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Table 1 
Exploratory Boring and CPT Summary 

Geotechnical Data Report 
Havana East Ash Pond 

Boring or CPT 
Designation 

Surface Elevation  
(Rounded to Nearest 0.1 ft)(1) Northing(1) Easting(1) 

Boring or Sounding Depth 
(Rounded to Nearest 0.1 ft) 

HAV-C001 470.0 1315557 2323963 40.0 
HAV-C002 476.8 1317122 2324639 40.0 
HAV-C003 466.2 1317190 2323758 40.0 
HAV-C004 465(3) 1316558(3) 2323308(3) 40.0 
HAV-C005 462.4 1316130 2322125 40.0 
HAV-C006 467.5 1315507 2321893 45.1 
HAV-C007 489.3(4) 1315619(4) 2322377(4) 85.5 
HAV-C008 488.8(4) 1315277(4) 2322411(4) 85.5 
HAV-EB-1C 495.6 1315651 2323895 61.5 
HAV-EB-1T 470.0(2) 1315557(2) 2323963(2) 40.0 
HAV-EB-2C 495.9 1317140 2324566 56.0 
HAV-EB-2T 476.8(2) 1317122(2) 2324639(2) 42.5 
HAV-EB-3C 495.7 1317143 2323860 61.5 
HAV-EB-4C 495.4 1316468 2323339 40.0 
HAV-EB-5C 490.1 1316096 2322227 62.5 
HAV-EB-5T 462.4(2) 1316130(2) 2322125(2) 40.0 
HAV-EB-6C 488.8 1315472 2322011 40.0 
HAV-EB-7C 489.3 1315619 2322377 42.5 
HAV-EB-8C 488.9 1315277 2322411 40.0 

Notes: (1) The boring elevations and locations were surveyed by others and the data were provided to AECOM by Dynegy. 
(2) Toe borings not surveyed, surveyors unable to find boring location; assumed to be the same as CPT borings at respective locations
(3) Not surveyed, surveyors unable to find boring location; northing/easting and elevation approximate.
(4) HAV-C007 and C008 not surveyed, no evidence of boring; assumed to have same elevation and northing/easting as HAV-EB-7C and 8C.
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The exploratory borings for Havana Station East Ash Pond were drilled between August 31 and 
September 4, 2015.  AECOM subcontracted with Frontz Drilling to drill a total of 11 exploratory 
borings.  Borings drilled on the crest of the embankment included HAV-EB-1C through HAV-
EB-8C, while toe borings included HAV-EB-1T, HAV-EB-2T, and HAV-EB-5T.  The locations 
of the exploratory borings are shown in Figure 1.  

All of the exploratory borings were drilled by Frontz Drilling using an all-terrain Central Mine 
Equipment (CME-750) drill rig.  The borings were advanced using hollow stem augers. Borings 
on the crest of the embankment were drilled to termination depths ranging between 
approximately 40 and 62.5 feet below ground surface (bgs), while borings at the toe of 
embankment were drilled to depths ranging between approximately 40 and 42.5 feet bgs.  All 
borings were backfilled with cement-bentonite grout upon completion. 

Relatively undisturbed samples of subsurface materials were obtained using thin-walled Shelby 
tubes that were advanced with a standard Shelby tube head in general accordance with ASTM 
D1587.  The push length of the thin-walled tubes was approximately 18 inches.  Disturbed 
samples were obtained with a split barrel sampler in general accordance with ASTM D1586 
(Standard Penetration Test – SPT).   

Recovered soil samples were initially identified and field logged by a geologist by observing the 
drilling characteristics, cuttings, and soil samples.  All soil samples were transported to the 
AECOM laboratory in Overland Park, Kansas for designation of testing.  Selected samples were 
sent to the Alpha-Omega laboratory located in Kansas City, Kansas.  The field boring logs were 
revised based on review of the laboratory test results.   

