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October 2016

Dynegy Midwest Generation, LLC
10901 Baldwin Road
Baldwin, IL 62217

RE:  History of Construction
USEPA Final CCR Rule, 40 CFR § 257.73(c)
Baldwin Energy Complex
Baldwin, Illinois

On behalf of Dynegy Midwest Generation, LLC, AECOM has prepared the following history of
construction for the Old East Fly Ash Pond, East Fly Ash Pond, West Fly Ash Pond, and Bottom Ash
Pond at the Baldwin Energy Complex in accordance with 40 CFR § 257.73(c).

BACKGROUND

40 CFR § 257.73(c)(1) requires the owner or operator of an existing coal combustion residual (CCR)
surface impoundment that either (1) has a height of five feet or more and a storage volume of 20
acre-feet or more, or (2) has a height of 20 feet or more to compile a history of construction by
October 17, 2016 that contains, to the extent feasible, the information specified in 40 CFR §
257.73(c)(1)(i)–(xii).

The history of construction presented herein was compiled based on existing documentation, to the
extent that it is reasonably and readily available (see 80 Fed. Reg. 21302, 21380 [April 17, 2015]) and
AECOM site experience.  AECOM’s document review included construction drawings, geotechnical
investigations, observation reports, instrument monitoring reports, construction specifications,
operation and maintenance information, etc. for the Old East Fly Ash Pond, East Fly Ash Pond, West
Fly Ash Pond, and Bottom Ash Pond at the Baldwin Energy Complex.
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HISTORY OF CONSTRUCTION

§ 257.73(c)(1)(i): The name and address of the person(s) owning or operating the CCR unit; the
name associated with the CCR unit; and the identification number of the CCR unit if one has
been assigned by the state.

Owner: Dynegy Midwest Generation, LLC

Address: 1500 Eastport Plaza Drive
Collinsville, IL 62234

CCR Units: Old East Fly Ash Pond
East Fly Ash Pond
West Fly Ash Pond
Bottom Ash Pond

The above named CCR units do not have a state assigned identification number.

§ 257.73(c)(1)(ii): The location of the CCR unit identified on the most recent USGS 71/2 or 15
minute topographic quadrangle map or a topographic map of equivalent scale if a USGS map
is not available.

The locations of the Old East Fly Ash Pond, East Fly Ash Pond, West Fly Ash Pond, and
Bottom Ash Pond have been identified on an USGS 7-1/2 minute topographic quadrangle
map in Appendix A.

§ 257.73(c)(1)(iii): A statement of the purpose for which the CCR unit is being used.

The following captures the purpose of each CCR unit:

· The Old East Fly Ash Pond (inactive) was used to store and dispose of fly ash.
· The East Fly Ash Pond (inactive) was used to store and dispose of fly ash.
· The West Fly Ash Pond is being used to store and dispose of dry-stacked fly ash and

to clarify CCR contact stormwater prior to discharge in accordance with the station’s
NPDES permit.

· The Bottom Ash Pond is being used to store and dispose of sluiced bottom ash, with
bottom ash mined for beneficial use, to temporarily store spray dry absorption (SDA)
waste, and to clarify plant process water, including other non-CCR station process
wastewaters, prior to discharge in accordance with the station’s NPDES permit.

Notice of intent to close the Old East Fly Ash Pond and East Fly Ash Pond was provided in
November, 2015.  Notice of intent to close the West Fly Ash Pond was provided in October,
2016.1

1 This history of construction report was prepared on a facility-wide basis for CCR surface impoundments at the
Baldwin Energy Complex.  The inclusion of the Old East Fly Ash Pond, East Fly Ash Pond, and West Fly Ash
Pond in this history of construction report does not concede and should not be construed to concede that the Old
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§ 257.73(c)(1)(iv): The name and size in acres of the watershed where the CCR unit is located.

The Old East Fly Ash Pond, East Fly Ash Pond, West Fly Ash Pond, and Bottom Ash Pond
are located at the northern edge of the Baldwin Lake-Kaskaskia River Watershed with a 12-
digit Hydrologic Unit Code (HUC) of 071402040908 and a drainage area of 17,034 acres.
The Baldwin Lake-Kaskaskia River Watershed is located within the Kaskaskia River
Watershed (HUC: 0714020409) (USGS, 2016).

§ 257.73(c)(1)(v): A description of the physical and engineering properties of the foundation
and abutment materials on which the CCR unit is constructed.

Physical properties of the foundation materials for the Old East Fly Ash Pond, East Fly Ash
Pond, West Fly Ash Pond, and Bottom Ash Pond are described from top to bottom in this
paragraph.  The area encompassing the ash ponds is immediately to the east of the alluvial
plain of the Kaskaskia River. The uppermost material is a 5 to 10-foot-thick layer of loess
described as low to medium plastic silty clay.  The loess is underlain by a 5 to 20-foot thick
zone of glacio-lacustrine and glacial till soils. The upper portion of the zone is typically glacio-
lacustrine, a stiff to very stiff, low to medium plastic clay with occasional sand and silt zones.
This grades downward to glacial till which is a very stiff to hard, medium plastic clay with
varying amounts of sand and gravel. Within the glacial till random pockets of sand and gravel
were encountered.  The glacial till is underlain by a layer of either moderate to highly
weathered limestone or a very stiff to hard, high plastic residual clay (decomposed shale).
Bedrock exists below the till or residual clay and consists primarily of weathered clay shale
with interbedded limestone.

An alluvium layer of low-strength silt/clay mixture with trace sand and organics (creek
deposit) was found at the southern end of the West Fly Ash Pond, which lies on a former
creek channel.  A layer of sand was found under the northern embankment of the West Fly
Ash Pond and East Fly Ash Pond and in the northern portion of the Bottom Ash Pond.  An
available summary of the engineering properties of the foundation materials is presented in
Table 1 below. The engineering properties are based on previous geotechnical explorations
and laboratory testing.

Table 1. Summary of Foundation and Abutment Material Engineering Properties

Material
Unit

Weight
(pcf)

Effective (drained) Shear
Strength Parameters

Total (undrained) Shear
Strength Parameters

c’ (psf) Ф’ (°) c (psf) Ф (°)
Alluvium 115 100 28 1,500 0
Loess 120 100 28 1,500 0

Glacio-lacustrine/Till 120 1,000 20 2,000 0
Residual Clay 120 100 28 2,000 0

Shale 125 1,000 28 4000 0

East Fly Ash Pond, East Fly Ash Pond, and West Fly Ash Pond are subject to the Design Criteria or all Operating
Criteria in the CCR Rule.
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The abutment materials for the Bottom Ash Pond consist of recompacted loess.  Physical
properties of the loess are described as low to medium plastic silty clay.  The Old East Fly
Ash Pond, East Fly Ash Pond, and West Fly Ash Pond are enclosed impoundments with
dikes and do not have abutments.  An available summary of the engineering properties of the
abutment materials is presented in Table 1 above.

§ 257.73(c)(1)(vi): A statement of the type, size, range, and physical and engineering
properties of the materials used in constructing each zone or stage of the CCR unit; the
method of site preparation and construction of each zone of the CCR unit; and the
approximate dates of construction of each successive stage of construction of the CCR unit.

The physical properties of the materials used for initial embankment construction and
embankment raise construction (where applicable) of the Old East Fly Ash Pond, East Fly
Ash Pond, West Fly Ash Pond, and Bottom Ash Pond generally consist of low to medium
plastic clay and silty clay with zones of high plastic clay (typically recompacted loess).  An
available summary of the engineering properties of the construction materials is presented in
Table 2 below.  The engineering properties are based on previous geotechnical explorations
and laboratory testing.

Table 2. Summary of Construction Material Engineering Properties

Material
Description

Unit
Weight

(pcf)

Effective (drained) Shear
Strength Parameters

Total (undrained) Shear
Strength Parameters

c’ (psf) Ф’ (°) c (psf) Ф (°)
1969 Dike

Construction 115 100 28 1,500 0

1989 Dike
Construction 115 100 28 2,000 0

Site preparation and construction of the Old East Fly Ash Pond, East Fly Ash Pond, West Fly
Ash Pond, and Bottom Ash Pond were completed in accordance with the applicable
construction specification (see §257.73(c)(1)(xi) below for corresponding construction
specifications).

The approximate dates of construction of each successive stage of construction of the Old
East Fly Ash Pond, East Fly Ash Pond, West Fly Ash Pond, and Bottom Ash Pond are
provided in Table 3 below.
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Table 3. Approximate dates of construction of each successive stage of construction.
Date Event

1969 Construction of Old East Fly Ash Pond, East Fly Ash Pond, and West Fly Ash
Pond external perimeter embankment

1979 Construction of East Fly Ash Pond and West Fly Ash Pond northern embankment

1989 Inboard perimeter raise of the entire East Fly Ash Pond and West Fly Ash Pond

1995 Construction of interior dike between the East Fly Ash Pond and West Fly Ash
Pond

1999 Raise of interior dike between the East Fly Ash Pond and West Fly Ash Pond;
replacement of outlet pipe from the West Fly Ash Pond to the Secondary Pond

2012 Modification of Bottom Ash Pond embankment (original construction date
unknown)

§ 257.73(c)(1)(vii): At a scale that details engineering structures and appurtenances relevant to
the design, construction, operation, and maintenance of the CCR unit, detailed dimensional
drawings of the CCR unit, including a plan view and cross sections of the length and width of
the CCR unit, showing all zones, foundation improvements, drainage provisions, spillways,
diversion ditches, outlets, instrument locations, and slope protection, in addition to the
normal operating pool surface elevation and the maximum pool surface elevation following
peak discharge from the inflow design flood, the expected maximum depth of CCR within the
CCR surface impoundment, and any identifiable natural or manmade features that could
adversely affect operation of the CCR unit due to malfunction or mis-operation.

Drawings that contain items pertaining to the requested information for the Old East Fly Ash
Pond, East Fly Ash Pond, West Fly Ash Pond, and Bottom Ash Pond are listed in Table 4
below. Items marked as "Not Available" are items not found during a review of the reasonably
and readily available record documentation.
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Table 4. List of drawings containing items pertaining to the information requested in §
257.73(c)(1)(vii).

Old East Fly
Ash Pond

East Fly Ash
Pond

West Fly Ash
Pond

Bottom Ash
Pond

Dimensional plan
view (all zones) E-BAL1-B39 E-BAL1-B38,

E-BAL1-C119
E-BAL1-B38,
E-BAL1-C119 BAL1-C1033

Dimensional
cross sections E-BAL1-B39

E-BAL1-B38,
CE-BAL1-

B1488

E-BAL1-B38, CE-
BAL1-B1488 BAL1-C1035

Foundation
Improvements E-BAL1-B39 E-BAL1-B38 E-BAL1-B38  BAL1-C1035

Drainage
Provisions  Not Applicable  Not Applicable E-BAL1-M1077-1 BAL1-C1033

Spillways and
Outlets Not Applicable E-BAL1-C120,

E-BAL1-C122 E-BAL1-C127
 BAL1-C1033,
BAL1-C1035,
BAL1-C1038

Diversion Ditches E-BAL1-B39 E-BAL1-B38 E-BAL1-B38  BAL1-C1033,
BAL1-C1037

Instrument
Locations Figure 2 Figure 2 Figure 2 Figure 2

Slope Protection E-BAL1-B39 E-BAL1-B38 E-BAL1-B38  BAL1-C1034,
BAL1-C1036

Normal Operating
Pool Elevation Not Available Not Available Not Available  BAL1-C1035

Maximum Pool
Elevation Not Available Not Available Not Available  BAL1-C1035

Approximate
Maximum Depth
of CCR in 2016

23 feet 44 feet 21 feet 43 feet

All drawings referenced in Table 4 above can be found in Appendix B and Appendix C.

Based on the review of the drawings listed above, no natural or manmade features that could
adversely affect operation of these CCR units due to malfunction or mis-operation were
identified.

§ 257.73(c)(1)(viii): A description of the type, purpose, and location of existing
instrumentation.

Existing instrumentation consists of slope inclinometers and vibrating-wire piezometers
installed within the southern embankment of the West Fly Ash Pond near the location of the
1995 slope movement (see § 257.73(c)(1)(xii) below).  Additional vibrating-wire piezometers
were later installed in 2015 throughout the Old East Fly Ash Pond, East Fly Ash Pond, and
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Bottom Ash Pond.  The purpose of the slope inclinometers is to measure subsurface
movements and deformations.  The purpose of the piezometers is to measure the pore water
pressures within the embankment.  There are two (2) existing slope inclinometers and
eighteen (18) existing piezometers within the Old East Fly Ash Pond, East Fly Ash Pond,
West Fly Ash Pond, and Bottom Ash Pond.  A location map of the existing instrumentation is
presented in Appendix C.

§ 257.73(c)(1)(ix): Area-capacity curves for the CCR unit.

The area-capacity curves for the Old East Fly Ash Pond, East Fly Ash Pond, West Fly Ash
Pond, and Bottom Ash Pond are presented in Figures 1 to 3 below. “Area-capacity curves”,
as defined by 40 CFR § 257.53, “means graphic curves which readily show the reservoir
water surface area, in acres, at different elevations from the bottom of the reservoir to the
maximum water surface, and the capacity or volume, in acre-feet, of the water contained in
the reservoir at various elevations.”

Figure 1. Area-capacity curve for the Old East Fly Ash Pond and East Fly Ash Pond
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Figure 2. Area-capacity curve for West Fly Ash Pond

Figure 3. Area-capacity curve for Bottom Ash Pond

The area-capacity curves shown were taken from the pond modeling analysis. Actual pond
capacity is limited to the approximate berm elevation listed in Table 3 below. Any information
above berm elevation should be disregarded.

§ 257.73(c)(1)(x): A description of each spillway and diversion design features and capacities
and calculations used in their determination.

Stormwater flow from the Old East Fly Ash Pond and East Fly Ash Pond is controlled by a
series of five (5) 12-inch diameter (dia.) ductile iron pipe (DIP) risers and is diverted into the
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West Fly Ash Pond.  The separator dike in between the East Fly Ash Pond and the West Fly
Ash Pond also contains an overflow emergency spillway armored with rip rap with an
approximate invert at El. 453 feet.  Unless otherwise mentioned, all elevations listed in the
report are in the NAVD88 datum.

The West Fly Ash Pond contains a 36-inch dia. DIP culvert that discharges into the
Secondary Pond.  However, the inlet elevation of 432.5 feet is above the normal pool
elevation of 424.3 feet; therefore, the pipe acts as an overflow spillway during heavy rain
events.  During normal operations, water from the West Fly Ash Pond is pumped through a
10-inch dia. high-density polyethylene (HDPE) pipe into the Bottom Ash Pond.

The Bottom Ash Pond contains a drop inlet spillway that discharges to the Secondary Pond
via a 30-inch dia. HDPE pipe.  The Bottom Ash Pond also contains a pumping station that
discharges into the Cooling Pond via two 18-inch dia. HDPE pipes during heavy rain events.
The pumping station consists of four pumps, two of which turn on at El. 417.4 feet and two
which turn on at El. 417.6 feet. The pumps turn off again when the water level in the
impoundment drops to El. 417.2 feet.  In 2016 the discharge capacity of the Bottom Ash Pond
was evaluated using HydroCAD 10 software modeling a 1,000-year, 24-hour rainfall event.
The model results indicates that the Bottom Ash Pond emergency spillway will activate during
the 1,000-year, 24-hour storm event.  The results of the HydroCAD 10 analysis are presented
below in Table 5.

Table 5. Results of HydroCAD 10 analysis

Bottom Ash
Pond

Approximate Minimum
Berm Elevation1 (ft) 419.0

Approximate
Emergency Spillway
Elevation1 (ft)

417.7

Starting Pool
Elevation1 (ft) 415.8

Peak Elevation1 (ft) 418.7

Time to Peak (hr) 16.8

Surface Area (ac) 13.7

Storage2 (ac-ft) 32.7

Note:  1. Elevations are based on NAVD88 datum
2. Storage given is from Starting Pool Elevation to Peak Elevation.
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§ 257.73(c)(1)(xi): The construction specifications and provisions for surveillance,
maintenance, and repair of the CCR unit.

The construction specification for the Old East Fly Ash Pond, East Fly Ash Pond, and West
Fly Ash Pond are located in the document titled Specification T-2226 (presented in Appendix
D).  As indicated on the construction drawings, the construction specification for the Bottom
Ash Pond is located in the document titled Specification H-3026, but that document is not
reasonably and readily available.

The provisions for surveillance, maintenance, and repair of the East Fly Ash Pond, East Fly
Ash Pond, West Fly Ash Pond, and Bottom Ash Pond are available in Baldwin Ash Pond;
IDNR Dam Safety Operating and Maintenance Plan (2013) (presented in Appendix E).

The operations and maintenance plans for the Old East Fly Ash Pond, East Fly Ash Pond,
West Fly Ash Pond, and Bottom Ash Pond are currently being revised by Dynegy Midwest
Generation, LLC.  This section will be updated when the new operations and maintenance
plans are available.

§ 257.73(c)(1)(xii): Any record or knowledge of structural instability of the CCR unit.

In February 1995, a slide occurred on the southern embankment of the West Fly Ash Pond.
The slide was first observed as a 10-inch wide scarp which progressively grew larger.  After
discovering the slide, an investigation was performed by Woodward-Clyde Consultants, Inc.
and the pond elevation was lowered.  As a further preventive measure, approximately 600
linear feet of the southern embankment crest was removed to reduce the driving forces acting
within the slide area.  A separator dike was constructed in between the East Fly Ash Pond
and West Fly Ash Pond to allow for normal operations of the East Fly Ash Pond  and a
lowered normal pool level in the West Fly Ash Pond.  Following the remedial actions, slope
inclinometer readings showed that subsurface movement was insignificant and it was
concluded that the remedial actions were successful.  The slope movement did not result in
any known release of CCR material.  The Final Report of Geotechnical Investigation by
Woodward-Clyde Consultants, Inc. (1995) is presented in Appendix F.

A separate surficial slope movement occurred in 2011 on the northwest embankment of the
West Fly Ash Pond. The soil movement was investigated by URS and was believed to be
caused by recent heavy rains. The entire slide mass was removed and replacement material
was compacted and graded to match the adjacent embankment slopes.  Information about
this event can be found in the 2011 letter by URS presented in Appendix G.  A similar
movement of surficial soil occurred in 2015 further east from the 2011 location and was
repaired in the same fashion.  Photos from the 2015 surficial movement are provided in
Appendix H.

