TO 1.OE-04
1.OE-D4TO IDE-OS
ICE-OS TO 1.OE-06
1.OE-06TO 1.CE-07
I.OE-O7TO 1.OE-10

2
5
10
20
30

% <25 AT
> 1.OE-8

OR
% <50 AT
<l.OE-8

Internet~ 1~rrarOfl

MAXIMUM
HYDRAULIC

GRADIENT

NUMBER OF PORE V9LUJMES PASSED =

0.75<
RATIO
<1.25

001 58

0 0 0 0 0

TIME, minutes

—I

MWGI 3-1 5_24347



Silt Or
Clay

I

BORING SAMPLE DEPTF( ASTM UNIFIED NAT. ATTERBERG LlMrrS
NO, NO. feet DESCRIPTION SYMBOL WC~% IL Pt RI

cs-GT-~ 5 to ID Sand, fine to coarse gralned, trace gravel and silt, brown, dark brown, bla SP

PROJEOT KPRG LaboratoryTesting

Gloss CS-ST-lAs

JOB NO. 56055075 DATE 8/25/2005 .lrerracqn..

MWG’13-15_24348

(IS STANflARO$IFVF npFNlNns IN INCHPS A STANDAROSIFVF NIIMRFMS

3 11/213/4 a,a, 4 10 203040 100 700

U
z
Li.

li-I
C)

Lii
0~

100

90

80

70

60

50

40

30

20

10

0
100

T::::\

._____~_ ~ ~_._ — ~.__ ——

.--—— .-l,~--— .--——-— ...———— -

--- —— .—-~•s-’_ .-- ---- — ..-- ——

:::z
• :z::z ::::zN. ~
fl----— -.---—

:z::z ::::~~ ::::zz

1~

I

GRAVEL

I Coarse I Fine

0.1

PARTICLE DIAMETER, hIm

________________ Sand
Coarse L M!~!um I Fine

0.01

GRAIN SIZE DISTRIBUTION CURVE

0.001



.i.ierra.cun
GRAIN SIZE DISTRIBUTION CURVE

Project Name: KPRG Laboratory Tekting Boring Number CS-GT-2 Date: 8129/2005
Terracon Project#: 58055075 Sample No.: 10-12’ (top) Sample type.:

Sample Description: San1, fine to coarse ~rained, with gravel, gray (crushed limestone)

U.S. STANDARD SIEVE SIZES

V 3W Ia 3W $4 HIG no 40 •I°O nOD

100 :::z=2~~ : :::t=z I :---~—— I - ___ ___

z 80- —.--———— ____ ,-————— .-.— ____ ____ ____

o •---—--— __ ~-s-:-——— ___ __ ___ ___

w ___ ____ ___ ____ ____
N __ ~___ -- —— __ ___ ___

~3 60 ::::z ___ H:::z ___ ___ ___ ___

Ui __ -;----- —

50 ---—— __ ------~ ___ __ ___ ___

z :::zz ___ :::z:z= ___

~ 40 - —— ___ ---——— ___ -.---—-—--

___ :::z=
30 ~EEEE— ___ ::;::tz ___

LU -::zzz ___ :::z ____
0 :...._— __ .--——— ___ -.--•-~---—

~ 20 -----— ___ ---——-— ___US :::r ___ ::zzz ___ —_ ::_....._

10 ~EEEEE ___ ___ ~HEE EE ___ ___ ____

0 HEE~E ___ ___ ___ ___

100 - lO~ 1 0.1 0.01 0.001

PARTICLE SIZE IN MILLIMETERS _______

MWGI 3-1 5_24349



L l_.. ~ L t I I j j

GRAIN SIZE DISTRIBUTION CURVE . . .