The final boring logs presented in this appendix were generated using gINT geotechnical 
software by Bentley Systems.  The gINT software tools utilize a geotechnical database and 
graphics package to present various geotechnical outputs (i.e., boring logs, test summaries, etc.).  
The gINT logs herein show the soil classification in accordance with Unified Soil Classification 
System (USCS), sampler type, sample depths, recovery, resistance, and drilling method, as well 
as laboratory testing data such as moisture content, dry unit weight, Atterberg limits, and 
unconfined compression.  The descriptions used to describe the consistency on the final logs are 
based on the strengths obtained by field testing. 
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Medium dense, brown, poorly graded SAND
(SP), fine grained with trace medium
grained and trace fines

End of Boring at 56 ft
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Add drilling mud to
augers
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Loose, brown, poorly graded SAND with silt
(SP-SM), fine grained with few medium
grained, dry

Loose, brown, clayey SAND (SC), fine
grained with few medium grained, moist

Loose, brown, poorly graded SAND (SP),
fine grained with few medium grained and
trace fines, dry

becoming with little medium grained sand

becoming with some medium grained sand,
moist
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Cement bentonite grout

Checked
By

Boring
Location

Date(s)
Drilled

Sampling
Method(s) Auto Hammer, 140 pound

Frontz

Groundwater
Level(s)

ATV-CME 750

Drilling
Method

Drill Bit
Size/Type

JAA and BDL

Finger Bit

Drilling
Contractor

Logged
By

Hammer
Data

Surface
Elevation

Drill Rig
Type

Hollow Stem Auger

Rick Horner

42.5 ft

476.808 ft NAVD88

Borehole
Depth

09/01/2015 12:00 AM to 09/01/2015 12:00 AM

Split SpoonBorehole
Backfill

N 1317122.482  E 2324639.284 (ft NAD83) Not observed prior to introduction of drilling fluid
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becoming wet

becoming poorly graded sand with gravel,
trace fines

End of Boring at 42.5 ft

6

7

8

N
at

ur
al

 M
oi

st
ur

e
C

on
te

nt
 (

%
)

N
um

b
er MATERIAL  DESCRIPTION REMARKS

Depth
(feet)

T
or

va
ne

S
u 

(k
sf

)

Li
qu

id
 L

im
it

P
la

st
ic

ity
 I

nd
ex

Sa
m

pl
in

g 
R

es
is

t.
O

R
C

or
e 

R
Q

D
 (%

)

R
ec

ov
er

y 
(%

)

SAMPLES

P
oc

ke
t P

en
.

S
u 

(k
sf

)

Elevation
(feet)

G
ra

ph
ic

 S
ym

bo
l

P
er

ce
nt

 P
as

si
ng

N
o.

 2
00

 S
ie

ve
 (

%
)

E
le

va
tio

n 
(f

ee
t)

D
ep

th
 (

fe
e

t)

T
X

U
U

 (
ks

f)

T
yp

e

R
ep

or
t:

 G
E

O
_S

O
IL

_H
A

V
; F

ile
 G

:\G
IN

T
F

IL
E

S
\P

R
O

JE
C

T
S

\6
04

39
30

4 
H

A
V

A
N

A
 D

Y
N

E
G

Y
_2

01
5.

G
P

J;
 1

/1
2/

20
1

6 
5:

5
4:

31
 P

M

Project Number:     60439304

445

440

435

430

425

420

415

30

35

40

45

50

55

60

65

Project Location:   Havana Power Plant, Havana, IL
Log of Boring HAV-EB-2T

Sheet 2 of 2

Project: Dynegy

 4.8

 2.3

18



100

100

67

100

100

0.0

14.0

495.7

481.7
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Dense, dark brown, silty SAND (SM), fine
grained with few medium grained, dry

Dense, brown, poorly graded SAND with silt
(SP-SM), fine grained with little medium
grained, dry

interbedded dark brown fine grained with
brown medium grained

becoming reddish brown with few medium
grained sand
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Cement bentonite grout

Checked
By

Boring
Location

Date(s)
Drilled

Sampling
Method(s) Auto Hammer, 140 pound

Frontz

Groundwater
Level(s)

ATV-CME 750

Drilling
Method

Drill Bit
Size/Type

JAA and BDL

Finger Bit

Drilling
Contractor

Logged
By

Hammer
Data

Surface
Elevation

Drill Rig
Type

Hollow Stem Auger

Rick Horner

61.5 ft

495.687 ft NAVD88

Borehole
Depth

09/02/2015 12:00 AM to 09/02/2015 12:00 AM

Split Spoon/Shelby TubeBorehole
Backfill

N 1317142.772  E 2323859.689 (ft NAD83) Not observed prior to introduction of drilling fluid
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Add drilling mud to
augers