There is no record or knowledge of structural instability of the Old East Fly Ash Pond, East
Fly Ash Pond, and Bottom Ash Pond at the Baldwin Energy Complex.
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LIMITATIONS

The signature of AECOM's authorized representative on this document represents that to the best of
AECOM’s knowledge, information and belief in the exercise of its professional judgment, it is
AECOM’s professional opinion that the aforementioned information is accurate as of the date of such
signature.  Any recommendation, opinion or decisions by AECOM are made on the basis of AECOM's
experience, qualifications and professional judgment and are not to be construed as warranties or
guaranties. In addition, opinions relating to environmental, geologic, and geotechnical conditions or
other estimates are based on available data and that actual conditions may vary from those
encountered at the times and locations where data are obtained, despite the use of due care.

Sincerely,

Claudia Prado Victor Modeer, P.E., D.GE
Project Manager Senior Project Manager
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Appendix B: Baldwin Energy Complex Drawings
1. “Ash Pond Dike Sheet 2”, Drawing No. E-BAL1-B38, Revision A, 18 November, 1969, Sargent

& Lundy Engineers.

2. “Ash Pond Dike Sheet 3”, Drawing No. E-BAL1-B39, Revision A, 18 November, 1969, Sargent
& Lundy Engineers.

3. “Primary Ash Pond Site Plan, Vertical Extension of Intermediate Embankment”, Drawing No. E-
BAL1-C119, Revision 3, 27 January, 2000, Illinois Power Company.

4. “Plan and Profile, Vertical Extension of Intermediate Embankment”, Drawing No. E-BAL1-C120,
Revision 1, 27 January, 2000, Illinois Power Company.

5. “Miscellaneous Details of Intermediate Embankment, Vertical Extension of Intermediate
Embankment”, Drawing No. E-BAL1-C122, Revision 3, 27 January, 2000, Illinois Power
Company.

6. “Bottom Ash Pond Dike Improvements, Grading and Drainage Plan”, Drawing No. C1033,
Revision 0, 28 November, 2012, Sargent & Lundy, LLC.

7. “Bottom Ash Pond Dike Improvements, Surfacing Plan”, Drawing No. C1034, Revision 0, 28
November, 2012, Sargent & Lundy, LLC.

8. “Bottom Ash Pond Dike Improvements, Grading Sections”, Drawing No. C1035, Revision 0, 28
November, 2012, Sargent & Lundy, LLC.

9. “Bottom Ash Pond Dike Improvements, Grading and Surfacing Details”, Drawing No. C1036,
Revision 0, 28, November, 2012, Sargent & Lundy, LLC.

10. “Bottom Ash Pond Dike Improvements, Storm and Erosion Control Details Sheet 1”, Drawing
No. C1037, Revision 0, 28 November, 2012, Sargent & Lundy, LLC.

11. “Bottom Ash Pond Dike Improvements, Storm and Erosion Control Details Sheet 2”, Drawing
No. C1038, Revision 0, 28 November, 2012, Sargent & Lundy, LLC.

12. “Final Outlet Pipe Replacement, Primary Ash Pond”, Drawing No. E-BAL1-C127, Revision 2, 27
January, 2000, Illinois Power Company.

13. “Partial Plot Plan, Pond Ash Piping”, Drawing No. E-BAL1-M1077-1, Revision 0, 28 June, 2000,
Illinois Power Company.
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RESULTS IN THE LONGEST DITCH. DITCH INVERT 

EXISTING UPSTREAM DITCH LOACTION, WHICHEVER 

EXTENT OF THE EMERGENCY SPILLWAY OR THE 

PROPOSED DITCH SHALL BEGIN AT THE NORTH 10

WATER SURFACE ELEVATION 417.6 FT.

CONDITIONS SHALL BE MAINTAINED AT MAXIMUM 

THE WATER ELEVATION DURING NORMAL OPERATING 9

PLACED WITHIN THE LIMITS OF THE DITCH.

FIELD SUCH THAT THE ENTIRE SPILLWAY IS 

EMERGENCY SPILLWAY SHALL BE LOCATED IN THE 8

PIPE.

OWNER. MAINTAIN A 2% MINIMUM SLOPE IN OUTLET 

PIPE TERMINATION POINT TO BE DETERMINED BY 7

CULVERT BEDDING AND BACKFILL REQUIREMENTS.

HARD OBJECTS. REFER TO DETAIL C-1037-03 FOR 
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THE DOWNSTREAM PIPE DISCHARGE POINT. THE 

DAY LIGHT POINT TO THE END OF THE PIPE  AT 

LONGITUDINAL DIRECTION FROM THE PIPE/DIKE 

LATERALLY AND SLOPED UNIFORMLY IN THE 

GROUND SURFACE UNDER THE PIPE SHALL BE LEVEL 

EXISTING 36 INCH DIAMETER CMP PIPE. THE 

SAME LOCATION AND INVERT ELEVATIONS OF 

INSTALL 30 INCH DIAMETER HDPE OUTLET PIPE IN 6

FLOW LINE OF THE EXISTING DITCH.

INVERT ELEVATION SHALL MATCH THE EXISTING 

APPROXIMATELY 1000' AWAY. THE PROPOSED DITCH 

0.5% MINIMUM TO THE DOWNSTREAM POND 

INDICATED ON PLAN AND DETAILS AND SLOPED AT 

SHALL HAVE A CONSISTENT WIDTH AND DEPTH AS 

BASE OF THE TOE OF FILL SLOPE. THE DITCH 

PROPOSED DITCH SHALL BE INSTALLED AT THE 5

3). 

ON FIELD OBSERVATIONS (REFER TO NOTES 2 AND 

EXISTING DITCH LOCATION IS ESTIMATED BASED 4

REVIEWED BY THE OWNER PRIOR TO INSTALLATION.

CONTOUR ELEVATIONS. ALL ADJUSTMENTS MUST BE 

REQUIRED DURING CONSTRUCTION BASED ON ACTUAL 

TO NOTE 2). FIELD ADJUSTMENTS MAY BE 

ELEVATIONS ARE BASED ON A FIELD SURVEY (REFER 

BASED ON THE CONTOURS PROVIDED. THE 

ESTIMATED. THE DIKE LAYOUT ON THIS DRAWING IS 
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THE GROUND ON THE REFERENCED AIR SURVEY, THE 

TOPOGRAPHIC SURVEY, DUE TO FOLIAGE OBSCURING 
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DIFFERENCE BETWEEN THE PROPOSED PUMP 

ELEVATION OF 423.0FT AND A 5.31FT ELEVATION 
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(REFERENCED HEREIN) IS 415.5FT AND 412.6FT 

WATER ELEVATION PER THE AERIAL SURVEY 
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DRAWING SHALL GOVERN.

SPECIFICATION H-3026, THE NOTES ON THIS 

DRAWING CONFLICT WITH THE NOTES IN 

SPECIFICATION H-3026. WHERE NOTES ON THIS 

FURNISHED AND INSTALLED IN ACCORDANCE WITH 

ALL WORK SHOWN ON THIS DRAWING SHALL BE 1

(NOTE 10)

10' MIN 

DITCH (NOTE 10)

BEGIN EXISTING 

(NOTE 10)

SPILLWAY 

OF EMERGENCY 

NORTH EXTENT 

 

   

 

                                                    
ALS

D.J.D. 10-04-2012

11-28-2012 FOR RECORD, P.S.# 49427 C.FLAMINI T. PITSCH

0

STA.6+00.00

STA.5
+00

.00

STA.4
+00

.00

S
T

A
.
3
+
0
0
.
0
0

S
T

A
.
2
+
0
0
.
0
0

STA.7+00.00

S
T

A
.
1
+
0
0
.
0
0

S
T

A
.
0

+
0
0
.
0
0

400

4
0
0

402.5

GROUND OBSCURED

4
0
5

GROUND OBSCURED

410

4
1
0

414.4

4
1
5

415

415

4
1
5

415

415.5

415.6

416.4

GROUND OBSCURED

416.6

416.8

417.5

417.7

418.6

419.5

GROUND OBSCURED

GROUND OBSCURED

4
2
0

420

420

4
2
0

421.7

422.3

423.5

424.5





HORIZONTAL SCALE
GRAPHIC SCALE

VERTICAL SCALE
GRAPHIC SCALE

10 0 10 20

10 0 10 20

25'

18'

1

3

C1038-02

RIPRAP DETAIL

BENCH

2'

EL.420.5

DIKE/ROAD SURFACE

PROPOSED TOP OF

2

1

EL.414.8

WATER SURFACE

EXIST. NORMAL

(NOTE 9, DWG. C1033)

SURFACE EL.417.6

PROPOSED NORMAL WATER

GRADE UNKNOWN

POND BOTTOM

25'

1

3

EL.414.8

WATER SURFACE

EXIST. NORMAL

GRADE UNKNOWN

POND BOTTOM

(BY OTHERS)

OF OVERFLOW PIPE EL.419.0

WATER SURFACE AND TOP

PROPOSED NORMAL HIGH
FERTILIZE AND MULCH

TOPSOIL, SEED,

1
3

PIPE SLOPE OF 0.5%

MAINTAIN A MIN.

DISTANCE (FT)

DISTANCE (FT)

EL.422.0, DETAIL C1036-03

DIKE/ROAD SURFACE

PROPOSED TOP OF

GRADE

MATCH EXIST.

PIPE DETAIL C1038-02

BY OWNER. SECURE

GRADE AS DIRECTED

EXTEND PIPE ON

(
N

O
T

E
 

1
)

(
N

O
T

E
 

1
)

COLLARS (TYP)

ANTI-SEEP

BY OWNER

DETERMINED

LOCATION TO BE

DETAIL C1037-01

STILLING BASIN

APPROVED EQUAL BY OWNER

FLEXSTAKE 650 SERIES OR

(BOTH SIDES)

MARKER AT 20' INTERVALS

APPROVED EQUAL BY OWNER

FLEXSTAKE 650 SERIES OR

(BOTH SIDES)

MARKER AT 20' INTERVALS

GRADING AND DRAINAGE PLAN

BOTTOM ASH POND DIKE IMPROVEMENTS C1033

GEOTEXTILE

12" CA-1 ON

(DET.C1038-03)

PIPE RESTRAINT

DITCH.

MATCH THE INVERT ELEVATION OF THE EXISTING 

THE PROPOSED DITCH INVERT ELEVATION SHALL 6

EL.423.0

DATUM WHERE TOP OF NEW PUMP STRUCTURE IS AT 

5  ELEVATIONS ON SECTIONS BASED ON CONTRACTOR'S 

ESTIMATED (SEE NOTE 3 ON DWG. C1033). 

ELEVATION AND LOCATION OF EXISTING DITCH IS 4

(REFER TO DETAIL C1036-01).

SUBGRADE IS EXPOSED PRIOR TO PLACING FILL 

DITCH AND MAINTENANCE BENCH. UNTIL CLAY 

OF DIKE AND TO DOWNSTREAM EXTENT OF OVERFLOW 

201.2b FROM WATER SURFACE TO DOWNSTREAM TOE 

IN SPECIFICATION SECTION 312201 PARAGRAPH 

ROOTS, AND SOIL NOT MEETING FILL REQUIREMENTS 

SURFACING, DELETERIOUS MATERIAL, VEGETATION, 

REMOVE AND DISPOSE OF EXISTING GRANULAR 3
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LINE POSTS:

PROVIDED TO SUPPORT THE GEOTEXTILE

OR EQUIVALENT TOP EDGE REINFORCEMENT 

EQUIVALENT REINFORCED CORD IN THE HEM 

EDGE WITH A ‰" SISAL ROPE OR 

DOUBLE HEM FABRIC ALONG THE TOP 

FRONT ELEVATION

GROUNDLINE

POST WITH A MINIMUM 6" OVERLAP

SHALL BE SPLICED TOGETHER ONLY AT A SUPPORT 

POSTS AT TOP AND MIDDLE OF FABRIC. FABRIC 

STAPLE TO WOODEN POSTS OR TIE TO METAL

OR UV STABILIZED POLYPROPYLENE GEOTEXTILE.

WOVEN OR NONWOVEN POLYESTER

POSTS SHALL BE SET PLUMB.

QUALITY OAK WITH DRIVE ENDS POINTED. 

OR LARGER WOODEN POSTS OF SOUND

LINEAR FOOT OR 1•"x1•" 

MIN. WEIGHT 1.30 LB. PER

"L"  OR "C" LINE POSTS PER ASTM A702, 

PAINTED OR GALVANIZED STUDDED "U", "T", 

6"
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CROSS-SECTION

SIDE OF POSTS
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INSTALL FABRIC 

SURFACE RUNOFF

DIRECTION OF 

NOTES:

LOAD.

OVERTURNING OF THE FENCE DUE TO SEDIMENT 

THE POSTS SHALL BE SECURED TO PREVENT 

WHERE 18" DEPTH IS IMPOSSIBLE TO ACHIEVE 3.

THE FENCING IS NO LONGER NEEDED.

DISPOSAL OF FENCING WHEN, AS DETERMINED BY THE OWNER, 

CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVAL AND 2.

 

DETERIORATION.

NOT FUNCTIONING DUE TO CLOGGING, DAMAGE OR 

RESPONSIBLE FOR REMOVING AND REPLACING SILT FENCING 

DAILY DURING PROLONGED RAINFALL. CONTRACTOR IS 

SHALL INSPECT FENCES AFTER EACH RAINFALL AND AT LEAST 

RESPONSIBLE FOR MAINTAINING THE FENCE. THE CONTRACTOR 

AFTER INSTALLATION, THE CONTRACTOR SHALL BE 1.

N.T.S.

DETAIL C1037-05
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GRANULAR BEDDING MATERIALB.
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ASTM C-33 - FINE CONCRETE AGGREGATE (WELL 

ACCEPTABLE GRADATIONS ARE:

AND OTHER OBJECTIONABLE MATTER.

FREE FROM EXCESS OF SOFT AND UNSOUND PARTICLES 

OR CRUSHED GRAVEL WITH A MAXIMUM STONE OF ƒ"  , 
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Appendix C: Baldwin Energy Complex Piezometer and Inclinometer Locations
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Appendix D: Specification T-2226
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Appendix E: Baldwin Ash Pond; IDNR Dam Safety Operating and Maintenance Plan
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DYNEGY MIDWEST GENERATION, LLC

BALDWIN ENERGY COMPLEX

Baldwin, Illinois

Randolph County

BALDWIN ASH POND

IDNR DAM SAFETY

OPERATING AND MAINTENANCE PLAN

IDNR Dam Identification No. N/A
IDNR Permit No. N/A
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1.0   OPERATING PLAN

1.1 Emergency Telephone Numbers

The function of the Baldwin ash pond is for ash disposal for the station.
This station is staffed with a full operation crew 24 hours/day, 365 days
per year.  The first notice of any type emergency to the dam or any portion
of the embankments shall be made to the Shift Supervisor on duty (618-
785-2294).  It shall be the responsibility of the Shift Supervisor on duty to
notify:

· Bob Kipp; Managing Director (618-785-3212; Bob.Kipp@dynegy.com);

· Tom Buelter; BEC Production Director, (618-785-3259;
Tom.Buelter@dynegy.com);

· Don Crone, Manager Environment & Chemistry (618-785-3244;
Donald.Crone@dynegy.com); and

· Nathan Rietz, Manager - Fueling (618-785-2611;
Nathan.Reitz@dynegy.com).

One of the above designated personnel shall notify the following state
government officials of an emergency condition as well as the following
county personnel:

· Illinois Department of Natural Resources; Office of Water Resources;
Division of Water Resources Management, Dam Safety Section, Dam
Safety Engineers (217-782-3863)

· Illinois Emergency Management Agency, 24-hour service (217-782-
7860)

· Randolph County Local Emergency Services & Disaster Agency
(ESDA); (618-826-5000, ext. 227; 618-853-2656)

· St. Clair County Local Emergency Services & Disaster Agency
(ESDA); (618-277-3012)

The following Dynegy Midwest Generation, LLC and Dynegy Operating
Company personnel should then be notified:

· Dan Thompson, Vice President – DMG LLC (618-343-7822;
Daniel.P.Thompson@dynegy.com)
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· Jeff Biethman, Director Project Engineering (618-343-7742;
Jeff.Biethman@dynegy.com)

· Rick Diericx; Senior Director – DOC Environmental Compliance (618-
343-7761, 217-519-4034; Rick.Diericx@dynegy.com)

1.2 Responsible Party

The Managing Director and his staff shall be responsible for the
operations and maintenance of the Baldwin ash pond.  They shall be
assisted in areas of inspection, maintenance, and operation, as required,
through a contract with an appropriate qualified engineering firm.

1.3 General Description

The ash pond system consists of multiple structures, adjacent to each
other.  The bottom ash disposal is located on the northeast part of the
system.  The inactive fly ash pond is located at the southeast end of the
system.  The active fly ash pond contains a splitter dike and is located to
the west.  The eastern portion of the active fly ash pond, referred to as the
the active primary fly ash pond, is essentially full.  The western part of the
active fly ash pond is currently in use and is referred to as the active
secondary fly ash pond.

The original embankment was constructed in 1969.  An inboard
embankment raise of the secondary fly ash pond was constructed in 1989.
The dikes were constructed mainly using clay from a nearby borrow
source.  Bottom ash was used to support the 1989 embankment raise on
the sluiced fly ash, within the pond interior.

The ground surface varies, with embankment heights ranging from 20 to
60 feet.  The elevation of the embankment crests appear to be El. 456
feet, except along the south embankment where the 1995 slide occurred.

Along this section of the 1995 slide, the embankment crest has been
lowered to approximately El. 434 feet. A blanket drain was installed at the
downstream toe, during the repair phase of the 1995 slide.  Also, as a
result of the 1995 slide, the water level was lowered to El. 430; and, soil
was excavated from the top of the slide.  One functional inclinometer and
five piezometers, installed in 1995 in the slide area, are periodically
monitored.

Water from the ash ponds is directed to a series of settling ponds, at the
southwest corner of the site.  Drop inlets and pipes also are used to
convey water from the eastern part of the active secondary pond to the
western side.
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Spillways are not installed.  However, one seepage berm is located at the
final pond.

A pumping station is installed between the bottom ash pond and the
secondary pond and is used to pump the bottom slag and bottom ash
pond to the cooling pond, when the bottom slag and bottom ash pond
reach a certain elevation.

1.4 Ash Pond Monitoring

Weekly Surveillance and Inspection

Inspections shall be made of the dams and outfall structure by BEC
personnel.

Quarterly Inspection

Inspections shall be made quarterly by BEC personnel to determine the
general condition of the dam and embankments.  During these
inspections, embankment erosion, tree growth, and embankment seepage
shall be monitored.  Seepage shall be observed for change in quantity and
coloration.