Project Name; KPRG Laboratory tesung Boring Nt4mber CS-GT-2 Qate: 8129/2005
Terracon Project#; 58055075 SampleNo.: bottom Sam~Ie type.:

Sample Description: Lebn c!ay, trace sand, gray -

U.S. 5TANDAaD SIEVE SIZES

- V ~I4 l,r Sr #4 *10 120 140 *100 1200 -

100 ::z..i.... ::::c~~:~j~ ::::~zzz ____ ~::zzz~ - ____

go :zz~— ___ ___

~ 80 ::zz . ::::z ____ ::::zz ____ ::~z ____ ::::z= ____

= 70 HEEE~EE ___ HEEEE ___ HEEEEEE ___- ___ ___

‘Ii ___ ::::t~— ___ ~::—z ___ .: ___ ___
N :z=__ ____ ..zz ____ ____ ____ ____

~ 60 — ___ ...-——— ___ ... — ___ — ___ ___

___ ___ ___ ___ :-::szz ___

~ 50 :zz ____ :zz ____ ____ ____ :~=zz ____

O ::zz ___ ::::zzzz .. ::::zz ___ ::::z ::::z~szz
U’ ___ :zr ___ :zz= ___ :zzzz ___ :zz=-.~ 40 - ___ ... ___ ..~———

0. ___ ___ ___ ___

30 ::zzz= ::::-zz ____

Ui --——— ...-———o ____ ____

20 ___ :::zz= ___ ::::zz ___ :::zz ___ ::::zzzz

10 --——— ___ ...-——— ___ ___

o ::::zz= ___ ;;::zz :::zz ___ ::::z I ___

100 - . 1 0.1 0.01 0.001

PARTICLE SIZE-IN MILLIMETERS

MWGI 3-1 5_24350



iierracón I S

GRAIN SIZE DISTRIBUTION CURVE
Project Name: KPRG Laboratory resting Boring Number CS-GT4 Date: 8/2512005
Terracon Project #: 58055075 ________________ Sample No.: _____________________ Sample type.:

Sample DescriptTon:______ Lean Clay, Trace Sand and Gravel, Gray

U.S. STANDARD SIEVE SIZES

3W hr 3~5~ ‘4 110 #20 #40 #100 #200

100 :::zzr”~t ::rtz:= I ___ - ___ ___

90 :::zz ____ ____ ____ ____ ____

a SO :::zz :::rzzzL~_.

o .--——-— ___ ___ ___ ___

x ___ .--——— ___ ___ ___ ___70 ----——— ____ ____ ____ ____ ____

iii ::rzz ___ ::z ___ ___ ___ ___
N __ __ __ __ __

~ 60 ___ ___

w .---—— ___ ..---—— ___ ___ __ ___

I— ____ ::::z ____ ____ ___ ____

EEE~~ ___ ~EE~E ___ EEEEE ___ HHEEEE N EEEE ___

40 ::::z ____ ____ ____ ____ ____

:::~z
a ___ ___ ___ ::r— ___ ___

~ 30 ___ ___ ___ ::;:z= ___ ___

U ___ ___ ___ ___ ___

20 ____ :::zz ____ ::::zz ____ ____ ____

0~ ____ :::zz ____ :::zzzz ____ ____ ____

___ ___ :F:::1z ___ :: zz ___ ___

a :zz
100 1~ 1 0.1 0.01 0.001

PARTICLE SIZE IN MILLIMSTERS

MWGI 3-1 5_24351



L_.~_~ ~--—- ..U;- ~,t...

GRAIN SIZE DISTRIBUTION CURVE
Project Name: KPRG Laboratory~Testing Boring Number CS-GT-5 Date: 812512005
Terracon Project #: 58055075 Sample No.: . . Sample type.:

Sample Descriptioo:________ thilty clay, with sand, brown and gray

U.S. STANDARD SIEVE SIZES

1214’ I~2’ 3Th’ . $4 #10 #40 %l0O #200

100 1:

100 10 1 0.1 0.01 0.001

PARTICLE SIZE IN MILLIMETERS

MWGI 3-1 5_24352



• L

...I.fl~I.J.cfl~LJIi
• GRAIN SIZE DISTRIBUTION CURVE

Project Name: KPRG Labarotory Testing Boring Number CS-GT-5 Date: 8/29/2005
Terracon Project#: 58055075 ________________ Sample No.: _____________________ Sample type.:

Sample Desoription: Sandy Lean Clay, with gravel, brown and dark brown

U.S. STANDARD SIEVE SIZES

l~ W4~ 1~V WV #4 110 no *40 *100 *200

100--.--———-t——]___ .-—÷..—.—— I ~~-—F—— , ___ ___

go ....... :q____ ____ ____ ____ ____

__ __- __ __ __

z •ao~~---——— ___ I ___ ..-———___ ___ — ___ ___ ___

o ::::: ___ :zzz ___ :::zs ___ ___ ___

z ~ :::z ___ ___ ____ ____ ___
0) ---———I—. -————--.. ____ -- —— ___

Ui ____ .———— ____ .--———— ____ ____ ____
N

Iii -.------— ___ .-——— --.-——— ___ .--- — ___ ___

x -----——- - ..--—-‘— ___ — ___ __
I- ::: ___ :rzz ___ :zz ___ :zz~s ___ ___50 ______ - _______ _______ ______
S —— __ __ __ —— __
z :::::z ___ :::z ___ ___ - ___ ___

0. ..————— --—•——— --———— ____ -——-——

so :::::z=.~—— :;:zzzz ___ :::zz__ ::zzzz_...
o ~:zzz ____ :z ___ ::z ____

20 HEE:z= • ___ ___ ___

~ 1: ___ ___ ___ ___ ___

100 10 1 0.1 0.01 • 0.001

PARTICLE SIZE IN MILLIMETERS

MWGI 3-1 5_24353



•1

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTI1I. ASTM UNIFIED NAT. ATrERBERS LIMITS
NO. NO. feeti DESCRIPTION. SYMBOL WC,% LL PL Fl

WCGT-1 5 to io-~op Claysy Gravelly Sand SC

PROJECT KPRG Laboratory Testing

Sieve WCGT-lids

JOB NO. 56055075 DATE 101112005 irerracon..

MWGI3-15_24354

‘IS STANDARA SIFVF 0PFNINC~S IN INCHFS K STANOARI) SIPVF NIIMR~RS

3 1112 si~ at 4 10 20 30 40 100 ~00

100 — ______ ______ ______ ______
90

SO

70

~ 50
Ui
z
U-
I
a _____ _____ _____ _____ _____
Ui
0~ 40
Ui
0-

30

20

10

0
100 iol I 0.1 9.01 0.001

PARTICLE DIAMETER, mm

:zzz
::z:z :~::ç:z
.“---_ ..~-\\_._

~Iu N I

I Coarse I
I_ - GRAVEL I sand

Finél I Coarse I Medium - I Fine
•SjIt or

Clay



• i. L I Is i. L... J .......J ....._J ....,..J

rerracon

MWGI 3-1 5_24355



IS S1ANOARF) SIFVF OPPNIN(5 IN INCNFS * STANDARfl SI~VF NIIMRFRS

L,... L...,. L~..., 1.. ... t.......s till. I 1. i t .1. L .J t...J L. .1 ..—..I .....J ~. .3 ...._..,—J ._.._J’ .._..._.J

GRAIN SIZE DISTRIBUTION CURVE

Slit or
Clay

BORING SAMPLE DEPT~. ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL WC, % IL FL Fl

WCGT.3 3 to a’ (fop) Clayey Gravelly Fine To Coarse Sand SC

PROJECT <PRO LaboratoryTesuflo

Sie~ WCGT-3ids

JOB NO. 58055075 DATE 101412005 ,lrsrraccn..

MWGI3-15_24356

::z: ::zEE
“:——s ::zz
.-__—\:::zzz \. .::::z
:::::z
----—__::zz
~-——— .--——..—- .-.-c_~~—

—

3 11/2 314 4 10 20 30 40 100 900

100 - ______

SO

80

70

of SD
Ui _____ _____ _____
z
U ____ _____ _____ _____
~.- 50
z _____ ____ _____
Ui

40
Ui _____ _____ _____ _____
0.

30

20

10• - - - — — — ____ . - - — — —~ - - - - — — —

0
100 10 - 1 0.1 0.01 0001

PARTICLE DIAMETER, mm

GRAVEL

I Coarse I Fine

Sand
rtoarse I Medium I Fine



STANDARD SIFVP cwpNLqr,s W~ INSHES IL STANDARD 511VF NIIMflPRS

— I I I •~I I..., C.. I L I I .2 ,,.I I ~ J J ...j ....~J ......J

GRAIN SIZE DISTRIBUTION CURVE

BORING - SAMPLE DEPTI~I, ASTM UNIFIED NAT. ATrERBERG LIMITS
ND. NO. feet I DESCRIPTION SYMBOL WO, % LL PL P1

5 to 10-Bottom of
WCGT-4 Sample Sandy Fine To Coarse Gravel With Clay GC

PROJECT KPRG LaboratoryTesling

Steve WCGT.4jds

JOB NO. 56055075 DATE 0/24(2005 lrerracDn..