32.3

44.0

52.3

61.5

463.4

451.7

443.4

434.2
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Loose, brown, poorly graded SAND (SP),
fine grained with some medium grained and
trace fines, moist

increasing grain size

Medium dense, brown, silty SAND (SM),
some fine grained, some medium grained,
trace coarse grained, trace fine gravel, wet

Medium dense, brown, poorly graded SAND
with silt (SP-SM), fine grained with some
medium grained, trace coarse grained, and
trace fines, wet

becoming loose

End of Boring at 61.5 ft
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495.4
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473.4

468.4
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20
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Brown, poorly graded SAND with silt
(SP-SM), fine grained with little medium
grained, dry

Dense, brown, silty SAND (SM), fine
grained with few medium grained, dry

Brown, poorly graded SAND with silt
(SP-SM), fine grained with few medium
grained, dry

Medium dense, brown, mottled dark brown,
silty SAND (SM), fine grained with few
medium grained, dry

Gray, mottled light reddish brown, poorly
graded SAND with silt (SP-SM), fine
grained with little medium grained, dry

Very dense, brown, silty SAND (SM), fine
grained with little medium grained, dry
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Cement bentonite grout

Checked
By

Boring
Location

Date(s)
Drilled

Sampling
Method(s) Auto Hammer, 140 pound

Frontz

Groundwater
Level(s)

ATV-CME 750

Drilling
Method

Drill Bit
Size/Type

JAA and BDL

Finger Bit

Drilling
Contractor

Logged
By

Hammer
Data

Surface
Elevation

Drill Rig
Type

Hollow Stem Auger

Rick Horner

40.0 ft

495.379 ft NAVD88

Borehole
Depth

09/01/2015 12:00 AM to 09/01/2015 12:00 AM

Split Spoon/Shelby TubeBorehole
Backfill

N 1316468.402  E 2323338.783 (ft NAD83) Not observed prior to introduction of drilling fluid
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33

100

37.0

40.0

458.4

455.4

2
3
5

becoming dark brown with few medium
grained sand

Loose, light brown, poorly graded SAND
with silt (SP-SM), fine to medium grained,
moist, stratified as placed in lifts

End of Boring at 40 ft
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Very dense, reddish brown, poorly graded
SAND with silt (SP-SM), fine grained with
few medium grained

becoming moist with little medium grained
sand and trace coarse grained sand

becoming with some medium grained sand

becoming with little medium grained sand
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Cement bentonite grout

Checked
By

Boring
Location

Date(s)
Drilled

Sampling
Method(s) Auto Hammer, 140 pound

Frontz

Groundwater
Level(s)

ATV-CME 750

Drilling
Method

Drill Bit
Size/Type

JAA and BDL

Finger Bit

Drilling
Contractor

Logged
By

Hammer
Data

Surface
Elevation

Drill Rig
Type

Hollow Stem Auger

Rick Horner

62.5 ft

490.085 ft NAVD88

Borehole
Depth

09/04/2015 12:00 AM to 09/04/2015 12:00 AM

Split Spoon/Shelby TubeBorehole
Backfill

N 1316095.545  E 2322227.332 (ft NAD83) 46 ft ATD
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100
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78

Add drilling mud to
augers

33.0

62.5

457.1

427.6

3
4
4

4
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1
3
3

2
2
3

2
6
7

4
6
7

becoming loose, dry

Loose to medium dense, brown, poorly
graded SAND (SP), fine grained with little
medium grained and trace fines, moist

becoming wet

increasing grain size

becoming medium grained sand with some
fine grained sand, trace coarse grained
sand, few fine gravel, trace coarse gravel,
and trace fines

End of Boring at 62.5 ft
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Loose, brown, poorly graded SAND (SP),
fine grained with some medium grained,
trace coarse grained, few fine gravel, and
trace fines, wet
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becoming moist with trace medium grained
sand
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4

4

N
at

ur
al

 M
oi

st
ur

e
C

on
te

nt
 (

%
)

N
um

b
er MATERIAL  DESCRIPTION REMARKS

Depth
(feet)

T
or

va
ne

S
u 

(k
sf

)

Li
qu

id
 L

im
it

P
la

st
ic

ity
 I

nd
ex

Sa
m

pl
in

g 
R

es
is

t.
O

R
C

or
e 

R
Q

D
 (%

)

R
ec

ov
er

y 
(%

)

SAMPLES

P
oc

ke
t P

en
.