Annual Inspection and Surveillance

The annual inspection of the dam and embankments shall be made in the
fall of each year by a licensed professional engineer, experienced in
performing such inspections.  This inspection shall be followed by a verbal
and written list of recommendations.  Based on the findings and
recommendations of the inspection, corrective action shall be taken by the
BEC staff, as required, to assure safe and continued operation of the
cooling pond.

Procedures and the methods of correction shall be performed in
accordance with the recommendations of the professional engineer and
as outlined in the maintenance portion of this report.  Copies of this
engineer’s report, along with a listing of the corrective action taken, shall
be forwarded to the Environmental Compliance Group office in Collinsville,
Illinois.  Because the berm is unpermitted, the reports will not be submitted
to the Illinois Department of Natural Resources, Office of Water
Resources, Division of Water Resources Management in Springfield, IL.
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2.0 EMERGENCY ACTION PLAN

A separate Emergency Action Plan (EAP) is currently being prepared. The
separate EAP shall be used for emergency response at this facility.

3.0 MAINTENANCE

3.1 General

Regular inspections and repairs as required of the dam, outfall structure,
and embankments.  These inspections, along with the review and
recommendations made by the licensed professional engineer, shall be
the basis for all maintenance activities.

3.2 Vegetation

In order to protect and retain vegetation on the slopes of the dam and
embankments, fertilizing and reseeding shall take place in damaged or
barren areas.  This shall be conducted as soon as appropriate after being
discovered.  Trees and shrubs observed during the  inspections shall be
cut and removed from the dam, embankments, and spillway.

Routine mowing shall be conducted as needed on the crest of the
embankments to facilitate inspections.

3.3 Earth Embankment Seeding

Barren or damaged areas shall be seeded as soon as possible after
discovery.  Damaged areas shall be filled with topsoil, limed, fertilized, and
seeded with tall fescue (18-24”) or smooth brome.

3.4 Method to Ensure Adequate Visual Inspection of the Ash Pond
Embankments

The embankments shall be burned if needed to facilitate visual inspection.
Utilize a team to walk the embankment to inspect for animal burrows,
sloughing, cracks, woody vegetation, and other factors that may threaten
the integrity of the cooling pond embankment.

3.5 Animal Damage and Repairs

Animal burrows and holes discovered during inspections shall be
backfilled with clay and compacted. Special attention shall be given to
animal burrows in the embankments and dam.
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3.6 Restriction of Unauthorized Vehicles

The embankments and dam approaches shall be fenced, and signs shall
be posted to prevent unauthorized travel on the roadways and slopes.

3.7 Instrumentation

One functional inclinometer and five piezometers, installed in 1995 in the
slide area, are periodically monitored -  on a semi-annual basis and with
formal report submittals -  to monitor for any evidence of significant berm
movement or settlement.

4.0 Inspection Checklists

The following Inspection checklists should be used during the weekly and
quarterly inspections. Beginning in July 2013, formal documentation using
these forms will be required.
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Baldwin Energy Complex
Ash Pond

Weekly Inspection Form

Dam Location: Baldwin Energy Complex; Randolph County
Owner: Dynegy Midwest Generation, LLC
Permit No.: Unpermitted Class of Dam: N/A
Type of Dam: Earthen embankment
Type of Spillway: Drop inlet

Date Inspected:

Weather Conditions:

Pool Elevation:

Inspection Personnel:

Name /  Title Signature

Inspection Item Conditions
Location of Problem and Recommended Remedial

Measures and Implementation Schedule

Vertical and Horizontal Alignment of
Crest

Unusual Movement or Cracking at or
Beyond Toe

Seepage

Vegetative Cover

Embankment Erosion

Structural Cracking

Outfall Structures

Other

Condition Codes:

NE - No evidence of a problem.
GC - Good condition
MM - Item needing minor maintenance and/or repairs within the year, the safety or integrity of the item is not yet imperiled.
IM - Item needing immediate maintenance to restore or ensure its safety or integrity.  Remediation should be completed within one month.
EC - Emergency condition which if not immediately repaired or other appropriate measures taken could lead to failure of the dam.  Emergency

measures to be implemented as instructed by engineering; such as pool draw down or stoppage of downstream road and rail traffic.
OB - Condition requires regular observation to ensure that the condition does not become worse.
NA - Not applicable to this dam.
NI - Not inspected – (list the reason for non-inspection)
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Baldwin Energy Complex
Ash Pond

Quarterly Inspection Form

Dam Location: Baldwin Energy Complex; Randolph County
Owner: Dynegy Midwest Generation, LLC
Permit No.: Unpermitted Class of Dam: N/A
Type of Dam: Earthen embankment
Type of Spillway:  Drop inlet

Date Inspected:
Weather Conditions:

Pool Elevation:
Inspection Personnel:

Name /  Title Signature

Inspection Item Conditions
Location of Problem and Recommended Remedial

Measures and Implementation Schedule

Vertical and Horizontal Alignment of
Crest

Downstream Fill Slopes

Upstream Fill Slopes

Unusual Movement or Cracking at or
Beyond Toe

Seepage
(Condition/Color)

Vegetative Cover
(Tree growth)

Animal Damage

Embankment Erosion

Water Passages

Structural Cracking

Outfall Structures

Other

Condition Codes:

NE - No evidence of a problem.
GC - Good condition
MM - Item needing minor maintenance and/or repairs within the year, the safety or integrity of the item is not yet imperiled.
IM - Item needing immediate maintenance to restore or ensure its safety or integrity.  Remediation should be completed within one month.
EC - Emergency condition which if not immediately repaired or other appropriate measures taken could lead to failure of the dam.  Emergency

measures to be implemented as instructed by engineering; such as pool draw down or stoppage of downstream road and rail traffic.
OB - Condition requires regular observation to ensure that the condition does not become worse.
NA - Not applicable to this dam.
NI - Not inspected – (list the reason for non-inspection)
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Appendix F: Final Report of Geotechnical Investigation, Baldwin Power Station, Fly Ash Pond
South Dike, Baldwin, Illinois, Woodward-Clyde Consultants, Inc. (1995)



Woodward-Clyde C
Engineering & sciences applied to the earth & its environment

September 7, 1995
5E08560

Mr. Jeffrey E. Lamb
Senior Project Manager
Illinois Power Company
500 South 27th Street
Decatur, [L 62525

Subject: Final Report of Geotechnical Investigation
Baldwin Power Station
Fly Ash Pond South Dike
Baldwin, ]1linois
Illinois Power Purchase Order P0900881

Dear Jeff:

This letter transmits our final report for the investigation of the ash pond dike slope failure at the
Baldwin Power Station. The report provides our evaluation of the cause of the failure and
recommends repair measures. This report supersedes the draft report of June 23, 1995.

We appreciate the opportunity to work with you on this challenging project and will call you to
discuss the report within a few days.

Very truly yours,

/3 ’ 5/y/_1,,@,.,c,.,..Q.§’<>».-ta/as/,~
Thomas L. Cooling, P.E. Melvin I. Esrig, P.E., Ph.D.
Senior Associate Senior Consultant

TLC/M1E:mlr

Attachment

Woodward-Clyde Consultants, Inc.
2318 Millpark Drive - Maryland Heights, Missouri 63043
314-429-0100 - Fax 314-429-0462
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EXECUTIVE SU1\/[MARY

The slide occurred in February 1995 on the ash pond south dike over a distance of about 500 lineal
feet at a location where the dike is the tallest (55 ft) and crossed a fomrer creek. The dike was
constructed in two phases; a 35 ft high compacted clay dike built in 1969, and a 20 ft high "raise"
constructed in 1989 on the upstream slope of the older dike. The 1989 raise consists of two
materials: 1) bottom ash placed underwater extending to the crest of the older dike, and 2)
compacted clay above the bottom ash extending to the current crest. A former haul road consisting
of lime treated bottom ash and gravel exists at the crest of the old dike and is hydraulically
connected to the bottom ash fill. Both clay dikes were well compacted; the bottom ash is very
loose due to underwater placement.

Foundation Materials

The dike rests on a foundation of stifi‘ clayey soils about 20 ft to 30 fr thick overlying weathered
shale and limestone bedrock. Over time the surface of the shale has weathered to high plastic clay
containing fissures and zones of weakness (slickensides) along which movement has occurred in
the past (perhaps ancient landslides). A thin stratum of locally water-washed decomposed
limestone and/or glacial till overlies this high plastic clay.

Cause of Slide

The overall slide consists of two portions: shallow and deep. The shallow portion occurred at the
contact ofthe upper clay dike and bottom ash and caused significant damage to the 1989 raise.

The deep slide was not visually apparent at first, but was detected by deep instrumentation. The
deep failure plane is located about 70 ft below the existing crest elevation at about the top of the
fissured high plastic clay noted above. Prior to raising the pond level in October 1994, the dike
was probably close to failure due to the low strength of the clay on the deep failure plane. When
the pond level was raised, the deep failure was believed to be initiated by water pressure in the
pervious water-washed zone directly above the high plastic clay. It is hypothesized that movement
of the dike on the deep failure plane then formed a crack that extended through the clay dikes and
bottom ash. As the crack widened, it created a void that was filled by soil and bottom ash

TLC\]LPOWER\5E08560.EX'E ES-1 September 6,1995



migrating into it. This resulted in the upper dike settling. Concurrently the bottom ash and granular
haul road permitted hydrostatic pressure equal to the pond head to develop beneath the toe of the
upper clay dike. This water pressure lifted the toe allowing the upper clay dike to move laterally.
Finally, rainwater in the tension cracks of the failed upper dike aggravated further movement.
Lowering of the pond by 6 ft reduced the rate ofmovement significantly.

Earthguake Considerations

Baldwin is in an area ofmoderate seismicity. Due to its loose condition, the bottom ash could lose
significant strength during earthquake shaking. Such a strength loss, tenned liquefaction, could
result in post earthquake settlement cracking of the upper dike, failure of the upstream slope of the
1989 raise and probable breaching of the dike where the raise is underlain by significant amounts of
bottom ash.

Stabilig of the Remainder of the South Dike at Full Pond Head

Potential for deep failure (similar to the current failure) exists where the dike is higher than about
35 feet. In addition, the potential for shallow failure exists where bottom ash extends near the
downstream slope of the dike. In both areas, the potential exists for earthquake induced
liquefaction ofthe bottom ash.

Interim Repairs

To stabilize the slide area until the permanent repairs can be made, 20+ feet of soil was removed at
the crest of the dike for about 600 lineal to reduce the driving forces of the slide. The excavated
soil was stockpiled away from the slide area along the downstream toe of the dike for future reuse.
This work, completed in July 1995, arrested the slide which had been moving at a rate of about 1/4
inch per day.
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Repair Options

Analysis indicates that the most cost-efiective method to stabilize the slide is to reduce the water
pressure on the failure plane by draining the water-washed zone. Three primary remedial options
were developed, two of which focused on drainage. The third option involved rebuilding the dike
about 150 ft downstream of its present location. Key details of the three options are summarized
below:

_. W W i in! . i

ESTIMATED
T * COST

OPTION KEY ELEMENTS | (millions) REMARKS
I, _ l~—— -_~

Parallel Wall Cutolfwall, $4.3 I Lowers groundwater
two drain walls level by pumping from drain

‘pumps in drain walls ; walls. Preferred option by IP

Translated Dike New dike 150 ft $6.11 Passive system (no pumps).
downstream of May need

Pexisting dike right ofway

HDPE wall ' Impermeable cutoff $5.7 Passive system, lowers
wall ofHDPE in groundwater level by very

I center ofdike im ermeable cutoffwall

1 Does not include cost ofadditional right-of-way.

Parallel Wall - the Preferred Option

The Parallel Wall option is preferred by lllinois Power primarily due to cost and because the dike
can be maintained along its current alignment with its current shape. Key elements of the Parallel
Wall option for areas ofpotential deep and shallow failure are as follows:

Areas ofpotential deepfailure (1,200 linealfeet)

0 A soil-bentonite cutolfwall parallel to the dike constructed near the upstream toe
ofthe dike to cutofii‘flow through the bottom ash.
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A ‘drain wall” consisting of drainage backfill such as coarse sand constructed by slurry trench
methods using a biodegradable slurry to forrn a continuous drain. The drain wall will be
located downstream of the cutoffwall to intercept seepage along the water-washed layer and
seepage that penetrates the cutoffwall. The drain wall will extend about 60 feet deep and will
include three pumps that will remove seepage collected by the drain wall. The pumps will
operate continuously, but the amount ofwater to be pumped should be small ( a few hundred
gallons per minute) because the upstream cutoff wall should significantly retard seepage.
During pond closure, a gravity system can be installed to replace the pumps. Pumping is also
expected to mitigate the potential for liquefaction ofthe bottom ash.

A shallow (25 ft deep) drain wall near the toe of the dike to collect and remove seepage that
recharges from the stream. Pumps will be installed in this drain wall, but again the amount of
water to be pumped should be small.

Clay fill to restore the dike to its shape before failure. The clay can be placed when the water
pressure at the failure plane has sufliciently drained based on field piezometers measurements.

Areas ofPotential Shallow Failure (1,200 linealfeet)

A soil-bentonite cutofi"wall located upstream of the toe of the dike and extending through the
bottom ash. This wall will be a continuation of the cutoff wall located in the area of potential
deep failure.

A series of three wells within the bottom ash located immediately downstream of the cutoff
wall. The wells will be pumped to drain the bottom ash in order to control the head below the
upper clay dike and mitigate the potential for shallow failure as the pond level is raised.
Pumping should also mitigate the potential for liquefaction of the bottom ash. Again, the
amount ofwater to be pumped should be small due to the cutoffwall.
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Construction Schedule

A tentative construction schedule is to install the cutofi‘ wall, drain walls, and pumps during the
Spring and Summer of 1996. The clay fill to restore the dike to its original shape could be done the
following Summer or Fall. This would allow about one year for drainage to occur.

Instrumentation_

Afier the repairs are made, instrumentation should be installed within the dike to monitor its
performance, especially as the pond level is raised.

Risk

Due to the uncertainties involved, stabilization of landslides involves a greater degree of risk than
conventional design. Consequently, the preferred repair involves some risk of poor performance.
This risk could be reduced by more conservative design which would involve greater design and
construction cost.
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FINAL REPORT OF GEOTECHNICAL INVESTIGATION
BALDWIN POWER STATION
FLY ASH POND SOUTH DHCE

BALDWIN, HILINOIS

1.0
INTRODUCTION

1.1 SCOPE

This report presents results of the geotechnical investigation of the slope failure of the south ash
pond dike at lllirrois Power's Baldwin Power Station near Baldwin, Illinois (Figure 1). Woodward-
Clyde Consultants (WCC) performed this work in general compliance with our proposal of March
29, 1995 and change order request of April 28, 1995. The study was performed under Illinois
Power Company Purchase Order number P0900881 dated May 5, 1995. The purpose of the
investigation was to address the following key issues:

1. The cause of slope failure.

2. Stability of the remainder of the south dike at the full pond elevation.

3. Recommendations to repair the dike to permit its operation at the full pond elevation.

A draft report was issued lune 23, 1995. Subsequently, a meeting of WCC senior-level
engineering and construction personnel was held July 21, 1995, at the plant site in an efibrt to
develop other, more cost-efiective, repair options than those recommended in the draft report.
Two additional repair options, including the ‘Parallel Wall” option currently favored by Illinois
Power, were developed at the meeting and are discussed and described herein. This report
supersedes the June 23, 1995, draft version.
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1.2 BACKGROUND

We understand that the original dike fomring the 60-acre ash pond was built in the late 1960's. At
that time, the dike was built to a crest elevation of about 43 51, resulting in maximum height of
about 40¢ ft. The highest portion of the dike, which is in the area of failure, was situated in a
former north-south trending stream channel. The dike was raised in 1989 by constructing an
addition on the upstream (north) side. Construction was performed and costs reduced by the
placement ofbottom ash fiom pond bottom (el. 400i) up to the crest of the existing dike at about
el. 435. Clay was placed above the ash from el. 43 Si to the current crest elevation of 456i as
shown in Figure 2. Thus, a lower, original dike and an upper, new dike was formed. In the area of
the slope failure, the pond has accumulated only a small quantity of fly ash. The normal pool
elevation has been maintained during recent years at about el. 432. In October 1994, the pool was
raised 6 ft to about el. 438 and maintained there until it was dropped in March 1995.

The following is a chronology ofkey events relating to the slide:

0 February 22, 1995 - 150 ft long crack and a vertical drop in crest elevation (scarp) was found
at the crest near Station 2+001 and noted by IP personnel. Vertical displacement at the crack,
10 inches.

0 March 4 - Vertical displacement at crest scarp, 18 inches.

0 March 7 - Vertical displacement at crest scarp, 3 ft. Large crack also noted 60 ft downslope
from the crest on the downstream face parallel to the crest. Heavy rains evening of March 6
and moming ofMarch 7.

1 Refers to dike stationing established for this study.

*All elevations are in feet and are in NGVD datum.
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March 8 - First visit by WCC. Length of slide is 300 ft, vertical displacement of crest scarp is 3
ft. Crack 60 ft downslope (mid-slope scarp) is about 180 ft long with 1.5 to 2 ft vertical
displacement.

March 13 - Illinois Power begins lowering pond level at a rate of 0.5 inch per hour.

March 14 - Second WCC visit. 150 ft long crack has formed west of crest scarp. Vertical
displacement at crest scarp is 4-ft. Vertical displacement at mid-slope scarp is 3 ft; water
visible in mid-slope scarp.

March 20 - Water level has now been dropped by 6 ft to about el. 436. Movement of slide
appears negligible. Heavy rains in late March and April cause some small additional
movement.

April 21 - Inclinometers show that a deep slide is occurring below the dike on a failure plane
near el. 385, about 15 ft below the level ofthe ground surface at the toe ofthe dike.

May and June - Crack propagates slowly westward at crest. Failed area about 500 ft long by
June 9. Inclinometers indicate the slide is moving laterally at about 1/4 in. per day.

June and July - Approximately 22 ft of soil was removed from the slide area as an interim
repair. Movement along the failure plane during August has been negligible.
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2.0
RECORDS REVIEW

 

As part of our investigation, WCC reviewed design drawings and construction records provided by
IP which addressed the original dike construction and the subsequent raise.

A summary list of the records received and reviewed include:

0 As-built drawings for the original embankment construction dated November 18, 1969

I Plan and Section Drawings of the proposed south dike embankment addition dated 1-6-81.
(However, these design drawings for the proposed south dike addition do not match the

1988 construction drawings and records. The 1981 drawings show the raise made of clay
and on the downstream face of the 1969 dike. The 1988 drawings show the raise
consisting of clay and bottom ash and situated on the upstream face ofthe 1969 dike).