‘IS

3 1112 i 314 s/a 4 10 20 30 40 100 700

\
~v

\
~N

-N

Ix
UI
z
Is
‘-z
Ui

LU
0.

100

90

80

70

60

50

40

30

20

ID

0
lao

..————-—— — ...

. ... ——.———————----——- — --. — ---

... — — ---- ——-—— ——.-.—---—--

~ ... ———— •6~*——— — — ..- ———— — -..

..--——— — .. ~_._ — .“

~_ HE_ HE_ HE_
-- ~.---—~

~II
10

I - Coarse
GRAVEL

Flne~

PARTICLE DIAMETER, mm

1 0.1 0.01 0.001

Sand Silt or
Coarse Medium I Floe Clay

MWGI 3-1 5_24357



C’S STANnART) SIFUF OPFNINC,S IN INCHFS ~ STANflARfl AFUP NIIMRFRR

I. .. . L~... I.. .~ I... J I. • C J LI t JL..~ t .1 ~_....J L I ..........J ~..__J ....._J

GRAIN SIZE DISTRIBUTION CURVE

SlItor
Clay

BORING SAMPLE DEPrH~ ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL WO, % LL PL P1

. etoS.Botldmof
WCGT-5 Sampld Sandy day wIth ~raveI CL -

PROJECT <PRO LaboratoryTesfino

- Sieve WCC5T-S.4s

JOB NO. 58055076 DATE 912912005 lrei+acon..

MWGI 3-1 5_24358

HEEE~EEE EHEEE

EZE ~ZEE ~

11/2 1314 10 203040 100 ~00

100

90

80

70

o:~ 60
us _____
z
[1 _____ _____

~~ 50
z _____ _____ _____ _____ _____
us
C.) _____ _____ _____ _____
o~ 40
Cii _____ _____
0.

30

20

10

0
100 10 1 0.1 0.01 0.001

PARTICLE DIAMETER! mm

GRAVa.
Coarse I Fine I Coarse I Medium

Sand
I - Fine



Slays WSGT-IA,

PARTICLE DIAMETER, mm

DESCRiPTION

irerracon

MWGI 3-1 5_24359



L ...._J —

I GRAIN SIZE DISTRIBUTION CURVE

Project Name: . KPRG Laboratorj Testing Boring Number WS~GT-2 Date: .8126/2005
Terracon Project #: 58055075 Sample No.: _____________________ Sample type.:

Sample Description: ~IItysand,tracegravetdarkbrcwn

U.S. STANDARD SIEVE SIZES

1~ 2’4~ 1fl *4 JIG *20 #40 *100 *200

100 ::::zz.cc_.~_1 :~r’z~= ___ - :::~zzz: ___ ___ :::::z
::::=~ ____ ____ ____

~ 80 ::::z ___ ::::= :::~z ___ ___ ____

a -~---—— __ .---—— __ .--

70 - __ ___ ___ ___ ___

ill ----——
N ___ ___ ___ ___

t~ 60 ---—— ___ —— ___ ... ___

UI -----—— .---———

40 ___ EEE~ ___ ___ ___ ___

30 ::::zz:zz ___ ::::z= ___ ___ ___

LLI ___ ___ ___

C) ____ ____ ____ ____

~ 20- :::_-— ____ ____ ____
In —..———— ____
a- :;::zt . :::: ____ :::zz ____ ::::zz~

H EEEE ___ EE ___ H ~~EEE ___ H ___ ___

0 “——-—— .-------——

100 - 10 1 0.1 0.01 . 0.001

PARTICLE SIZE IN MILLIMETERS ________

MWGI3-1 5_24360



IOU

6... • 1— • I •• I L I, I L. I • I ¶ ~ h I • J L • I •_J c I t 7 • •_J •_•..J

Sieve WSGT44s

lferracDn..