S
u 

(k
sf

)

Elevation
(feet)

G
ra

ph
ic

 S
ym

bo
l

P
er

ce
nt

 P
as

si
ng

N
o.

 2
00

 S
ie

ve
 (

%
)

E
le

va
tio

n 
(f

ee
t)

D
ep

th
 (

fe
e

t)

T
X

U
U

 (
ks

f)

T
yp

e

R
ep

or
t:

 G
E

O
_S

O
IL

_H
A

V
; F

ile
 G

:\G
IN

T
F

IL
E

S
\P

R
O

JE
C

T
S

\6
04

39
30

4 
H

A
V

A
N

A
 D

Y
N

E
G

Y
_2

01
5.

G
P

J;
 1

/1
2/

20
1

6 
5:

5
5:

08
 P

M

Project Number:     60439304

455

450

445

440

435

430

425

30

35

40

45

50

55

60

65

Project Location:   Havana Power Plant, Havana, IL
Log of Boring HAV-EB-6C

Sheet 2 of 2

Project: Dynegy

 3.4

 4.1

28



100

89

100

100

100

0.0

Lost sample in
tube, drove split
spoon in place

14.0

489.3

475.3

3
3
3

4
5
5

5
13
21

Brown, mottled dark brown and gray, silty
SAND (SM), fine grained with trace medium
grained, dry

becoming loose

Loose, brown, poorly graded SAND with silt
(SP-SM), fine grained with trace medium
grained

becoming moist

becoming dense, wet
lense of stiff, dry, dark brown, low plastic
silty clay

1

1

2

2

3

N
at

ur
al

 M
oi

st
ur

e
C

on
te

nt
 (

%
)

N
um

b
er MATERIAL  DESCRIPTION REMARKS

Depth
(feet)

T
or

va
ne

S
u 

(k
sf

)

Li
qu

id
 L

im
it

P
la

st
ic

ity
 I

nd
ex

Sa
m

pl
in

g 
R

es
is

t.
O

R
C

or
e 

R
Q

D
 (%

)

R
ec

ov
er

y 
(%

)

SAMPLES

P
oc

ke
t P

en
.

S
u 

(k
sf

)

Elevation
(feet)

G
ra

ph
ic

 S
ym

bo
l

P
er

ce
nt

 P
as

si
ng

N
o.

 2
00

 S
ie

ve
 (

%
)

E
le

va
tio

n 
(f

ee
t)

D
ep

th
 (

fe
e

t)

T
X

U
U

 (
ks

f)

T
yp

e

Cement bentonite grout

Checked
By

Boring
Location

Date(s)
Drilled

Sampling
Method(s) Auto Hammer, 140 pound

Frontz

Groundwater
Level(s)

ATV-CME 750

Drilling
Method

Drill Bit
Size/Type

JAA and BDL

Finger Bit

Drilling
Contractor

Logged
By

Hammer
Data

Surface
Elevation

Drill Rig
Type

Hollow Stem Auger

Rick Horner

42.5 ft

489.253 ft NAVD88

Borehole
Depth

09/03/2015 12:00 AM to 09/03/2015 12:00 AM

Split Spoon/Shelby TubeBorehole
Backfill

N 1315618.981  E 2322377.352 (ft NAD83) 26 ft ATD

R
ep

or
t:

 G
E

O
_S

O
IL

_H
A

V
; F

ile
 G

:\G
IN

T
F

IL
E

S
\P

R
O

JE
C

T
S

\6
04

39
30

4 
H

A
V

A
N

A
 D

Y
N

E
G

Y
_2

01
5.

G
P

J;
 1

/1
2/

20
1

6 
5:

5
5:

15
 P

M

Project Number:     60439304

485

480

475

470

465

460

0

5

10

15

20

25

30

Project Location:   Havana Power Plant, Havana, IL
Log of Boring HAV-EB-7C

Sheet 1 of 2

Project: Dynegy

 8.0

 4.6

 7.9

 8.2

 21.8

 17.8

 11.7

 10.6

29



83

89

83

Add drilling mud to
augers

42.5446.8

4
6
7

6
7
9

6
8
11

becoming medium dense, with few medium
grained sand

becoming with little medium grained sand,
trace coarse grained sand, and trace fine
gravel