0 A plan ofthe South Dike Addition dated May 14, 1986

0 Earthwork cut/fill cross-sections dated April 15, 1988

0 Specifications for South Dike Addition (W.O. 24579) dated May 1988

0 Soil boring and soils testing letter report prepared by Professional Services Industries (PSI)
dated August 19, 1988

0 Partial soils test data (moisture-density relationship tests) performed by PSI dated August
1988.
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2.1 ORIGINAL DH{E DESIGN AND CONSTRUCTION

The original dike was constructed during November 1969 using "earthfill" and "impervious fill"
material as shown in the drawings. We presume both types of material were actually low plastic
clay fill obtained on-site within the present pond area. The original embankment section had a 15-ft
wide crest and 3H:1V side slopes between Station 46+66 and 58+77. (Dike stationing refers to
stationing for the original dike construction as shown on construction drawings. The failure area is
between Station 50+00 arid 57+00.) The crest elevation was el. 43 51“.

Between Stations 46+66 and 58+77, a 6-inch thick gravel erosion protection layer was placed on
the downstream slope surface of the dike between el. 408 ft and 400 ft. A 2-ft thick horizontal
sand and gravel blanket drain was placed at the embankment toe and extended approximately 50 ft
upstream beneath the embankment. A flat-bottomed drainage ditch was built about 40 ft
downstream ofthe embankment toe. From the embankment toe, the ground surface was sloped at
approximately 2 percent towards the drainage ditch. Upstream of the upstream toe at el. 415, the
embankment slope transitions at a 6H: IV slope.

Between Station 58+77 and Station 81+00, the side slope changes to 2.5H:1V and the blanket
drain was elirrrirrated.

The top ofthe dike had a 6-inch thick layer ofbottom ash surfacing along its entire length.

No construction records were provided documenting placement and compaction of 1969
embankment fill, although tests in this study Show that it appears to be well compacted.

2.2 1989 DIICE RAISE DESIGN AND CONSTRUCTION

In 1989, the raise was constructed by first end-dumpirrg bottom ash into the pond against the
upstream slope of the embankment and over the fly ash deposited on the pond bottom. The
bottom ash created a working platform above the water (Figure 3). The maximum total thickness
of this bottom ash material is estimated to be approximately 35 ft. A haul road was built along the
top of the original embankment to facilitate construction of the bottom ash working platform. It
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was constructed by placing a driving surface of bottom ash along the crest of the dike and
stabilizing the ash with lime and fly ash. A pozzolonic reaction occurred between the bottom ash
and the lime/fly ash, creating a surface resembling a weak concrete. The surface of the bottom ash
working platform was placed against the upstream face to el. 436 ft, or approximately 1 ft above
the roadway crest. The design indicated that the ash was to be placed to el. 434 ft, or
approximately 1 ft below the top of the roadway (Figure 2). The fact that the bottom ash was
placed to a level above the crest of the lower dike, plus the presence of the stabilized bottom ash
roadway, are important factors in the failure, as noted later.

Within the water-irrundated area, between approximately Stations 46+50 and Station 75+00, clay
fill was placed directly on the surface of the bottom ash working platform to the crest of the
present upper dike (el. 456), a height 20¢ ft above the original embankment crest.

The downstream slope of the addition was placed as an uninterrupted extension of the original
3H: 1V downstream embankment face. (Survey data show that the actual slope is somewhat
steeper, about 2.77H:1V) This resulted in the centerlirre of the upper dike being set back in the
upstream direction approximately 60 ft from the original dike centerline. The remainder of the
embankment section consisted of a 16 ft wide crest and an upstream face with a 2.5H:1V slope to
the top ofthe bottom ash working platfonn.

To the east of Station 75+00, the height of the original dike was relatively small and resulted in the
toe ofthe dike being setback relative to the toe ofthe higher portion ofthe dike firrther to the west.
Between Station 65+00 and Station 74+00, a transition section was constructed where the dike

centerlirre moved from the setback position to a position to coincide with the original dike
centerline (Figure 4). The added height of the addition over the original embankment centerline
results in an absence ofa setback in the toe ofthe eastem portion ofthe embankment relative to the
westem portion. The cross-sectional template of the eastem portion of the dike matched that of
the westem portion. Compacted fill within the transition section and that further to the east
consisted ofclay and was placed directly on the existing ground surface.
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Construction records indicate that the bottom ash (type "B" fill) on the upstream side of the lower
dike was not compacted except for the top 12 inches, which was compacted to 90 percent of its
maximum dry density according to ASTM D698.

The fill for the 1989 raise was borrowed from an area north of the ash pond north dike. It was
generally silty clay, although some clayey silt was also used. It was reportedly compacted in lifts to
95 percent of its maximum dry density according to ASTM D698. Field density tests by PSI
indicate that the specified level of compaction was achieved for all materials tested, although the
actual test locations are difficult to verify.
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3.0

SITE GEOLOGY

The site is geologically located upon the westem flank of the Illinois Basin as shown in Figure 5.
This structure defines both the structural geology and stratigraphy of the region. The Illinois Basin
developed as a gradual down-warping of the earth's crust beginning in Cambrian time and
continuing through the Pennsylvanian time period. Sediments accumulated within this trough from
the advance and regression of ancient seas. The uppermost, Penrrsylvanian-aged, sedimentary
materials consist of interbedded limestones, claystones, shales, sandstones, and coals. These
materials comprise the near-surface bedrock of the Spoon Formation that unconformably underlies
the overburden materials at this site. Units of the Spoon Formation within the stratigraphic column
encountered at the site include the following members: Vergennes Sandstone Member, Stonefort
Limestone Member, Wise Ridge Coal Member, Creal Springs Limestone Member, Granger

Sandstone Member, Cheltenham Clay Member, Curlew Limestone Member, Seville Limestone
Member, and Assumption Coal Member. These units are typically thin, generally less than 2 feet in
individual thickness, and are discontinuous in lateral extent. The Cheltenham Clay Member is of
particular interest. It is comprised of the thinning out and merging of several underclay units where
the coals, which typically overlie the underclays, are absent. These underclays are composed of
high percentages of highly plastic clay minerals that are typically highly expansive and exhibit low
shear strength as a result of water softening. All the sedinrentary units encountered at the site are
moderately to completely weathered due to water softening.

The deep-seated failure in the dike foundation occurred in a shale bed at the top of the sedimentary
units. Water softening and weathering of the shale over geologic time reduced the shale strength
and thereby contributed to the failure.

The surface topography and morphology of the site is controlled by surface deposits of glacie-
fluvial and glacio-lacustrirre origin. The lllirroisarr aged, Varrdalia till ofthe Glasford Formation was
deposited unconfonnably as an end moraine on the Pemrsylvaniarr-aged bedrock by the retreat of
the glacier. The till is comprised ofundifierentiated sand, silt, and clay materials. Near the end of
the Wisconsinian period, the area adjacent to the Kaskaskia River became temporarily choked with
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excess sediment load creating a glacial lake. Mapping by the Illinois State Geological Survey
indicates the glacial lake was located adjacent to the Kaskaskia River with the blockage occurring
at a location within the immediate vicinity of the Baldwin Reservoir. Fine-grained sediments, light
gray silts and clays of the Equality formation, were deposited within this slackwater area. Stream
flows eventually cut through the sediment blockage and permitted the draining of the lake bed.
The inundation of large areas by the glacial lake permitted deep-seated water softening of the clay
based materials of the Pennsylvanian shales. Wind-blown, silty clay (loess) deposits 5 to 10 ft in
thickness cover sediments of both the Glasford and Equality Formations. These wind-blown
materials are classified as the Peoria Loess and Roxana Silt Formations. They form the present
day, native surface soils.

3.1 REGIONAL SEISMIC SETTING

The geologic fiamework of Southem Illinois is dominated by the Illinois basin to the east, the
Ozark Uplift in southeastern Missouri, and the Mississippi embayment to the south along the
Arkansas-Terrnessee border. Within the Mississippi embayment to the south of the Illinois basin
lies an ancient rift complex, which did not develop sufliciently to separate the continent, but caused
the crust of the earth in that region to be greatly fractured and weakened. This rift complex is
located in the region called New Madrid, where Missouri, Illinois, Kentucky, Tennessee, and
Arkansas converge.

The New Madrid region has been the most seismically active region of central and eastern North
America during historical times. In the winter of 1811-1812, three of the largest earthquakes
known to occur in the interior of a tectonic plate shook the New Madrid region. These events
were felt as far away as New England, a distance of over 1,000 miles. Although instrumental data
are not available, a study of damage and felt elfects by Nuttli (1973 )2 indicates that the events of
December 16, 1811, January 23, 1812, and February 7, 1812 had surface-wave magnitudes (Ms) of
about 8.6, 8.4, and 8.7, respectively. Current monitoring indicates that earthquakes of smaller
magnitudes continually shake Southem Illinois.

2Nuttli, O.W. (1973). "The Mississippi Valley earthquakes of 1811 and 1812: Intensities, ground
motion and magnitudes," Bulletin of the Seismological Society ofAmerica, Vol. 63, No. 1, pp.
227-248.
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A regional map indicating the epicentral locations of earthquakes having surface wave magnitudes
(M5) of 5 or more from 1811 to 1993 is Shown in Figure 6. Superimposed on this figure are the
acceleration contours having a 90 percent probability of not being exceeded in 50 years based on
USGS data (NEHRP, 1988). This map is also used by Illinois DOT for design of bridges. The
acceleration contours correspond to a retum period of about 475 years and indicate bedrock
acceleration at the site of about of0. 12g. For a larger retum period such as 2500 years (considered
the "maximum credible" level of shaking by the Uniform Building Code), the estimated bedrock
acceleration according to is 0.25g. For purposes of this Study, we have used an
acceleration of0. 12g. IDOT Division ofWater Resources considers the site to be in Seismic Zone
2 corresponding to a "moderate probability of damage. "
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4.0

FIELD INVESTIGATION

I 

The field investigation was conducted in two phases. The first phase was completed between
March 17 and April 14, 1995, during which a total of 15 conventional test borings, 23 piezocone
penetrometer soundings (CPTU) and 8 exploratory test pits were made. After completion of four
of the borings, inclinometer casings were installed to measure lateral movement at depth. In
addition, one conventional Standpipe piezometer and 4 vibrating wire piezometers were installed to
measure pore water pressures.

The exploration was concentrated in the Slide area. Exploratory locations were selected along the
crest of the existing dike and along the downstream slope, as shown in Figure 7. Borings and
CPTU soundings were generally conducted to refirsal and varied in depth fiom approximately 15
to 80 ft. A total of 8 test pits were excavated on the downstream slope of the dike, both in and
outside the failure area, to visually assess conditions within the dike. Test pits were generally
located at the elevation of the mid slope scarp because soils in that area were originally Suspected
ofbeing the cause of the failure.

Outside the failure area, borings and CPTU soundings were performed only along the center line of
the dike in altemating fashion at horizontal spacings of approximately 250 ft, as shown in Figure 4.
Generalized subsurface profiles along the centerline of the dike and normal to the dike through the

failed area are given in Figures 4 and 8, respectively.

After completion of the borirrgs in mid-April, inclinometer readings indicated that a deep failure
was occurring at approximately el. 385, i.e., approximately 70 ft below the crest of the dike. To
further investigate this area, a Second phase of explorations was performed from May 3 to May 19,
1995. Two additional borings (B-101 and B-102) with irrclirrometers and five additional vibrating
wire piezometers (P-2A, P-3A, P-4, P-5A, and P-7) were installed. The vibrating wire piezometers
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were installed at the elevation of the Suspected failure plane both within the failed area and outside
the failed area to compare pore pressures in those two general locations. Borings B-101 and B-
102 were advanced into bedrock by NX coring or a Pitcher Sampler to evaluate quality ofbedrock.

Details of the field investigation are given in Appendix A along with the detailed boring logs,
CPTU logs, and test pit logs. Irrclinometer and vibrating wire piezometer data are given in
Appendix C.
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5.0

LABORATORY TESTING

Laboratory tests were performed to evaluate the index and engineering properties of subsurface
materials. Initially, we suspected that the upper fill materials may have been improperly
compacted. Consequently, a significant number of density tests and liquid and plastic limit tests
were performed on the dike fill materials, principally the new (1989) dike. Laboratory compaction
tests were also performed; two on soil from the new dike and two on soil from the old dike.
Gradation and specific gravity tests were performed on the ash material. Finally, consolidated-
undrained triaxial tests with pore pressure measurements were made to estimate the undrained and
drained strength of the dike materials and certain foundation materials. Direct shear tests were
performed on Soil samples near the deep failure plane. Testing was concentrated on samples fiom
the failure area; more limited tests were performed outside the failure area. Results of the
laboratory tests are given in Appendix B.
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6.0

SITE AND SUBSURFACE CONDITIONS

6.1 SURFACE OBSERVATIONS

Initial observations of the slide made in mid-March 1995 indicated significant movement and failure
in the new portion of the dike, i.e., the portion above el. 43 55:, which was constructed in 1989.
The ground surface of the failed area appeared to have settled and rotated downward and outward.
As noted previously, the main scarp with the largest ofifset (4 ft in mid-March) was located in the

crest of the dike approximately between Stations 1+00 and 3+00. (See photograph 1 in Appendix
A.) A crack at the crest was also visible between approximately Stations 0-50 to 1+00 with
minimal vertical offset. By June, however, about 1 ft of vertical offset had developed along this
crack and it had extended westward to near Station -1+00. At the east end of the slide, the main
scarp at the crest tumed downstream and extended to nearly the toe. A crack about 50 ft long
developed at the southeast comer of the slide and joined the scarp extending down the slope
(Figure 7). On the westside, the crest scarp stopped on the downstream slope only a few feet
below the roadway at the crest.

Another major feature of the slide was the mid-slope scarp, which developed parallel to the crest at
the crest elevation of the original dike, i.e., el. 435i. Soil on the downslope side of the midslope
scarp was lifted vertically 2 to 3 ft. It appeared that the upper portion of the dike moved
downward and rotated such that it slid slightly beneath the surficial Soil at the face of the original
dike below el. 435 (See photograph No. 2 and Appendix A). Test pits confirmed this mode of
movement.

Except for the crack noted at the southeast comer of the failure, there were no obvious Signs of
movement below the nridslope scarp in March. This crack was judged to be a secondary crack
related to the movement of the soil above. No other Signs of movement on the lower portion of
the dike such as bulging at the toe, significant cracking or movement of trees were noticed in early
March.
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Inclinometer readings on April 21 indicated that a deep slide was occurring about 70 ft beneath the
crest of the dike (el. 385i). Surface observations were made on April 22 to visually check for
signs of movement of the old dike. We suspected that the dike was moving laterally into the creek
south of the dike, however, no signs of movements were apparent. Later observations in May
suggested that the movement was into the creek and that the creek was eroding the toe of the dike
and washing it downstream. Heavy rains during April and May aggravated the movements and
caused cracks at the crest and elsewhere to widen.

6.2 TEST PIT OBSERVATIONS

Test Pits TP-1 and 2 were hand excavated about 1 ft deep north of the north toe of the upper dike
to obtain samples of bottom ash for testing. Test Pits TP-3, 4, and 5 were machine excavated in
the failed area across the midslope scarp. Test Pits TP-6 and 7 were excavated outside the failure
area at a comparable elevation to TP-3 through 5 to compare conditions outside the failed area to
those in the failed area. TP-8 was excavated across the crack at the southeast portion of the failure
area. Test pit locations are shown in plan on Figures 4 and 7. Test pit logs and photographs are
given in Appendix A.

6.2.1 Test Pits Through Failed Area (TP-3, 4, and 5)

Test pits confirmed that a Ii ft thick granular zone near el. 435 separated the upper and lower
portions of the dike and extended to near the downstream face. This zone was presumably the old
haul road and consisted chiefly of bottom ash and gravel, with some fly ash and clay. It was
apparently lime treated in some areas, making it difficult to excavate (see test pit logs TP-3, 4, and
5 in Appendix A and photos 4, 5, and 6 in Appendix A). This zone was sheared vertically at the
nridslope scarp and the downslope portion was lifted upward a foot or more with respect to the
upslope portion. Water was seen observed from the granular zone indicating that it was relatively
permeable with respect to the clays above and below (Photo 7 in Appendix A). In some trenches,
the midslope scarp was traced vertically to the bottom ofthe trench. It was 2 to 3 inches wide and
filled with sofi clay.
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The test pits also verified that the older and newer portions of the dike consist generally of
compacted low to medium plastic clay in a stiff to very stilt“ condition.

Test Pit TP-8 at the southeast portion of the failure area indicates stiff to very stiff low plastic clay
fill. The crack at the ground surface extended vertically downward to the bottom ofthe test pit. It
was one to two inches wide and contained very soft clay.

6.2.2 Test Pits Outside the Failed Area

Test Pits TP-6 and 7 were located west and east of the failed area, respectively. Both test pits
encountered the old haul road material at the contact between the upper and lower portions of the
dike (Photos 8 and 9). No seepage, however, was noted from this zone as it was in the trenches of
the failed area. This zone in the non-failed area appeared to be stronger, perhaps treated with more
lime than in other areas, causing it also to be less permeable. The granular layer in Test Pits TP-6
and 7 was also nearly level, since it had not been displaced by the slide as in the failed area. The
clay fill of the upper and lower dikes was similar in the non-failed areas. At Test Pit TP-6, it
appeared that the upper 3 ft of soil was poorly compacted. We suspect this soil was spread over
the surface ofthe slope to regrade and Smooth the transition between the old and new dikes.

6.3 SOIL CONDITIONS

Explorations revealed nine key materials comprising the dike and its foundation, as described
below and shown graphically in Figures 4 and 8. Key geotechnical data are given in Table 1.

6.3.1 Dike Materials

New Dike

The new dike is composed of generally to medium plastic clays and silty clays with occasional
zones ofhigh plastic clay. The undrairred shear strength of these materials is generally greater than
1.0 tsf. Two laboratory compaction tests (ASTM D-698) indicate an average maximum dry
density of 106.1 pcf and optimum water content of 20 percent. Dry densities determined fi'om

TLC\5E08560.RPT 16 September 6, 1995



Shelby tube samples were compared with the maximum dry density from the compaction test to
determine the percent compaction of the embankment. In general, compaction met or exceeded
the 95 percent design criterion, as shown in Figure 9.

Old Dike

Materials of the old dike are similar to the new and consist generally of low and medium plastic
clays. The undrained shear strength is typically about 1.0 tsf. The laboratory maximum dry density
is 102.4 pcf and the average optimum water content is 22 percent. Based on dry density data fiom
the borings, the lower dike was also generally compacted in excess of 95 percent, as indicated in
Figure 9.