90

80

70

~ 60
w
z
U
~— 50z
Ui
Q
‘t 40
Ui
0-

30

20

IC

U
100

GRAVEL
I Coarse I Fine Coarse I Medium

PARTICLE DIAMETER, mm

Sand
I Pine

Sift or
Clay

PROJECT KPRG LaboratoryTesllng

JOB NO. 58055075 DATE 9122)2005

MWGI 3-1 5_24361



.1

I Coarse [ Flne I Coarse Medium ~j Fine
Silt or
Clay

BORING SAMPLE DEPTH, - ASTM UNIFIED NAT. ATrERBERO LIMWS
NO. NO. feel DESCRIPTION SYMBOL WO, V. IL Pp.. P1

5 to 10-Bottom of
WSGT.4 Sample Fine to Medium Sand With Gravel ~p 9:~ NP NP - NP

PROJECT XPRG Leboralory Testing

Sle,~e WSGT4.xls

JOB NO. 5B055075 DATE 9/22120D5 irsrracon.

MWGI3-15_24362

LI S STANDARD S(PVP OpFNINC’,S IN eJCHPS A STANDARD SFVF NIIMRFRS

3 11/21 3/4 3~A ~ 10 203040 100 2nD

Liiz
U.

zw
0

iii
0-

100

90

80

70

SO

50

40

30

20

10

0

‘

.---——

.----— ~

::z:E zzz

HE_ ‘HE-_ H~_ HE_

~ ~_~j_ ~-~L
100

G~VEL I

10 1 0.1 0.01 0.901
PARTICLE DIAMETER, mm

Sand

GRAIN SIZE DISTRIBUTION CURVE



... I

PROJECT XPRG LabOratoryTestinc,

GRAIN SIZE DISTRIBUTION CURVE

Silt at’
- Clay

Sieve WSGT-5,xb

JOB NO. 58055075 DATE OflS/2005

~1rerracon

Its
3 11/2 1 3/4

“T

STANDAJ~F) SFVF flPFNlML~S IN ~W.HFS ~ STANflARfl SIFUF NI’MRFRS
4 10 20 30 40

~;

100 ~an

\
‘1~

\

Ui
2
LL
I
2
Ui
0
a:
U,
0.

\

.1—

\

100

90

SO

70

60

SO

40

30

20

10

100

r

\-
\

•T I I ~Ti

,,~,_ ,,~.

:zzr
“ .ll_
L.~__ .1.ll__

II

10

GR4VEL

I —

I Coarse I Fine I Coarse I MedTikn

PARTICLE DIAMETER1 mm

I Sand

1 - . 0.1 0.01 0.001

Fine ‘I

BORING SPi4PLE DEPTH, ASTM . UNIFIED NAt ATrERBERO LIMITS
NO. NO. feet DESCRIPTION SYMBOL WC, % IL FL P1

WSGT-5 22 to 27 Sand. trace gravel, black SP 9.5 NP NP NF

MWGI 3-1 5_24363



----i--. I ~--.-j I -~ I.

- -

GRAIN SIZE DISTRIBUTION CURVE - -

Project Name: KPRG Laboratory~Testing boring Number PS-GT-1 Date: 8129/2005
Terracon Project #: 58065075 Sample No.: _____________________ Sample type.: -

Sample Description: dlayeysand, clark brown - - -

U.S. STANDARD SIEVE SIZES -

V 8W 1~2 W8 14 080 120 140 0100 1200

100---- r —L ~ I ____

90 :::::= ___ - ___ :::z -

__ __ : __ __ ___

20 EEE~ ___ ___ ___ EEEE ___ ___

to- ::::: ___ : :::1 ___ ___ ___

0 ____ --———— ___ - --———-~ ____ ---———— ____ -

100- - 10 1 - 0.1 0.01 0.001

PARTICLE SIZE IN MILLIMETERS _________

MWGI 3-1 5_24364



j I ~..._J
‘——.—..— . — ‘... -

z
0
U)
Lu
N
(1)
UI=
I-.
C,z
Co
I))

0-
Iz
U-I
C)

UI
0.