End of Boring at 42.5 ft
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Medium dense, brown, poorly graded SAND
(SP), fine grained with few medium grained
and trace fines

becoming wet, with some medium and fine
grained sand, few coarse grained sand,
trace fine gravel, and trace fines

End of Boring at 40 ft
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The seismic cone penetration tests for Havana Station East Ash Pond were completed on August 
27, 2015.  AECOM subcontracted ConeTec Inc. to perform a total of eight seismic cone 
penetration tests designated as HAV-C001 through HAV-C008.  These tests were advanced at 
the toe of the embankment adjacent to crest borings, with the exception of HAV-C007 and HAV-
C008, which were advanced from the crest of the embankment.  The locations of the exploratory 
borings and CPT soundings are shown in Figure 1.  
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3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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Aug. 27, 2015

CPT Track Rig
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Dynegy Energy CCR
Havana Power Plant, Havana, Illinois
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Cone Penetration Test HAV-C001
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3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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CPT Track Rig

Project Number: 60439304

Dynegy Energy CCR
Havana Power Plant, Havana, Illinois
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Phi'(1):     ' = 17.6+11.0 Log[qt/(   'vo)
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Cone Penetration Test HAV-C002
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3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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Dynegy Energy CCR
Havana Power Plant, Havana, Illinois

Page 1 of 1
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Phi'(1):     ' = 17.6+11.0 Log[qt/(   'vo)
0.5]
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Cone Penetration Test HAV-C003
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3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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CPT Track Rig

Project Number: 60439304

Dynegy Energy CCR
Havana Power Plant, Havana, Illinois

Page 1 of 1
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Estimated Water Depth:

Rig/Operator:

Phi'(1):     ' = 17.6+11.0 Log[qt/(   'vo)
0.5]
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Cone Penetration Test HAV-C004

38



3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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CPT Track Rig
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Dynegy Energy CCR
Havana Power Plant, Havana, Illinois
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Cone Penetration Test HAV-C005
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3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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CPT Track Rig

Project Number: 60439304

Dynegy Energy CCR
Havana Power Plant, Havana, Illinois

Page 1 of 1
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Phi'(1):     ' = 17.6+11.0 Log[qt/(   'vo)
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Cone Penetration Test HAV-C006
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3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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CPT Track Rig

Project Number: 60439304

Dynegy Energy CCR
Havana Power Plant, Havana, Illinois

Page 1 of 2
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Estimated Water Depth:

Rig/Operator:

Phi'(1):     ' = 17.6+11.0 Log[qt/(   'vo)
0.5]

Phi'(2):     ' = arctan[0.1+0.38 Log[qt/(   'vo)]
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Cone Penetration Test HAV-C007
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3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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CPT Track Rig
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Dynegy Energy CCR
Havana Power Plant, Havana, Illinois
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3 - Clays-Clay to Silty Clay

2 - Organic Soils, Peats

1 - Sensitive, Fine Grained Soils

6 - Silty Sands & Sandy Silts

5 - Sand Mixtures-Silty Sand to Sandy Silt

4 - Silt Mixtures-Clay Silt to Silty Clay

9 - Very Stiff Fine Grained Soils

8 - Very Stiff Clay to Clayey Sand

7 - Gravelly Sand to Sand
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3 - Clays-Clay to Silty Clay
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Soil samples obtained during the geotechnical investigation were transported to the AECOM 
laboratory in Overland Park, Kansas for designation of testing.  Selected samples were sent to 
the Alpha-Omega laboratory located in Kansas City, Kansas.  Laboratory tests provide data for 
classification of soils and evaluation of their engineering properties.  Test performed on the 
samples included those described below. 

Basic Properties and Soil Classification Tests: 
Index testing including water content, grain size analyses, and liquid and plastic (Atterberg) 
limits was performed on selected samples. The following test methods were used: 

• ASTM D2487 – Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System);

• ASTM D2488 – Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure);

• ASTM D422 – Standard Test Method for Particle Size Analysis for Soils;

• ASTM D1140 – Standard Test Methods for Amount of Material in Soils Finer than No. 200
(75-μm) Sieve;

• ASTM D2216 – Standard Test Methods for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass;

• ASTM D4318 – Standard Test Method for Liquid Limit, Plastic Limit and Plasticity Index of
Soils;
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