Bottom Ash

The bottom ash beneath the new dike has the gradation of medium to coarse sand with traces of
fine gravel and contains less than 5 percent silt-size or finer material. The upper two to three feet
has generally been well compacted and/or lime treated, causing it to be very strong. In some cases,
cone penetration equipment met refusal on top of the bottom ash. Below the upper two to three
feet, however, the bottom ash is loose to very loose with Standard Penetration test N-values of
about 5. This is consistent with loose placement under water.

6.3.2 Foundation Materials

The native soils fomring the dike foundation consist ofalluvium, loess, glacio-lacustrine and glacial
till deposits, residual high plastic clay (decomposed shale), and interbedded shale and limestone
bedrock.

Alluvium (Creek Deposit)

As noted, the failure area occupies a fonner stream channel. Consequently, the soils directly below
that area are alluvium approximately 5 ft thick which can be characterized as a gray clayey silt and
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silty clay with traces of silty sand and black organics. The alluvium generally has a stifif to very stifl‘
consistency with an undrained shear strength ofabout of 1.0 tsf.

Loess

Outside of the area occupied by the stream channel, the dike is directly underlain by 5 to 10 ft of
loess, a wind deposited silt which has weathered in place to a low to medium plastic silty clay. It is
typically brown in color and has a firm to stifi consistency. The existing dam materials are
constructed primarily of compacted loess since this was the most probable material exposed at
shallow depth in the borrow area. The loess was not found in the borirrgs drilled within the old
stream channel.

Glacio-Lacustrine StIil§_an_d Glacial Till

The loess and alluvium is underlain by a 5 to 20 ft thick zone of glacio-lacustrirre and glacial till
soils. The upper portion ofthe zone is typically glacio-lacustrine, a stifi" to very stifl‘ low to medium
plastic clay with occasional Sand and silty zones. This grades downward to glacial till which is a
very stiff to hard medium plastic clay with varying amounts of sand and gravel. Within the glacial
till, random pockets of Sand and gravel were encountered.

Residual Clay

The glacial till rests upon either a thin moderate to highly weathered limestone stratum or a very
stifl‘ to hard high plastic residual clay (decomposed Shale) which has fonned in-place fi'om
weathering of the underlying Shale. Inclirrometer data indicate that the deep failure is occurring at
the contact between the till and the underlying soil or rock. Direct shear tests on samples of the
residual clay indicated a residual (large displacement) fiiction angle of 12°. In Piezometer P-4, a
thin zone of gravel that appeared to have had the fine matrix surrounding it washed away by
flowing water was encountered at the suspected depth of the failure plane. Borings generally
encountered a mixture of silt, clay, and gravel at this contact which may be decomposed limestone
bedrock or glacial till that has been sheared by this or past Slides.
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Limestone and Shale Bedrock

Bedrock exists below the till or residual clay and consists primarily of weathered clay shale with
interbedded limestone. Limestone beds are thin, usually less than 1 ft, and slightly to moderately
weathered. The upper portion of the Shale is clayey, high plastic, highly weathered with low
strength, especially along the bedding planes. Slickensides (shiny surfaces of earlier movements)
are visible in some samples. Weathering decreases somewhat with depth.

6.4 GROUNDWATER

A total of ten piezometers were installed to measure pore pressure at various depths within and
below the dike. With the exception ofPiezometer P-1, all were vibrating wire piezometers so the
response time would be short in the clayey Soils ofthe embankment and foundation. Piezometer P-
1 was a starrdpipe piezometer installed in the bottom ash to measure pond level. Piezometer P-6
was then installed adjacent to P-1 to a depth of several feet above the bottom ash. Piezometers P-2
and P-3 were installed prior to detection of the deep failure and were installed above the failure
zone in either the old dike or the underlying creek deposit. Later, Piezometers P-2A, P-4, and P-
3A were installed in the failed area at about the depth of the failure plane. P-5 was located outside
the failure area at a comparable depth as P-2 installed within the failure zone. Later, after the deep
failure plane was recognized, Piezometers P-5A and P-7 were installed outside the failure area to
an equivalent elevation as the failure plane.

The shallow and deep piezometers Show dififerent pore pressures, Suggesting two groundwater
regimes; one in the embankment related to flow through the bottom ash and another in the
foundation at depth (Figure 10). At the toe and within the failed area, the pore pressures near the
failure plane are higher than those in the embankment, probably because of the presence of the
blanket drain.

Outside the failure area, the deep piezometers Show water levels similar to those of the deep
piezometers in the failed area. The shallow piezometers, however, Show a lower head in the
unfailed area than in the failed area. This suggests that the ash may be less pervious, perhaps due
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to lime treatment, producing significant head loss to begin further from the downstream face in the
unfailed area than in the failed area. Piezometer data are summarized in Table 2.

6.5 INCLINOMETER AND CRACK SETTLEMENT GAUGE DATA

Inclirrometer data are plotted on Figure 11 and indicate that movement near the crest of the dike is
occurring at the contact ofupper dike and the ash. Further downstream failure is occurring near el.
385, at about the contact between the till and high plastic clay. Inclinometers B-11A and B-12,
indicate that movement appears to be occurring in a very thin zone. In the irrclinometers in Borings
B-101 and B-102, movement occurred over a greater depth. The latter two inclinometers were
installed about a month after B-11A and B-12.

Illinois Power installed several crack gauges across the main scarp and mid-slope scarp. The first
group were installed in early March when movement was first noted, and a second group was
installed after April 21, when the deep slide was noted. Results of these data are presented in
Appendix C and on Figure 17. They indicate an average daily settlement of approximately 2.7
inches per day in early March 1995 prior to lowering the pond level 6 ft. The rate of movement
dropped to 0.3 inch per day during late April and May. This was comparable to the rate of
horizontal movement observed in the irrclirrometers for that time period. Therefore, lowering the
water level 6 ft resulted in about a tenfold reduction in the rate ofmovement. Movement after the
interim repair was negligible as shown in Figure 17.
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7.0

DISCUSSION

 

7.1 CAUSE OF THE FAHIURE

Data indicate that initially two slides occurred, one in the upper dike at its contact with the bottom
ash, the second in the foundation on the residual clay. Slide movement is very sensitive to water
pressures; therefore, lowering the pond 6 ft appeared to reduce the rate ofmovement by a factor of
10. After lowering the pond, the vertical settlements that were being measured became nearly
imperceptible without instrumentation..

Our initial premise of the cause of failure was poor compaction of the upper dike. Test data
showed, however, that the upper dike was generally well compacted and had relatively high
strength. There was some suspicion of a low strength material at the base of the upper dike,
however, none was found.

Another premise was that the pervious haul road fill found in the failure area was an avenue for
water to travel from the ash to the face of the dike and to produce pond level hydrostatic head near
the toe of the upper dike. This pressure certainly reduced the strength at the toe of the upper dike
but calculations did not indicate that failure should occur for a 6 ft head difierence.

“Then the deep failure was detected, we backfigured the Strength along the failure plane assuming
water pressures on the failure surface equal to the pond level at el. 438i, the level when failure first
occurred. The backfigured fiiction angle was 15.5 degrees, assuming no cohesion. This low
fiiction angle is consistent with residual (large displacement) fiiction angles measured in fissured or
slickensided high plastic clays and Shale such as found at the Baldwin Plant. Such low residual
fiiction angles can develop over time as movement occurs or can be the result of movements that
have occurred in the past, such as by former slides, shrinkage or swelling, or stress relief. The
geologic history of the area, the overriding of the area by a glacier followed by inundation by a
fonner glacial lake provided the opportunity for such stress relief and for softening of the residual
clay and shale. This may have caused an ancient slide in this area or at least produced significant
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enough movements to reach the residual strength. Compounding the problem of low strength clay
(decomposed shale) was the presence of a thin “washed out" zone immediately above the clay.
Thrs relatively pervious zone, that appears to have been created by water-waslrirrg, allowed pore
pressures from the pond to develop at the failure plane. It is clear ftom the piezometer readings
that pore water pressures nearly equal to pond level were (and are) present on the failure surface.

Based on the information to date, we believe the failure occurred as follows:

The original dike was near failure prior to raising the water level in October 1994 due to
progressive failure or past movement on the low strength clay on the deep failure plane.

After the pond level was raised 6 ft, the water-washed zone directly above the failure plane
allowed additional head to develop which initiated the failure along the low strength clay.
The time needed for the development of these water pressures is unclear because the
continuity and permeability of the water-washed zone is unknown. This may account for
the delay fiom October 1994 to February 1995 for the failure to become apparent.

As lateral movement occurred, the dike cracked to the depth at the deep failure Surface
along a near-vertical failure plane within and below the crest. Soil and bottom ash
migrated into the resulting crack which allowed a void to develop below the upper dike.

After enough movement and loss of ground had occurred, the upper clay dike slumped
down to fill the resulting void caused by continued movement. Concurrently, hydrostatic
pressure in the bottom ash lifted the toe of the upper dike, allowing the upper dike to slide
horizontally below the failed toe area. This created the mid-slope sca.rp.

Lowering the water table slowed the rate of movement but did not stop it. Continuing
lateral movement created void space resulting in loss ofground and continued settlement of
the failed area.

During this entire process, the heavy Spring rains filled cracks in the failed dike thereby adding to
the movement.
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7.2 ESTINIATED PERFORIVIANCE OF THE REMAINDER OF THE SOUTH DIICE

Two potential modes of failure are possible along the south dike similar to those that occurred in
the failed area. These are: 1) deep seated failure on the high plastic clay and 2) shallow failures
due to hydrostatic pressure in the bottom ash causing uplift of the upper dike.

7.2.1 Areas of Potential Deep Failure _

To evaluate the potential for deep failures, we calculated slope stability factors of safety at various
locations along the dike, assuming a weak layer at depth. Our calculations indicate that where the
height of dike is less than approximately 35 ft, deep failure is unlikely. Based on this, it appears
that the potential for deep failure is greatest between stations -6-50 and 5+50 (approximately 1,200
lineal feet).

7.2.2 Areas of Potential Shallow Failure

Shallow failure at full pond head is possible along those portions of the dike where bottom ash is
present and near the downstream face. Test borings encountered bottom ash fiom the west end of
the dike to approximately Station 14+00. Design cross sections show ash extending near the face
to about Station 13+00. Based on these data, we estimate that failure of the upper portion of the
dike due to hydrostatic pressure in the ash could extend fi'om the west end of the dike to about
Station 14+00.

7.3 LIQUEFACTION POTENTIAL

Another concem with the bottom ash is the potential for liquefaction; the temporary loss of
strength in saturated granular materials due to earthquake shaking. Liquefaction would cause
compaction at the bottom ash, settlement and cracking of the upper dike bearing on the ash and the
potential for rairr-irrduced lateral movement. We evaluated liquefaction potential based on a
bedrock acceleration of 0.12g and a corresponding earthquake magnitude of 6.5. Based on this
level of shaking and the strength of the ash estimated fiom the Standard Penetration Test and cone
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penetrometer, it is very likely that liquefaction would occur in the bottom ash. For higher levels of
shaking, the probability of liquefaction occurring increases.

The consequences of liquefaction vary depending on the water level and the thickness of fly ash
within the pond. As a minimum, liquefaction would cause densification of the bottom ash and
Settlement and cracking ofthe upper clay dike. With water at the full pond elevation (el. 4541) and
no fly ash as a Stabilizing berm, stability analysis indicates that failure of the upstream slope of the
pond is probable. This type of failure would extend to the downstream face and likely cause
breaching of the dike and loss ofwater. On the other hand, the potential for failure of the upstream
face and breaching of the dike is lower if the fly ash level is near the pond level. To reduce the
potential for breaching of the dike due to liquefaction, it is believed necessary to strengthen the ash
or closely control the fly ash and water levels. To be conservative, we recommend that the loose
bottom ash be strengthened (or drained) to minimize the risk of liquefaction regardless of pond
level. Our remedial design assumes that IP wishes to follow such an approach.

TLC\5E08560.RPT 24 September 6, 1995



8.0

STABILITY AND SEEPAGE ANALYSES

_  

8.1 STAB]LITY ANALYSIS

Our stability analyses consisted of the following three distinct tasks:

1. During the first task, We attempted to evaluate the material strengths necessary to cause the
observed slope failure of the south dike.

2. The second task involved using these strengths in the analysis to determine the recommended
repairs to the slide.

3. The third task involved the analysis of liquefaction potential ofthe upstream slope ofthe upper
dike.

The computer program UTEXAS3, which is based on the Spencer Method, was used to conduct
the analyses.

Strength parameters used in the analyses for the dike system and foundation were estimated using
laboratory test results, experience, and engineering judgment. The strength parameters are
presented in Table 3.

The dikes, alluvium, and loess were assigned the same strength characteristics based on (1)
evaluation of triaxial tests conducted on material fi'om the dikes, alluvium, and loess, and (2) the
assumption that the dike system was constructed using loess. The remaining materials were
assigned strengths based on index property tests, unconfined compression test, CPT data, and
judgment.
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Task A - Failure Plane Strength

A back-calculation was conducted to estimate the material strength at the failure plane. Complete
strength was applied to each soil type while the strength of a thin soil layer at the estimated
elevation of the failure plane was varied in order to develop a factor of safety at unity. The
analyses estimated that a material with a fiiction angle of approximately 15 .5 degrees and no
cohesion could cause a wedge shaped failure of the dike system. The basic geometry assumed
during the back-calculation stability analyses is presented on Figure 12. The failure plane predicted
by UTEXAS3 is presented on Figure 13.

Task B - Repair Stability

Stability analyses were completed for the slide repair designs in general accordance with
procedures outlined in the ]]linois Department of Transportation publication Procedural Guidelines
for Preparation of Technical Data to be Included in Applications for Permits for Construction and
Maintenance of Dams, January 1993. Selected cases including steady state, end of construction,
and earthquake loading were evaluated for areas of (1) potential deep sliding, and (2) potential
shallow sliding for the three primary repair options. The resulting factors of safety are presented in
Appendices D, E, and F, which discuss each primary repair option.

Task C - Liquefaction Potential

Liquefaction potential of the impounded bottom ash is significant considering the nature of the
bottom ash and the pond level. A stability analysis was conducted to evaluate the potential for a
failure ofthe upstream slope due to liquefaction ofthe bottom ash.

Based on published data for clean sands, the liquefied bottom ash was estimated to have a residual
strength during liquefaction of approximately 100 pounds per square foot. Considering the
strength of the bottom ash and the undrained strength of the remaining materials, the stability
results indicate that slope failure is very likely as shown in Figure 14. Such a failure could result in
breaching the dike and loss offly ash and water.
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8.2 SEEPAGE ANALYSIS

We conducted seepage analyses for the primary slide repair options using the finite element
program SEEP/W (Version 3, 1994) by GEO-SLOPE Intemational, Ltd.

Seepage Model and Analyses

Based on the results of the exploratory investigation and the elements of the slide repair options,

the site stratigraphy was separated into 15 diiferent materials which were used in the analyses.

The stratigraphy of the dike system and foundation (exclusive of repair elements) consisted of eight
material types. The materials included: (1) 1989 Dike, (2) Bottom Ash, (3) 1969 Dike, (4)
Alluvium (creek deposit), (5) Glacial Till, (6) Permeable Residual Clay, (7) Residual Clay, and (8)

Weathered Shale. The slide repair elements consisted of the remaining 7 material types. All
materials were assumed to be isotropic and homogeneous. The specific material properties are
discussed below and summarized in Table 4.

1. The 1989 dike material is classified as a low to medium plastic clay or silty clay with occasional
zones ofhigh plastic clay.

2. The bottom ash is classified as a medium to coarse sand with traces of fine gravel and contains
less than 5 percent fines.

3. The 1969 dike material consisted oflow to medium plastic clays.

4. The alluvial material consisted of a stifi‘ to very stifi‘ gray clayey silt and silty clay with traces of
silty sand and organics.

5. The glacial till consisted of a stifi‘ to very stiifmedium to high plastic clay with occasional sand
and silty zones. This material grades downward to a very stiff to hard medium plastic clay with
varying amounts of sand and gravel. The material was assumed to be homogeneous.
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6. Based on vibrating wire piezometers screened across the estimated failure plane, a permeable
water washed zone of silt, clay, and gravel termed ‘permeable” residual clay lies between the
glacial till and less permeable residual clay. This is the suspected permeable zone that allowed
excess head to develop below the downstream toe.

7. The residual clay is characterized as high plastic clay.

8. The weathered shale consisted primarily of clay shale with interbedded limestone. The upper
portion of the shale is clayey, high plastic, highly weathered with low strength, especially along
the bedding planes. The material was assumed to be homogeneous.

The slide repair elements consisted of various materials that were combined difierently for the
various repair options. The repair elements included; soil-bentonite wall, drain wall, HDPE wall,
cement-bentonite wall, drain wall, lirne/fly ash injected bottom ash, and light-weight fill. The
properties of these materials assumed for analysis are given in Table 4.

The phreatic surface upstream of the dike system was assumed to be two feet below the dike crest
(el. 4541“). At the downstream toe, the phreatic surface was assumed to match the flow line of the
creek at el. 3 95¢ unless it was artificially lowered by pumping.
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9.0

COST ESTIMATES

Cost estimates made for the various repair options are based on approximate quantities detemrined
fiom existing drawings and topographic information plus subsurface infonnation detemrined from
the borings and CPT soundings.

All estimates include a 15 percent allowance for overhead and profit, 15 percent for engineering
services (design and construction monitoring), and a 20 percent contingency.

Unit prices were determined based on infonnation from Illinois Power, contractors, material
suppliers, Means 1994 Cost Estimating Guide, and judgment. A summary of the key unit prices
assumed is given in Table 5.
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10.0

REMEDIAL DESIGN

-   '

Remedial designs address three potential modes of failure:

1. Deep failure in the foundation
2. Shallow failure in the bottom ash due to excess hydrostatic pressure
3. Liquefaction-induced failure in the bottom ash.

Difierent repairs are recommended for each potential failure mode as discussed below.

10.1 FAILED AREA AND POTENTIAL DEEP SLIDE AREAS (Station -6-50 to 5+50)

Two general categories of repair techniques exist: 1) those that strengthen soil along the failure
plane, and 2) those that reduce the forces causing instability (decrease the driving forces and/or
increase the resisting forces).

Methods to increase the strength along the failure plane include drainage to reduce hydrostatic
pressure, the removal and replacement of the failure plane materials, or mechanical strengthening of
the failure zone. Such strengthening could involve construction of a shear key extending below
the failure plane or by use of structural elements, such as drilled piers, stone columns, or tiedback
retaining walls. Because ofthe low fiictional resistance along the failure surface and, therefore, the
large force needed to restrain the slide, drainage is more economical than the other approaches and
is a very common technique. Also, the slide appears very sensitive to changes in water pressure as
shown by the significant reduction in the rate of movement that followed the lowering of the pond
level 6 ft.