Date: 8/2612005

MWGI 3-1 5_24365

Project Name:

I. - 1.

KPRG Laboratoiy Testing
Terracon Project # 58055074

LttcLtUt’
GRAIN SIZE DISTRIBUTION CURVE

________ Boring Number PS-GT-2
Sample No.:

Sample Description:______ Clayey sand, trace gravel, medium to coarse grained, brown

100

1’ 314’ 112’ 3*’ ‘4

U.S. STANDARD SIEVE SIZES

90

$00 $20

Sample type.:

60

*40 *000

70

$200

60

50

40

30

20

10

0
100 10 0.1

PARTICLE SIZE IN MILLIMETERS

0.01 0-aol



•—J ._ __~•,

- - GRAIN SIZE DISTRIBUTION CURVE - - -

Project Name: KPRG Laboratory Testing Boring Number PS-Gt-3 Date: 8126/2005
Terracon Project #: 58055075 Sample No.: 7-9’ Sample type.:

Sample Description:________ sdnd, trace clay, gravel and organics, dark brown - - —

U.S. STANDARD SIEVE SIZES -

- 1’ 3/4’ 1/2’ 2/8’ - t~4 810 flD #40 #100 fl00

100- :::zD..±_’___ :::rcz • ~- ___ ___

1EU~ ___ ___ ___ ___ ___

100 c.i 0.01 0.001

PARTICLE SIZE iN MILLIMETERS - -

MWGI 3-1 5_24366



—~ —

-. tic .i—.i~n.1
GRAIN SIZE DISTRIBUTION CURVE - -

Project Name: KPRG LaboratoiyTesting Boring NuriTher PS-GT-4 Date: 812912006
Terracon Project #: 58055075 Sample No.: _______________________ Sample type.:

Sam pie Description:________ dand, with clay and gravel, trace organics, fine to coarse grained, dark brown -

U.S. STANDARD SIEVE SIZES

1’ 2(4 ur ~/~• *4 *10 *20 *40 4100 *200

100 -S--—— I H--—f--—— I -~——*—— I -I--——— ____ ____

90 ___ ::EzEE ___ ___ ___ ___

~ 80- ____ ____ ____ ____

- ____ :::z• ____ ____

I ~ __ __ ~ H~flffi__ ____
100 -1 0.1 0.01 0.001

PARTICLE SIZE IN MILLIMETERS - -

MWGI 3-1 5_24367



C ._J_~ 0._. t J_._. J .. J 3

GRAIN SIZE DISTRIBUTION CURVE
Project- Name: KPRG Laboratory resting Boring Number PS-dT-5 Date: 8/26/2005
Terracori Project # 58055075 Sample No.: . Sample type.:

Sample Description:_Clayey ?~nd~ trace gravel, brown

U.S. STANDARD SIEVE SIZES

V2(4’142 21W- #4 #10 *20 *40 #100 #240 .

100 -———~--+—~. •- .-- —t— • ::::~ I ____ ____

____ ____ ____ - ____

90 --———-—- . ----.——— ----————-

____ H E?E~ ___ HE EEE ___ HE E ___ ____

z 80 ____ ..~—ç ____ ____ ____

70 ~~EEEE ___ ___ EE ___ ___ ___

____ ___ - ___ ____

~ 60 ___ .-- ___ ---- ___ .--- - — — ___ ___

Ill .--—--— ___ -----— - ___ ___

= .--—-—— .---———--

‘~ 50 ::::z~ ___ ::::z~,_ ___ ____

z .-____ --.-——— . ___ ___ ___

~ 40 EEEE-E ____ H E~E~ ___ HEEEEEE ___ ___ ____

~ 30 ___ ::z=z ___ ___z .------— -----—— -----——
In .---—— -.---—— ...---—— ----- — ___

o S--——— ___ ::::z=zz ___ ___

~ 20 :::z ____ ____ ____ -.--——— ____ ____w ---——— ...-——— ----——— ----.-—— ___ --~———
0- ---———— ~ ----——— ___ .~--___

10 --—— ____ ..--———. ____ .---———

0 --———— ____ ----——— ____ ..--——— ____ -.--——— ____ ---S——— -

100 IC 1 - 0.1 0.01 0.001

PARTICII SIZE IN MILLIMETERS . .