The significant increase in the calculated Factor of Safety that results from lowering the water table
below the downstream slope is shown in Figure 15. This figure indicates that lowering the water
table about 8 fi is equivalent to constructing a large toe berm and the use of lightweight fill (as
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discussed with the HDPE option in Appendix F). Due to the significant benefit of lowering the
water level below the downstream slope, repair options focused heavily on drainage.

The second repair category, i.e., methods to reduce driving forces, generally involves grading to
flatten the slope, the removal ofmaterial from the crest, or the placement ofmaterial near the toe.

We considered the above techniques either alone or in combination, to develop the remedial
options. We selected the target factors of safety similar to those required by the IDOT Division of
Water Resources, as follows.

Target Slope
Stability Factor

Condition ifety

1. Steady state seepage, full pond head 1.5

2. End of construction, full pond head 1.4

3. Earthquake (acceleration 0.12g), filll pond head, 1.0

downstream slope 1.0

Upstream slope (no liquefaction) ' 1.0

10.2 REMEDIAL OPTIONS CONSIDERED

Three primary options for repair of the potential deep failure areas were developed along with
several secondary options that were briefly considered but not pursued due to obvious deficiencies.
The three major options are named as follows:

0 Parallel Wall Option (The preferred option)
0 Translated Dike Option
0 HDPE Wall

TLC\5E08560.RPT 3 1 September 6, 1995



The first two options were developed in our meeting of July 21,: 1995: the last option, HDPE
Wall, was originally proposed as the recommended option in our draft report of June 23, 1995.
Each of these three primary options are summarized in the discussion below, but details of each are
included in Appendices D, E, and F, respectively. A summary of the options indicating estimated
costs, advantages and disadvantages is given in Table 6.

10.2.1 Parallel Wall Option

This is the favored option of Illinois Power and consequently the one developed in most detail. It
is preferred because it involves significantly less cost than the others, and will maintain the current
alignment and shape of the south dike. A typical cross-section of this repair option is shown on
Figure D-1.

The intent is to cut off flow below the dike and lower the water level below the downstream slope
to el. 385i, i.e., the elevation of the failure plane. By controlling the downstream groundwater
level, the dike can be reconstructed with conventional earth materials along its current alignment.
Key elements ofthis option are shown graphically in Appendix D and are discussed as follows.

1. A soil bentonite cutofi’wall upstream of the existing dike to cutolf the flow through the bottom
ash.

2. A ‘drain wall” installed downstream of the cutoff wall by slurry trench techniques and
extending about 5 ft below the failure plane elevation. The drain wall will be backfilled with
pervious material and three small wells will be installed within the drain wall to pump water
out.

3. A shallow drain wall near the toe of the slope, extending 5 ft 1-_ below the failure plane
elevation. Again three small pumps, will remove water collected by the drain wall.

When the ground water has been lowered sufiiciently below the downstream slope (as determined
by pore pressure measurements), the compacted clay fill for the dike can be replaced to the
configuration prior to slope failure.
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The key advantages to this option are cost and the maintenance of the dike along its current
alignment, i.e., not shifted up or downstream. The primary disadvantage of this altemate is that
pumping will be required throughout the life of the pond until closure, at which time a gravity drain
can be constructed. The amount of pumping, however, should be small; a few hundred gallons per
minute or less because the soil-bentonite cutoff wall greatly reduces flow through the bottom ash.
Another potential disadvantage of this option is that the rate of water table lowering is uncertain
due to the variability in permeability and thickness of the water washed zone above the failure plane
which this option intends to drain. Therefore there is some risk that additional measures such as a
toe berm, or intermediate sand drains may be needed to provide additional stability. We anticipate
constructing the cutofif and drain walls in the Spring and Summer of 1996, and replacing the
compacted fill approximately one year later in the Summer or Fall of 1997. This would allow
approximately one year to lower the ground water level to the desired elevation. During this time,
pore pressure measurements will be made. Further details of this option are given in Appendix D.

10.2.2 Translated Dike Option

This option involves building a new dike in the deep failure area approximately 150 ft downstream
of the existing dike. This will require the new dike to straddle the creek and necessitate the
construction of a large box culvert as shown in Appendix E, Figure E-1. The new dike would be
constructed of clay obtained on-site. Foundation drainage would be provided by a drain wall that
will flow by artesian pressure, (i.e., no pumps) up into a gravel blanket drain. In addition, a
chimney drain is included within the dike to collect seepage through the embankment. The
advantage of this option is that it would be passive, i.e., no pumps or significant maintenance
would be required after construction. The disadvantages of this option are the significantly higher
cost than the parallel wall option, and additional right-of-way may be required for its construction.
Details are given in Appendix E.

10.2.3 HDPE Wall

This was the recommended option given in our draft report of June 23, 1995. The objective is to
cut ofi‘ seepage below the downstream slope of the dike with a very low permeability wall along
the center line of the dike. Due to potential recharge ofwater fiom the stream however, the cutolf
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is not likely to be fi.1lly effective and, therefore, a stabilizing toe berm and use of lightweight fill to
rebuild the slope would be required to achieve the desired factor of safety. (See Figure F-1 ,
Appendix F) In addition, it would be necessary to lime/fly ash inject the bottom ash below the
upstream portion of the dike to mitigate liquefaction.

Key elements of this option included the following:

1. HDPE cutoffwall within a cement-bentonite slurry wall
2. Inclined sand filled pressure reliefwells
3. A coarse rock toe berm
4. Lightweight fill
5. Lirne/fly ash stabilized bottom ash

The advantages of this option are; it is passive, and would maintain the dike along its current
alignment. Major disadvantages, however, include cost, use of fly ash backfill that may entail
significant environmental constraints, and need for a toe berm. Details are given in Appendix F.

10.2.4 Secondary Options

Several other options were also considered, but after a brief review, were not developed further.
These options were; key trench, regrading, and use of drill piers. Key trench and regrading options
are shown schematically and approximate cost estimates are given in Appendix G. The drill pier
option was not developed far enough to include cost. Each of these options are discussed briefly
below.

Key Trench

This involved removing the upper slide material and most of the lower slide and constructing a key
trench through the shale. It would also involve a cutofl‘ wall and injection of the fly ash. The
disadvantage ofthis approach was the risk of slope failure during construction and the high cost.
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Regrading

This option included regrading to flatten the slope to 5H: 1V and moving the crest upstream into
the ash pond. This would still require a cutoff wall, but probably eliminate the toe berm. We did
not pursue this further due to cost and construction difficulty.

Drilled Piers

We also considered use of drilled piers to key the slide to the underlying material, but preliminary
calculations indicated that the cost would be excessive. During the course of the work, it became
obvious that due to the low fiiction angle along the failure plane, control of water pressures was
the only practical and economical option to significantly increase stability.

10.3 REMEDLAL DESIGN FOR AREAS OF POTENTLAL SHALLOW SLIDES

Two potential problems exist where the bottom ash is present between the upper and lower dikes

and beneath the upper dike, even outside of the area where potential deep failure can occur. The
two problems are:

0 The potential for shallow slides as the pond level is raised.

0 The potential for liquefaction of the bottom ash during earthquake shaking and potential failure
of the dike.

These could be eliminated by removal and replacement of the bottom ash with compacted clay fill.
This, however, would be expensive since it would require removal and replacement of the existing
dike and would produce significant difliculty controlling the pond water level while replacing the
bottom ash. Therefore, other measures are needed.
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10.3.1 Mitigation of Shallow Slides

To mitigate the potential for slope failure as the pond level is raised, it will be necessary to control
the hydrostatic pressure in the bottom ash beneath the downstream slope of the 1989 dike. A
practical way to do this is by the installation of a cutoff wall extending through the 1989 dike into
the older dike or clay foundation soils. Either soil-bentonite or cement-bentonite is feasible,
however, soil-bentonite is less expensive. A cutoffwall is recommended for both the parallel wall

and HDPE wall options. In addition to the cutoiiwall, a small gravity drain such as a French drain,
is needed to collect the small amount ofwater that passes through the cutofifwall and the clay fill.

10.3.2 Liquefaction Mitigation

We considered two approaches to liquefaction mitigation; 1) Strengthening the bottom ash by
lime/fly ash slurry injection, or 2) draining the bottom ash using wells. The first option, lime/fly ash
slurry injection, is intended to give the bottom ash cohesion. Specialty contractors quoted a cost of
about $3.50 per cubic yard of treated material for lime/fly ash injection. A test section would be
needed at the outset ofwork to determine the actual quantity of lime/fly ash needed to achieve the
desired strength. Illinois Power expressed concem about the potential for increasing pH of the
pond with a lime/fly ash slurry injection. To preclude changes of pH, it may be possible to inject
the lime/fly ash slurry after installation of a cutoif wall. However, careful monitoring of pressures
will be needed to prevent damaging the wall. The lime/fly ash injection is a passive system, i.e., no
pumping is required. We considered it in conjunction with HDPE wall approach and the other
passive approach ofthe translated dike.

The second option is the installation of wells to drain the bottom ash after construction of the
cutoff wall. This is an active approach which would require continuous pumping over the life of
the pond. However, with a cutofif wall in place, the quantity of pumping would be small. This
approach was included with the parallel wall option, which is also an active approach.
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10.4 INSTRUIVIENTATION

After the slide area is repaired, we recommended that instrumentation be used to monitor the slope
performance, especially as the pond level is raised. Instrumentation should include piezometers,
surface monuments, and irrclinometers. The final number, locations, and details can be detennined
in final design.
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11.0

INTERHVI REPAIRS

 

In late June and July, 1995, interim repairs were done to arrest the movement of the slide which
was then moving at a rate of approximately 1/4 inch per day. Interim repairs involved removal of
approximately 20 ft of earth fill at the top of the slide as shown in Figure 16. After the interim
repairs were completed, two inclinometers were installed on the slide area to monitor further
movement. Both inclinometers show that movement to date has been insignificant and within the
error of the instruments. Therefore, we conclude that the interim repairs were successful. A plot
of the rate ofmovement ofthe slide during the spring and summer of 1995 is shown in Figure 17 .
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12.0

CONCLUSIONS AND RECOMIVIENDATIONS

At the location of the failure, the dike is about 55 ft high and is located in the former stream
channel of a creek which traversed the area prior to dike construction. The dike is composed
of three key components; a 35-ft high compacted clay dike constructed in 1969, bottom ash

which was placed through water in the pond and brought to the crest elevation of the 1969
dike, and a new clay dike in 1989 placed atop the bottom ash and 1969 dike.

In the failure area, an old haul road consisting of bottom ash, fly ash, gravel, and clay extends
to the downstream face of the dike and is hydraulically connected to the bottom ash. This haul
road allowed water pressure equal to the level in the pond to be felt near the toe of the upper
clay dike at the downstream face. Data indicate that the clay fill in both the old and new dike is
strong and generally well compacted. The entire dike rests on a foundation of natural soils,
generally clay, which overlie weathered shale bedrock interbedded with thin strata of limestone.
Over time, the weathered shale surface has softened into a highly plastic clay, with weakened
zones possibly due to ancient landslides during geologic time.

Data indicate that two slides have occurred; an upper slide occurring near the base of the upper
dike and bottom ash, and a deeper slide occurring about 70 ft below the dike crest on a stratum
ofhighly plastic clay. We believe the failure first occurred on the deep slide plane along a zone
ofweakness, perhaps part of an ancient landslide. The failure was aggravated by excess water
pressure along a thin, permeable zone of granular material directly above the high plastic clay
layer. Movement of the dike on the deep failure plane opened a crack through the dike below
the crest. As lateral movement continued the crack widened creating a void. Migration of
bottom ash and soil into the resulting void allowed the upper dike to settle. Uplift pressure
developed at the toe of the upper dike due to the bottom ash and old haul road. This lifted the
toe allowing the upper portion ofthe dike to slide laterally below the uplifted toe as it settled.
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4.

5.

6.

The bottom ash is very loose and susceptible to significant strength loss during earthquake
shaking caused by liquefaction. Liquefaction can result in failure of the upstream slope of the
upper portion ofthe dike. This could result in breaching of the dike and loss ofwater.

Our analysis indicates that the potential for failure of the upper portion of the dike exists at full
reservoir head due to water pressure in the relatively permeable bottom ash underlying the less
permeable clay dike. We believe that such potential failures are possible for approximately
2,400 lineal feet of the dike, if left as is.

Analysis indicates that the most effective means to stabilize the deep slide area is to lower the
groundwater elevation below the downstream slope of the dike. Three primary options were
developed to stabilize the deep slide area; two of the options involve groundwater control, the
other involves rebuilding the dike downstream ofthe present location. These three options are:

___: |-|

ESTINIATED

OPTION KEY ELEl\/[ENTS COST REMARKS
(millions)

Parallel Wall Cutofl‘wall, $4.3 Lowers groundwater
two drain walls level by pumping from drain

pppumps in drain walls _+_ _ walls. Preferred option by IP.

1Translated Dike New dike 150 ft $6.1 Passive system (no pumps).
downstream of May need more right ofway.

_e_xisting dike _

1

HDPE wall Impenneable cutofl‘ $5 .7 Passive system, lowers
wall ofHDPE in groundwater level by very
center ofdike _ im ermeable cutofl‘wall.

Does not include cost ofadditional right-of-way.
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The Parallel Wall option is preferred by Illinois Power due to cost and because the dike can
be maintained on its current alignment with its current configuration. The option requires
continuous pumping while the pond is in operation, however, the amount of water to be
pumped should be small (a few hundred gallons per minute) due to the cutoff wall which
restricts flow through the permeable bottom ash. When the water level is lowered
sufficiently, as detemrined by piezometers, the clay fill can be replaced and the pond put
back into full operation. A year between installation of the drainage measures and
replacement ofthe clay fill is recommended to allow time for drainage.

In areas ofpotential shallow failure a cutofl‘wall is recommended through the bottom ash
to control hydrostatic pressure below the upper clay dike. Two methods were considered
to mitigate liquefaction in areas of potential shallow failure; 1) strengthen the bottom ash
by lime/fly ash slurry injection, and 2) drain the ash by small pumps. The later approach
(preferred by Illinois Power) is the more economical and is similar to the pumping concept
used with the Parallel Wall option in areas of deep failure.

Following remedial construction, we recommend that instrumentation including
inclinometers, surface monuments, and piezometers be used to monitor performance of the
repaired south dike. Monitoring is very important to verify that the drainage measures are
efi°ective. Ifnot, additional measures may be needed.
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13.0

CONTINUITY OF GEOTECHNICAL ENGINEERING SERVICES

The geotechnical investigation and this report are the first steps in the evaluation of subsurface
conditions and remedial design. Because actual subsurface conditions can vary from those inferred
from the exploration, it is essential that the geotechnical engineer of record be present on-site
during remedial construction to confirm that the subsurface soil and groundwater conditions match
the design assumptions. Consequently, we recommend that WCC be retained to document
remedial construction. We also recommend that we be involved with the design of the remedial
measures and during development of the plans and specifications related to our work to verify that
our recommendations have been properly interpreted and incorporated into the final design.
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14.0

LIMITATIONS

The evaluation and design of remedial measures to stabilize landslides involve a significant number
of uncertainties. While we believe that our exploration program has been detailed enough to
identify key subsurface conditions, it is possible that unknown conditions exist between the
exploratory locations. Changes in groundwater conditions can also occur over time. These
possible unknown conditions could aggravate sliding and adversely affect the mitigation design.
Therefore, even with remedial measures installed, there is some risk of future movement and
potential dike failure.
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DIKE

SUMl\/IARY OF TYPICAL AND ASSUNIED MATERIAL PROPERTIES

ASSUMED DESIGN VALUES FDR ANALYSES
Drained'Str- ; hs Unrlroinetl Strenths

Tatzllgllfizn Cohesion, Friction lCohesion,| Friction |Pern1eahility I
cf psi‘ Angle psi’ Angle ernfser:

M,4r.TERTAl."VALUES

l H I Undroined‘Water Blow ‘
| Generalized Material LL PL __CuHtemj Cum“ Shear .

Type % | {N} Strength, p_
y _ er

I

1989 Drke 40-50 17-22 15-25 >-1.0 115.0 2,000 5.0E-06

Bottom Ash NP NP l
97.0 0 1 .0E-02

1969 Drke 40-50 17-22 20-25 1.0 115.0 1,500 5 .0E-06

Lrrne Treated Ash* 1- —|- 97.0 0 1 .0E-03

Light Weight F111*
l|

95.0 0 1 . 0E-03

I FOUNDATION
Alluvium 20-30 0.7-1.1 115.0 1,500 1.00116

30-40 17-24 20-25 7-15 0.5-1.5 120.0 1,500

G1ac1o—lacustrme / Trll 35-45 15-20 15-30 10-22 1.2-2.2 120.0 2,000 1 .0E-07

Failure Plane 50-75 30-40
, J

120.0 0

Residual Clay 45-55 25-35 18-21 11-38 1.5-2.5 120.0 2,000 1 .0E—07

24 - ref 2,000 1 .0E—07_ _ _ 45-55 25-35 23 , ._ >2 __ 125.0 _ 1,000 20
* Materials rncluded as part of the suggested slide repair

s \baldwrn\prop xls Woodward-Clyde Consultants TABLE 1



Illinois Power levee landslide
55011560
Piezometer Data

Apr-95 Factory 4112195 4113195
Stgndpipg Balihration
F1 Dqlth (ft)

WbnflhgVWnl
P-2
125 ftl

P-211
141.5 ftl

P-3
110 ftl

P-311
122.2 ft)

P-4
130.6 ftl

P-5
125 ft]

P-5111
145 ftl

P-6
116 111

P-7
126.4 ltl

NUTE:

Voltage
Pmwwlpfil
Feet of Water
Elerration 1111

Voltage
Premr=lp=r1
Feet of Water
Elevation lit)

Voltage
Pressurelpsil
Feet of Water
Elevation (ft)

Voltage
Pressurelpsil
Feet of Water
Elevation lftl

Voltage
Preasurelpail
Feet of Water
Eleiration lltl

Voltage
Prelaurelpail
Feet of Water
Elevation (ft)

Voltage
Preasurelpsil
Feet of Water
Elevation lit)

Voltage
Prwwrelpsil
Feat of Water
Elevation lftl

Voltage
Press-urelpsi)
Feet of Water
Elevation lftl

11097

9149

11454

9309

9225

10093

9447

1 1256

9324

4114195

21.40

11645 10744
0.47

14.92
%‘=.~= E

11410 10990
0 2.93
0 6.76

41 46

10051 9224
0 5.79
0 13.35

50 63

11261 11420

‘é’=<=
lb?-

2333

Negative pressure: may not indicate true water devotions.