MWGI 3-1 5_24368



Slit or
Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTh, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet ~. DESCRIPTION SYMBOL WC, % LL PL P1

PS’GT-6. l5_20~ Fill: Sand, fine to medium coarse, trace gravel, dark brown SP

PROJECT KPRG LaboratoryTeating

Grad PSSJT-s.,ds

.JOB NO. 58055075 DATE, 8(25/2005 irei-i-acpn*.

MWGI3-15_24369

t —

:zzz__ •::~~._.

. .

.. .——————— .—I4~—-—— .———

.... .--- .--~-—__ .--

...---— .---—

~ .::::z

IS STANDARn SI~VF OPFNJflS IN INr,HFs & STANOARD SIFVF NIIMRFRS

3 11/2 I 4 10 20 30 40 100 200

100 ______ I ______ ______ ______ ______

90

80

70

of 50
[ii
z
[5-

F- 50
2 _____ _____ _____ _____ _____
uJ
0
ot 40
w
0.

30

20

10

0
100 10 1 0.1 0.01 0.001

I PARTICLE DL~METER, mm

GRAVEL i i Sand
Coarse I Final [coarse I Medium Fine



I I

:h~H

I Coarse

BORING
NO.

PROJECT KPRG LASORATORYTESTING

DEPTH,
feet

Sand ~

Fine I

GRAIN SIZE DISTRIBUTION CURVE

Sittor
Clay

C:\Docoments and SetlIngs;t&caotfeIdILocaI SetlIrIas\Tt

_______________________ JOB NO.. 55055075

aporaly Inlecnet mIes~oLK1s[ssos5o75Grada!IoreIat-PS.&W-10.,O;REPORr

DATE 101712005 irerracon

MWGI 3-1 5_24370

S
U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMUERS

2 1.5 ~ a(4 1/2 3/8 4 10 40 80 200

w
2
U
I
z
Ui
C)
w
a

100

90

SD

70

60

50

40

3D

20

ID

0
100 10

GRAVEL
I Fine j Coarse 1 . MedIumS

0.1

PARTICLE DIAMETER, mm

SAMPLE
NO.

0.01 0.001

ASTM
DESCRIPTION

PS-GT-7 10.0TO13.0 . . WELLGMOEDSANDWITFISILT.DARKGftkY SW-SM 7.0 21 18 3

UNIFIED NAT. ATFERBERG LIMrrS
SYMBOL WC,% LL . Pt . P1



$JevePS.G14

rerracon

MWGI 3-1 5_24371



L.~ LZ EZ ,[ZZ EZ [Z~ LLJ C’ LCJ CJ

Sand

Ci EZ. Ci

1.5
U.S. STANDARD SIEVE 0PEN~4GS IN INCHES & STANDARD SIEVE NUMBERS

SM 112 318 4 10 40 80 200

100

90

80

70

o? ~
w
z
U
p.50
z
U]
0
~ 40
a

30

20

10

0
100 10 1

I Coarse

GRAVEL
I Fine I Coarse I Medium

PARTICLE DIAMETER, mm

0.1

Fine

0.01

GRAIN SIZE PISTRIBUTION CURVE

0.001

Slit or
Clay

PROJECT KPRG LABORATORY TESTING

C;~DocumenIs and SeIIInSSMSICO&FeIdlI.OCSI SeIIlng,~Thmpor.ry h,Iamat FrIes~DLIC16i(5O05SO75GradaIioflPIQI.PS.GTh-15AJdSlREPORT

JOB NO. 58055075 DATE 10/7/2005 1 Ei~rracD i—i

MWGI 3-1 5_24372



JOB NO. - 58055075

C:~DocumenIs and SeIfln~taksuffeI~tocoI SnlIin9s~Temporary In~em.t Flles~DLK1SII5aD55o76Grad8OflPIOi.PS.G1~15.8.IdalREP0~

DATE 101712005 irerracon

MWGI 3-1 5_24373

LZ [JJ ~j~:

3

lOG
2 1.5

90

U.S. STANDARD SIEVE 0~ENINSS IN INCHES S STANDARD SIEVE NUMBERS
aId 112318 4 10 40

80

70

80 200

SO
w
z
U

z
Ui
C,

Ui
U,

50

40

30

20

.10

0

GRAVEL —I
I Coarse F Fine - I Coarse I Medium

Sand

BORING SAMPLE
NO. NO.