4116195

21.10

9670
12.74
29.40

79

1 0627
4.07
9.36

50

9136
6.40

14.77
65

11342
-11.50
-res

79

4121195

21.23

9956
12.13
27.97

76

10000
4.26
9.62

51

9116
0.53

15.06
65

11345
-0.60
-1.36

79

4124195

21.15

10006
11.75
27.11

77

10762
4.36

10.11
51

9100
6.65

15.35
65

11329
-0.49
-1.12

79

4126195

21.15

10067
11.33
26.13

76

10600
4.26
9.62

51

9114
0.56

15.12
65

1 1 33 6
-0 .53
-1 .23

79

Piezometer Data

511195

21.06

10127
10.90
25.14

75

10634
4.02
9.27

50

9153
6.26

14.49
64

111160
-0.63
-1.46

70

514195

21.1

1 01 77
1 0 .54
24.31

74

10651
3.90
9.00

50

9160
6.23

14.36
64

113$
-0.74
-1.71

76

516195

21.05

10269
9.66

22.79
72

10936
3.29
7.60

46

9170
6.16

14.22
64

11376
-0.62
-1.69

76

5111194

20.9

10367
9.03

20.63
70

1 1006
2.60
6.47

47

9165
0.06

13.96
64

11367
-0.90
-2.07

76

5115195

10540
7.93

16.30
66

0366
12.61
29.10

62

11016
2.75
6.34

47

65
12.61
29.09

57

9126
0.40

14.90
65

6542
15.44
35.62

66

11366
-0.69
-2.06

76

5119195

21.15

10604
7.47

17.24
67

6531
9.96

23.03
56

10696
3.59
6.27

49

6563
11.50
26.54

55

6572
12.55
26.96

57

9096
6.67

15.36
65

6531
15.62
36.05

66

11366
-0.69
-2.06

76

6572
12.75
29.41

54

5123195

20.62

10562
7.63

17.61
67

6369
12.00
29.06

62

10691
3.62
6.35

49

6574
11.33
26.15

55

6570
12.59
29.05

57

9115
0.55

15.11
65

6540
15.47
35.70

66

11392
-0.93
-2.16

76

0504
12.54
26.93

54

5125195 5130195 612195

20.6 Piezometer Shearod 0it

10560
7.65

17.64
67

6366
12.61
29.10

62

10665
3.66
6.45

49

6570
1 1 .40
26.29

55

6570
12.59
29.05

57

9099
6.66

15.37
65

0533
15.59
35.97

66

1 1434
-1.23
-2.65

77

6573
12.73
29.37

54

10600
7.50

17.31
67

6364
12.66
29.25

62

10664
3.61
6.79

50

6571
11.36
26.25

55

6566
12.67
29.22

57

9092
6.71

15.46
65

6533
15.59
35.97

B6

11459
-1.41
-3.26

77

6576
12.00
29.25

54

10614
7.40

17.06
67

6373
12.53
26.91

62

1 0695
3.59
6.29

49

6576
11.27
26.00

55

6572
12.55
26.96

57

9112
6.57

15.16
65

6542
15.44
35.62

66

11365
-0.74
-1.71

76

6566
12.51
20.65

53

B19195

10650
7.14

16.46
66

0373
12.53
26.91

62

10691
3.62
6.35

49

6576
11.30
26.06

55

6570
12.59
29.05

57

9111
6.56

15.17
65

6543
15.42
35.56

66

11320
-0.42
-0.97

79

6565
12.52
26.69

53

7119195

10636
5.79

13.37
63

6367
12.31
26.39

61

10950
3.21
7.40

46

6507
11.13
25.66

54

6576
12.44
26.70

57

9140
6.37

14.70
65

6564
15.07
34.70

E

Elininated

6592
12.40
20.62

53

6

5E06560

125195

10916
5.23

12.07
62

6365
12.66
29.21

62

10964
3.11
7.16

46

6576
1 1 .27
26.00

55

6566
12.67
29.22

57

9091
6.72

15.49
$

6547
15.35
35.42

65

6564
12.54
26.93

54

TABLE 2



TABLE 3
SU1\/Il\/IARY OF ASSUMED MATERIAL PROPERTIES

FOR STABILITY ANALYSIS

—— III — — Z-F, M 1

Tree -

DIKE:

Generalized Material Total Unit Cohesion, Friction Cohesion, Friction
Wight’ psf Angle pst‘ Angle Source

Drarnetl Stren the Undrarned Siren ths1 - - 1- -
1 1|
... _

l:

1.

1989 Dike 115.0 28I100 2,000 _ O , judgement I
Triaxial Test Results (CIU, |

Bottom Ash 97.0 0 30 0 30 Experience, judgement
i _ _

1969 Dike 115.0 100 28 1,500 0
Triaxial Test Results (CIU,
UU), judgement I

Gravel Road*
1 _

125.0 0 42 - Judgement

Cemented Ash* 125.0 0 42 -D Judgement

Lime Treated Ash** 97.0 0 30 0 30 Experience, judgement

Light Weight Fill** 95.0
7-7" 1

0 35

FOUNDATION:

0 35 Experience, judgement

._ L .-_.

1-

Alluvium
L

115.0 100 28 1,500 0

1

L0ess***

Glacio-lacustrine / Till

Failure Plane

120.0 100 28 1,500 0

UU), judgement __

._ .,,_ _ -.;—— -.

Triaxial Test Results (CIU, 4

-Triaxial Test Results (CIU,
UU), judgement

120.0

120.0

, 1,000
I 1

'1I _ .

20

0 14

Residual Clay 120.0

' 2,000

1 0

0 Experience, judgement

14

100 28 I 2,000

_ Shale 125.0

* Materials included as features to back—0alculation geometry

0

__|_-._ - - — _ __

‘Back-calculation, judgement

Experience, judgement

1,000 ' 20 2,000
1

** Materials included as features to slide repair geometry
*** Material included as a feature to shallow slide area geometry
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TABLE 4
SUlVll\/IARY OF ASSUIVIED MATERIAL PROPERTIES

FOR PERMEABILITY ANALYSIS

t M M 1 - 1 i

I- _ .

1989 Dike

-. Generalized Material Pernreability
1 Type crnlsec

1 DIKE: '

" - Source

5 . 0E-06
Experience, previous test data
,on similar compacted clays

Bottom Ash 1 .0E-02
4. — -.-1 -1|-

1969 Dike 5 .0E—06

Experience, judgement

1.

Experience, previous test data
on similar compacted clays

FOUNDATION:

Alluvium 1 . 0E-06
Experience, previous test data

_on similar compacted clays

Glacio-lacustrine / Till 1 .0E—07 Experience, judgement

Permeable Residual Clay 1 .0E—05 i1dgeInent,vibrating-tip I 7 U
J1:-iezometers Mg,

Residual Clay 1 .0E-07 Experience, judgement

Shale

REPAIR FEATURES.’

Lime Treated Ash

.,.-_ .

l .0E—07

1 .0E—03

Experience, judgement

i
1
Experience, judgement

Light Weight Fill 1 .0E—03 Experience, judgement
I

Geomembrane Wall 1.0E-12 GUNDLE
-1 1-

Inclined Drains

1-

1 . 0E-03 Experience, judgement
1

Soil-Bentonite Wall 1 . 0E-06 Experience, judgement

Drain Wall 1 .0E-03 Experience, judgement

Cement-Bentonite Wall 1 .0E-06 Experience, judgement

D-1.XLS Woodward-Clyde Consultants 8/29/95



SUMMARY OF KEY UNIT PRICES USED IN COST ESTIMATES

Description Unit Price ($) _ Unit _ _ Source
1. HDPE wall “GundWall” in 10. 50

cement-bentonite slurry wall
Ftz Slurry Walls, Inc.

_ 301/934-1846
2. Cement-bentonite slurry wall 4.25 Ftz Slurry Walls, Inc.

301/934-1846
3. Inclined wells 40.00 L.F. Warren-George Drilling

201/433-9797
I _ .

4. Lime fly ash injection of bottom 3.50
ash

of treated soil Woodbine-GKN/Hayward-Baker

5. Excavate soil in slide area and 5.00
recompact _ _

<1-y . Illinois Power

6. Excavate soil and stockpile 2.50 CRY . Judgment
7. Drain rock or shot rock 15.00 c.y . Rogers Ready Mix

_ 618/282-3844
8. Seed and mulch 0.50 S-Cy

--1

. Means Guide, 1994 I
9. Strip topsoil I 0.90 c.y . Means Guide, 1994 _
10. Lime stabilized fly ash

(lightweight fill) _ 1
5.00 fly . Judgment

1 1. Soil-bentonite slurry wall 4.00 s.f. Geo-Con
817/383-1400

12. Drain wall 9.00 sf Geo-Con
_ 817/383-1400

13. 8 by 10 Box culvert 600.00 I L.F. Means Guide, 1994
14. Vertical wells, pumps, warning 15,000.00 each Layne-Western

s stem 314/343-3700
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SUMMARY OF PRIMARY REPAIR OPTIONS

Desi n Intent/Ke Elements
Estimated

Option Cost
(millions

Deep Failure Areas

Lower groundwater elevation
below downstream slope with
drains/pumps.

Parallel Wall $4.3 e Upstream cutoff wall
e Upstream drain wall
0 Downstream drain wall
0 Pumps within drain walls

Shallow Failure Areas Advantages Disadvantages

Drain bottom ash by cutojfwall and
pumps to mitigate shallowfailure
and liquefaction.

0 Upstream cutoff wall
0 Pumps in bottom ash

Lowest cost 0 Continuous pumping
Maintain dike
alignment
Maintain dike shape

(active system)

Build new dike downstream of
failure area and without bottom
ash fizz.

Translated Dike $6.1 0 New clay dike
(W/0 additional 0 Drain wall below new dike

R.O.W.)

Cutojfflow through bottom ash with
cutoffwall. Mitigate liquefaction by
lime/fly ash injection to strengthen
bottom ash.

0 Cutoff wall
0 Lime/fly ash inject bottom ash
0 French drain

Passive system (no
pumping)

High cost I
May need additional
R.O.W.

M 1 '
I Lower groundwater level below

downstream slope with very
impervious wall. Use
lightweightfill and toe berm to
supplement drainage.

0 Centerline HDPE wall
HDPE Wall $5.7 0 Inclined wells

0 Lightweight (fly ash) fill
I I Rock toe berm

TLC\1LPOWER\TABLE.6\August 1995 TABLE 6

Cutojfflow through bottom ash with
cutoffwall. Mitigate liquefaction by
lime/fly ash injection to strengthen
bottom ash.

0 Centerline cutofl? wall
0 Lime/fly ash inject bottom ash
v French drain

Passive system (no
pimping)
Maintain dike
alignment and shape

Cost
Complicated
construction
Environmental
concerns with fly ash
fill



@WCC—ST.LOUS

14u-
Q I

dted:06/09/95o11
8

Lost

DWK3

O\TASK240\\/CNTYMAP

FI\5E\

5
Ll.

—-—_=_,_

'ta f"

ePtrr11 11’ 1:11-'.--1"!-tn‘-' --

I

| 71

sq? _-_';-=_r-'-..-

.._.-,I3 -'11.

_I

‘____.

"1.
-1

F.'L..-:5;
.- |_i_-__

-1-

rl-H-‘W5 __ I.2’

._“-.___
_.

r-"'_.-._._.M-M_
._::7'—T_____--__L

.-
I.

\\ -1

"" ' — -- -.-.-..,|

_es-unn- -Z___..,f____L

-r

r

-1

' a

.I.._..,1__
II- ____.,t :5_ji'-'

'-:-T‘.

,1’1

-_.-.-_ _ H

. __ H

" _ "I-lII:“ | _.' ' ___ ___

, - ..;-|.'_— 3'! _
G-aging 51.111611 _ '_ “

I - Ir 1"--1'] --;?--L'i'_-1

1 --. ;-_I.r'*~1--1 1'14 '1' 7._.-1-_ ,. ,. |
'_ I ll

. -- !:.L».=i
_. ' If '1-"e_ I-I-I _ .

I

" 9 I J o
_._ ' ' _i ._

. |_,.____. i__,.
.1 ,»'

15' 1' "-"=n=._-:1

Reference Drowing
N3807. 5—W8945/7.5

-11-.»1'.ii'1n

._.-

P"-l

BALD1/1=’t\l

_ '11
I - : i 1-iI‘§?;;="=‘l_:?_-‘E -. .

4 | I .jj . . -
. 1

; _. _." 1 _ 1'1'1-1.
.-7|.‘1- '-1.

ll.
-I. 1

_' 4-

-1.-.

-4.

_ _ __ [1611
'1'; -1.'1t_i'

-'11

- I
-.,';..-

'1.

|
I

I.

.411-.--_,...

FISH
it‘.-1 t. it W11 N LA KE

5111111111-1 1/ ELEV 430

FATE'1

1

5

RIVER

KASK1"1'5KI.-41 e

- r-—-;-—---  --—C— - _ 1- 1 1 I ---1- .

lw-—

|
i .__._-*"_

--.__1~ ---

._ _-_I- 1

- 1 I

-| _ _,_
I

-_.» - _- __.|_-_ __ _ ____ _

' '1' _ T I _'_-_._i.

A 5 ; 7 i'1=.l\l'l;l;ll'~tE set’  1 .
-"—"_'.-'-._"

F

G71‘-

.
.1,-‘___,-*

..-____
714%

___

e

H
I

__.

.
1

.

,..__.....__..'__.I
‘---- ,.. 1 .. 1 ,

1- j .'

1

_l-

| '|._

I.
ll_@ Z

I
1|

1|_

-1 ce11=.-1“.---1 =:--
, ' ‘Subs

1"-

1

M.-_,,.._.

__:.-._—1- -1--- 45.2" -

1;-

1-‘

"- 7"-l\..t\.ll"I' lJ't.l'l.11 11 1., u I, 1;| -, I

1..

.|.W1..
“la.L

_-.1_"|-"+-

l.1'_.
r‘|I. _

1l__ __ -_
___ __ ‘P —I-- _1. ._ ,_,

1. 1 ‘.1

I ___ __--'---._ ._. : 1?.‘ _ '_ '_ ' I ..I._| I
_ _ __ _ r ;_ _ -IF: ' ' _ .- I I ___ _ _ ___

I ___ - 1'-____T1~r -_ . _ 1.

' --. ll ' -'
"- - H"-' -4' : _ : -' . - '-. -. 1 --4 . - - -. _, . ‘Fin . _ . . .

l-'j|-‘_i1i- 1 "-- ' I-:7'_“="-I-1=_- 7. - - " ‘ ' |_- if '1.‘ 1 5 . ' __| ' _—-___ _ :51; =__ ' _ -' 1 | I I-I-I1 .-
' "'- - ' '_'..:--—::!'_--'- '1' -__“"_'=“:-1: __ -- - - '. ,|, J-—— '1, — *

' Ire ' ?7'fi':-=__' ' --- -' 1‘ I I- ' '

---~1--.".-=-e..--_._.- .5.
I-1 - _ _:‘:'1_-:— ' 1

l _ _ . B~r,'1T'“"' - — ___ ,_l '-I:—.—-.-1-_-_:_--_|___'I_ _ o_I_|‘Ie:

I __ - .15 ,1-‘I ' + I _ - .-Ir _:.=: ‘ 1 L4 .
-|.

" __-— '----I--—|‘I-q,_ _—r:-1- grt.-—__.|r—Il-I1I .

_ . I'*\- 1 . ,_ O -I

token from JSGS topographic mop N3807.5—W8952 5/75 8c

'1-1. H '. I 1 _.' T .
1| E!|_._,__ H . _ -. ___. -I1 :_r__ _ __ _ -__::__ _ | __ _ I I ' |- - - ._.‘ L‘-" |

-‘:11 I LI-'7" __ _| - ' .-' ' |'.__ 1,";-'\-.

I -' _"I_,'§T11StJohnsfiem

‘ —

-. _ .. . 1 17"-1. . 1. __ . _ .
"' '-- “W-_W “Z-it ' ""1-"-'-':i‘—;t—%_-7'-1.—' - if -arm -1- -— . "1 -|-—---—-—---—-

_._‘-.

ILLINOIS POWER COMPANY PROJECT no
BALDWIN POWER STATION 5E®856@
ASH POND. SOUTH DIKE

Woodward-Clyde 0
0 1 Consultants

_  Engineering 8: sciences applied to the earth dc its environment

URN. Ettxbcll 5 22 95 no no
SCALE MILE D5'3“- B7" gnzf if Vicinity MOD

CHHD. ET: 1' .11 ' '- .13 -

._ i -1-

|

'F'

.|i—_1Zl|'_-'I|l|||e—_|-1!‘—"_.__

;€_,__—|jL1-

4

Baldwin m
CEH1 __

_T,M.‘ I —i=|-:1;

—-I —-r _._ __ __ _

:ii-'1
Baldy 111

'

qth _ [___ I -III-

1 ":_'_'EH'= _ I-1-or
ri'—_"-I -|- I-

I -

I 11 __ __‘
'-r—

P11
F

‘II
II I-

‘_._-ilk-

1‘~1||.lul11111 1

IQll‘

‘U—|I QT-1

-M5--_l-1|--.——.-11|-__



— o i o ii

LOUS

959ensp.m.9WCC—ST

Lostedted:

F:\5E08560\TASK240\ASDGNSEC.DWG
i-5L:

159 "*- - 9 _ _

19$ / _ _
HYDROSTATIC 2.5 Q OF

Q‘ UPLIFT PRESSURE 1 |i 01.9 DIKE
V -' - ! NEW DIKE (1999) . I

' _v_ // I
l _..-.Ir///  m'Ib~ I

-it,-_ .|-__ .1 "L."-_-I .' J. . i. ':._:'1_.';'. 1-1'-__1 . ' I '.-'- . ~:ll._,'. 2': ‘-_‘_':.__ ' ,::‘, : --’ '. I-|_ ‘H . .':E.",!'." it-_ :."- *:_'_"‘ '.fl__. .‘ .- _;"",‘__'g'.:'1_-1:: r

- .4 '-‘- - -.=":.1 - -. - : .'-.";.:-'- »= -_I-~'_.‘-."_+.';_.:'."_'T.' / |  
*1" ' ' “ "' I;?.-£1-::=1-5;‘; ' ' '1' ’ * ' 1“' '-.1-.' - H J - .fi.1'.. . . “‘- ' - H = .'-

RELATIVEELEVATION

I1-1 : -I I-I | I I LP. 1|: -I ‘I | I‘ LP ‘-1 1- ll 1: ‘qr I -I I I I 1-: 1 I-I :,__‘ I

4' I--‘fl "I I: :_- J ‘I :1 -‘LI I 'l L I I-I: ’=1‘|' _||- ‘I . I‘... |-+1 1: r_-i -1- i‘; |-|_ I _r '4“ PL: I_- I :.| IP.: -‘I Ir. I '5" -,1 _ l
.- .-¥- 1. ‘I urn.‘ _‘. l __ P‘-‘I1 ‘I -1 H 1?. ‘I ,_ ‘ I-.-_; I ‘Hr Ii. I"-. I‘: I ‘F H. |.-:1? I ‘._.-Pi,‘ I ‘F _ I I J. 1-.‘ ‘ -1 -‘PHI--. ill.‘ I‘... _-
I1 . I ,. -1 I, _ -I I I‘ I_ P ‘-_,_|, I "1 I I I. I -1‘-.1 -I -

__|;,‘:' -. '.~i'.4-1: ‘ J "..' .5 1,] "' . - |-' ."., 1 . 1.‘. I _ .|_ . T._.__,- '... \- .,. ". . -L_ . J_.,_ ,.-.r ‘ .- . ..- pl _' ‘

.1"+.,* "1 .-. '__- f -; .-1 ._"-_.'-H :5‘. ;'_ -P-..__..¢ /'
.‘ 1 h ‘D I. 1 I ‘ ‘Ir ll 1| .-' \r-II-- . L‘ I.‘ -I _ ‘L. l- ,.: 4...; * : ' |

1|',' -‘I -" E 1" , ‘I I "If "- { 5 1 I L-_: "din "_;'_ . P‘ '|r",*|.|l :_. .