DEPTH,
feet

FIne

GRAIN SIZE DISTRIBUTION CURVE

0.001

Silt or
Clay

ASTM
DESCRIPTION

PROJECT )cPRG LABOReTORYTESTING

- PS-GT-9 MIDDLE 8’ 15.0 TO 20.0 POORLY GRADED GRAVEL WITH SILT S SAND. DAR~ YELLOWISH BROWN GP-GM 3.3

UNIFIED NAT. . ATTER8ERG LIMITS
SYMBOL WC,% IL FL f Fl



[LI

JOB NO. 58055075

C:~Docim,enI, and $eIIIn~s~Iakauffe(thLDCaI SeL(~ngsirempo(aw ~IemaI FIIas~OU(l6~{56O55O75GrsdaIionPlot.PS.0T94SC.XkIREeORT

DATE 101112005 irerracon

MWGI 3-1 5_24374

[Li L....n —j

PROJECT gPRG LABORATORY TESTING



Project Name:
Terracon Project #: 58055075

Sample Description:

F .-.

Iii I..Lc$~LJIi
GRAIN SIZE DISTRIBUTION CURVE

KPRG Laboratory Testing Boring Number 38-9-CT-I

_____________________________ Sample No.:
_______ Sand, with gravel, gray

7-12’

U.S. STANDARD SIEVE SIZES

‘~ ~f4• Ill’ 3’S’ . $4 $10 i2D SiDe
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Project Name: KPRG Laboratory Testing
Terracon Project It: 58055075

Sample Description:_______
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GRAIN SIZE DISTRIBUTION CURVE

Sand, with gtavel, gray

Boring Number
Sample No.:

. JS-9-GT-3
8-13’

U.S. STANDARD SIEVE SIZES

1~ 2M• I02~ 3~8• *4 #10 #20 *40 #100 *200

Date: 9/2612005 -.
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GRAIN SIZE DISTRIBUTION CURVE

Slit or
Clay

PROJECT KPRG Laboratory Testing

.105 NO. 58055075 DATE 8/2512005 irerracon..
Sieve JS.29-GT-2.xls

MWGI 3-1 5_24379

118 SYMOARO S1FVF OPFNINGS IN INCHFS A STANDARD SI~VF NIIMnFRS
3 11/2 ~ 318 4 10 20 30 40 100 200

100

90

80

70

60

50

40

30

20

4 n

Ui
z
Li.

z
Lii
C)
Lii
0.

0
iDa 10 1

GRAVEL
Coarse I

0.1

PARTICLE DIAMETER, mm

I Coarse I Medium

0.01

Sand _______________

0.001

BORING SAMPLE DEPTH, ASTM. UNIFIED NAT. ATTERBERG LlMrrs
NO. NO. lest - DESCRIPTION SYMBOl. WC, % LI. PL P1

JS-29-GT-2 19 to 24 Ciayey Gravel, brown . SC I
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Coarse
GRAVEL Sand

I Fine - -I coarse I Medium T~ Fine

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH. ASTM - UNIFIED NAT. ATTERBERG LIMffS
NO. NO. reel DESCRIPTION SYMBOL WC, % LL PL P1

JS.29-GT-3 19.24 Poorly graded gravel with clayand sand, gray QP.GC! - -

PROJECT KPRG Laboratory Tesling

Grad JS.29-GT4ids

JOB NO. 58055075 DATE 8/25/2005 _lrerraccn..
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PROJECT KPRG LABORATORY TESI1NG JOB NO. 58055075 DATE 10(7/2005 irerraco ii -
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JOB NO. 58055076 DATE 10)7/2005 1Fl!rracDli
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PROJECT KPRG LABORATORYTESTING

JOB NO. 58055075 DATE 101112009
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