.'- " '- H. I. I- I‘. _ ' - "*- . ' -‘:'. ‘: .'..-'.'- J5 ‘

. - ---1-.--: " ~~.‘.1.-L----=. .--:-. - .I I‘,,i in“ I,‘ 1|; 1" -I1‘ 1|. ‘I II-:1| '|_ 5 ‘I"- ‘II’. _
5 1-.F=',;-II-l. I__ _,q,_.:; J-11'.1;__'I__.:'._‘.I, § I -.',,_ _.¢. 1.‘ _._ 1 _.‘,.\_.; I‘ -‘H:-.',_.:'_,.,.__ ._ ,,. _ _._ _ ._ __ ___ _ d_ _

:" ‘ " -r‘ *' "1: ‘II * ""' ".-1.2.‘ I .- 1. - 7 .":" ‘.'.'. " "I
':- ii’. '*I|,I "'*. F " ‘ 1 ‘I. "#" I‘ H:-\ 1 / 

1"" III‘ ‘ ‘: -' 1;‘ I 1"|" I -L-l ""I- 1 I.’ ' '1 I. "I;-I; ‘I-

-L-"= -7'-‘I - ' ~'-'* "H L‘. ‘I. ’ " +'-*~ +'- " I J . I //4-’|’..I’..n_ —
" ' " * ' fir-' '- »-- - .- ' -in-1_"1l in '@_-Hi '§"'-A".-'#.l""..|D"'.lL'.f..-fl'..l. -"..@'.1'-h§'.I.-- g‘ 3\"""%)\ 9

1- SQJQJ

- -—-1,-N-mi »

APPROX.
Q OF '

NEW DIKE
.;_

APPROXIMATE PEAK WATER
SURFACE ELEVATION (EL.82) -

“' ' ‘APPROX
*- 459

TION(ft)NGVD

ELEVA

I-I '5‘ _‘.'-. in I II: ,“‘- F “- ‘F -I ‘ 1-1': 1‘. - ‘I I-11:. ll-l|,l_ Q‘:
I‘ .-I‘ I 1 | I - 1 _ J II I -- I: I _- _, I H I 1 :;|

- " '- -' 1* H‘ -' .,' -,,I- .1 r 3-: ‘-1- .* .. " _' .,::_ "I ,,_ ... -._. _ _
I. 1 H ‘I -P | 1: 1"‘. Fr‘ i ‘-1-’. " 1' 1-1* III. ‘_.' H, -1 1_ -' I I In

L .-'- :'-- I. " '-'-*~ .‘-' ' .' ‘ ' ‘ " ""'" .‘!|--.-1' ' -I‘ I . 1 ' '-'--- +"*- - -| 1-. 1|I ‘I JII 1 .I I I L ,1, kl ,| In-\ 4-. IF I I. h , J ‘I ._.," 2' _ I -‘__ ‘I I - -| Ir
I I 1- "" II I|- I I-I| ‘1"I- -II" .1; -1 , ._‘ -;\- |"|' ‘ .5.‘ I , |"|,,I I"- - ___- -. . . - VA L~. BOTTOM ASH~ ~ - .-- - ~>Ii I -1 ‘H I I I -‘ I _ ‘I I _._-| It I ‘Q J, II _ I |,+I I : -I _‘,_ ‘l _.' _ I I I ' _ : 1

-‘

4_

409

0s/22/

'i.'-'-"-‘- +11.‘-1"LEA‘N- 21% it-=1.
|_ BLANKET DRAIN

—\.
Ii. 1

.
I_ I

I| I

I ul-

|-\_.,.i-.-‘I——-—_

if-'=?.Zi-'I'- II

!l I
J= FI |

1
I I

-1
I

Qfiil“ I I 1 I I I I  J I Ti L 1- | r‘ r I I  |
-119 —1QJ® -50 G} 5(2) 1% 159 13¢

Q
HORIZONTAL DISTANCE (ft)  0

Note: This typicol cross section is based on the construction drawings SCALE FEET
ond records provided by Illinois Power. ILLINOIS POWER PROJECT NO_

BALDWIN STATION SOUTH ASH POND DIKE
BALDWIN, IL. 555856”

Woodward-Clyde 9
t th nu a¢9| g sclence opplle o e ed its environment

DRN‘ BY‘bd' 5/22/95 As Designed Section HG‘ NO‘DSGN. BY: _z . _
cum. BY: I z3_ in Fonled Areo 2



I 

O6/22/95@6:28p.m.@WCC—ST.LOUS

edted

Lost

F:\5EO8560\TASK240\ASBLTSEC.DWG

§1:

ism ~ I I — -- 505(2)

r 1 I -——£I—N—C&-——-—. —

if

F APPROX. I
| q:_ or .NEW DIKE

I"

I

APPRUXIMATE PEAK WATER “
1594 _suRFIo£_ ELEVATIQN (|:L.s2_)

HYDROSTATIC

I I I ;._ II I I| I I -I I II I III l- I |l I II ’ I I -1|, | I I -"I.-I I I- ‘I - II I I II I II I I. -4 I II 1. I _ I. -I. I I I I I -I I _I I III F
P. I :1 ‘I +-I -I I.-H-_ I ‘I I 1: I\I.I:,-"- -III‘ I‘ --I I. I... I-I’ -11' I 1-Ii’-; -‘I. II‘-L -I-'I I l-.-f.-I- fl.‘ ‘fl I II. - ICPIP-‘III--Pg: I "'l.'- II i '- 1

In P I I I ; ' I -1-; J I I i ‘I-" I-‘I I '4. -I‘ "I -II:- "|-I I I -I’ I P ‘lid: I I -: ' .1 ‘ II ‘ III ' -- 1 1' II I '| I-I ‘Ir "1 II- III ___: I I‘-I "J I'I .1 1' ' '-1 - 'I I __ _ I I -I - -_ -1 £1‘, ' --' II,_I.: 1 3 ' I‘ I "II " I‘ I I :I;'I |‘*II_ '2, ,‘I_ _ .' 2'1 -‘_I ‘I IIT ‘-- ;l I I-I I, ,5 I,‘ I J} I II ‘II I ‘-1 I I I I III -I‘ Ij-'..‘I _ I:-\“‘ I_ ‘ll I-J--:I ' I'_r‘ _I" ‘.' '-I ‘J -'I": _I 'I' II
I "' ' 4' |- I I | III -I f I I I ‘I ‘I I I ' P I P - I I _ I I I_,- I II. I I I I I I P I I _ ,| I r I- I _

-. *“'.': H i ‘H ' ' .f- -L--""-". r I'I-- -I II.‘ .' - I .-*- I: . -"I-' I.-. '-'~I -'-' I 5-“"' I’ ’ " r- "*‘-1“ ' I
I I I- -I I I ' ‘ ‘I II I I l- I "I-I * II‘ I I -II _' "I"I I I III. ill. nl’ II Ir -II l PI II I-F .| I, 1 II I 1- II-ll Ir -h ‘I

I r l I‘ “III I I J L I. ll I I I 1 Ill I-I I I III I I I‘ I.‘ II" -I

RELATIVEELEVATION

IIIIII’rl_.J'.'IIf‘I‘I
:"-5""I“‘-' -.I1HI-I,

.5-""

'r'i'I"|I'-I.‘-'-I,-I:III'-I-_-II-

PII

*1»I.'1

Iii .',_-_
-R

I‘-Y

I‘

Ii

I-if.15- ;l*‘| II‘.III‘! '*.-_".‘LI-I
"I
4::L

1-‘I14' i:-:1. -37.IE -I.‘Q

Ill-'3'.
\/ATION)NGVD

_ --I ~,I:I . __ , _.,. - I-. h_ I II ___ _- - I I . III I 'I I I, I I I, I IIII ,I I‘ I_ -I ‘J. I_ I I _ II I I I-1| , I I
.- I-::"'I1i.-I '-'."_'II' |'-‘II I’ ".:_I" I--‘I :I I, ‘I ""'.-.I"_" I-__ II I--- -- -. .-IrII . Ir ‘I I . .- ' '-I . I ' . I..I*I I I I\.,.aI " _‘ _-

‘II I ' ‘I! |-I I": 1:-"I ' :|_‘ I I L-P “I?-I_‘I I1I£‘._I'I'I LII r| I -I- I:_ HI In |||Il“.IlI -"-I I5-I'_I"I_'_"I'I _.' I"'l '1?-" I-|I_|'|, III?’ "-II-""1 I -I-I"I '1-I'|" ._.-1 - |.-.1=. . ~ .. . ~* I ~. I 1 ~..-I1; . -~ ~vIR1Es =:.- -' 3 .
I ‘H l.III‘i -I" I I'I.I"'I‘ ‘ ‘I ASHLP" I‘ ‘I-II‘ 'I'rI-I“ ‘Fl-I 'I' Inf. ‘ II -- ‘I-III‘ "II ' ""‘ -- I-' * I ‘ '.' '-

..§'f:'-.-__"'.*_ . W ; .. ..--_}:_ . _. UIGIHAL E; KE i
'I' '1-1I':"'." I‘-F‘: :_ ,' h: ':".'.I _."'- I, ' '1 -:'.' I ‘lg -1‘ I -H. ‘.-5.’: Isl...‘ I," H_:_;___:_.__._; .__ _._‘ :1 _. _l:.__{_ B.» I \_ k (1ss9)/ ELEVATION *IrAR1Es __

F ‘I --I-I‘ ‘P-"‘ -IfI_I'-ruzllfl ‘I.1I1I- i:.1IIi---:‘-1:‘-|-:I-‘i -I-\ ii.‘-P 'I.~J‘- ‘J I IE In I’ i I +w,:r\ ‘ : :._:;"]_+'F -15:, I_i-IF,’-._:__-‘I'll.-:'_.'.P' / I

I. __,._. : _. -,:_ I_._, ;~_.:I__ _.-._ _I". .1-.‘_lI_:.h _:_._: _ . I

.1.‘-‘I 1“ “ "r -" H‘ Ft" H‘ ="""" I r ' 1*’" .. .. -,,_.“,_. _ J _ _ ___“__:-* %%§\:‘-Q I I :1 Qghs‘-1‘-x .
iii - g:i ‘ , igél \ ’ I

(ft
- -II I, IIIIII _.I-I'I-I|-I+-\.'\I 1- " 1'...

"II

I . -:-~ -: -- I -- ~- {'1 I
I1‘-I-I I‘ ‘I

i-..---'.\~I,'_‘"=—1‘LIII-3.‘

.—--.- F?I-I-IIIII'l"I_:-:--:-::-

mg!-‘iii-"»\\

ELE

_ it

In BLANKET DRAIN ,

i _

4
F F

J ‘I i
0 T_ I _' I “T I T I iT__ili_'|_ I “T I i I T-no -1001 -so 12> so we 15o 180:O 25

HORIZONTAL DISTANCE (ft)  

Note: This typicol cross section is based on the construction drawings _ SCALE FEET
ond records provided by Illinois Power. ILLINOIS POWER PROJECT NO.BALDMHN STATIBALDWM IL on soun-1 ASH POND DIKE 5E@856@

Woodward-Clyde 9
Engineering 6: sciences applied to the earth an its environment

DRN. BY: b(|| 5/22 95 » I FIG. NO.DSGN 8,2902 / A_s Built Section 3
CHKD. s~r=- ; , ‘Q qC\ |n Fd|led Ared



rn@WCC—STLOUS

i ? ? ? ? 70 LO ? ¢€ ‘T ? ? ? l Z
BY/D3 __ ASH PO\I09 \/NA NJ E/\/ 0 7 424 X /T F

1/
TE $214057)
Ll S NI

(N/

NEXKTi\

/T ‘ Z3

I’WSZ7
Q77?

M\

\
I’+\1LS

A

Q’
/

§\v 4//

'\I@Ii

I!
/k

CDl}+7!’T
ID

"FQ9/L

[><r):I/ A/\ QQ3 fifi>

~ >4 /I F .

F2 1L

la‘
ii

E
ii

‘r
9-1‘_\

E

‘"1;s§;
/

DO

\\Cll,/V (0

InU7A“OH

U7

I7’iS+
99+9w 5/V

—APPROXl ATE
NEW DIK CRE /

9v
$  

L}
Zi\

/"II
/

JR A

M/F
3}/L

“N R
// I /§7T%’€

A —#=!,\A\

’i 1

\:E%I\

I:I’ L//»Ij’I/’ /II
~ A1L\\ IL

T W
I/

r€
IIIn 1?’

\ \\§ \\

00 l \L\&\ifib\§\&Ff

\§:T:;»”tTT+-\>
::+,T\ Ev)

Q/;/;)/;*,I/SO /“I
/,_/)V:_lL6 _/ / //I:

W ___‘/~//FL / //E/@\\//Z

// ~.@//\>//

L//WT Q]:

‘ BRA — ROXIMATE ___
‘::5_ ,,,;,';'£;_4 e DII<E GREST

L
4 _______.-— q/Q A2

\

\\
\

VA
74 1~+i
__/ *7‘ '1
\/ / /_/

57> OO

1Q€%
OO+Q

I\
W“\\\I\\

\\y\\\\\\\\*Q£~S

44 / A6\ w _ /
T _

I

\\\\\/\%Q\ Q7\ /Q ¥ /

/ \ L

/ G/I/\ /jk/W ET;

\‘+ B/TEACFARM HO/5X/ST//\/G
AND DRA,,\,D/Dig//Iv<E<3

I
S Z+89

He/0

T
I \ /Z133

//;/

§\§\\ ADI/gé’
L\\\ ‘>1- ivI »;'<=’¥

‘ \_ \._

- $5.v \§§_\§5fi\

:79 L \
, \ \ /

B iii \/ //
\ >”\'I/ EL O/RA \L\\ &‘ 70 \ ISRL \ 257 \\ ____xx

\1 1 5 82 P RI ‘ \ L*\*\\ \l\ Z ANIZRA/2 O \ ~I~
\ \ X ~ L A GRA

_________ + \
A  S//\/G \<i cuL\/ER \§ i Kr O‘ R \ \ L /NV EL 4

BA D ‘I? Q ‘"8?+3‘ T 76 29 3L

W 78 0 \ \

\*\\ ACKF/LLL ‘O R/PR R

\\ \I%IQ\
_\§\\,yIII\I _;~I¥ISwj\I\

\\\*\iL\I

kw4

/\/1Z'Tl\IS'\/V5/_L+++L

A
 

\\\’//
\~#512 T1?

‘II IK \ + +
§

E

¥\ 7f< RAVE __, C
\_ \ :__ J ~ 2 ‘D

T0 DRA//\/\’T‘\ J  7/ \ B

// _ /\ I ~éLOIR /7 //A T‘ if %7 Q
‘\§%YIH+ (TF5 395

/I / / \ \ \ L / Ti I‘) R I "402 SL0
\ _EC$E/‘IR 76 \ / Ti

L /_ *4, - \ OE ()7_\BU7_/IIFRQ/I4 \ / / ’ _ \
\ +  / B7I/\/RS 1 ‘\_./12 —~ \

__ A S X

I\>;"
F’\

7 420 _
422 ‘\\\L

I+9VVLS

4

iii‘

\\ TJCFQITIT

SKWL; ______
N \

& \_

&

T

,_ 2"/_//J I
Z

L

/I5 9JI'I§/D‘
/W”\\’\ TTER

-/I LIE5
/B

+/W R A \»~»/ /FE I

4B/H
fi~%~/“T

DQ
LL: ‘PR5?‘LP

T6?ZJ\ IEQVWIS
’\

L.

A A  K i

_>
\ \

S
F

$
\ P ZA y 3_ E \

E

S

R‘
f 4% \ 428 \ }E

/T 11% ' \ ‘ T ; . 45
/K ‘ \ §%;:\\ \7LI= x\\

\ 4770 SLOPE §\T\T\\°XY|\\ \ \ \\ E.‘was‘ §_\ /TH E SA/\/D A/\/D AP O PRQPER F! ‘

NOTE GROUND SUPFA ELEVATION CONTOURS WERE D3 + 0/ » J \ \ \ THQRIIH \ ‘Te F \ A 251
NNED FROM AWIN I-IE 214 DATED A T ’\ \'T \@\ ~‘G C g TE A _ Q5/QZCK L \ _
CI-I I6 I967 BY I-IARZA ENCIN y  q:> xi; w M 1  0 D A/N TO EL 4

DIKE STATIONINC FOR ORIGINAL CONSTRUCTION E TL
TIO O+OO FOR TI-‘IS STUDY=STATION 52+6O X J \jj

ORIGINAL CONSTRUCTION 5:’

A SITE AND EXPLORATIO PLAN A SCALE OF
ALS 5OTt IS LOCATED IN RE 7

OF T REPORT

\" BINLIETETK IE D P T9'
\

2/ 

E \ Q D

\II \ \ L \\BACK L W/T KF/LL TO L \j r \\\ J
N L H EARTH/q T‘ / /TAB“; \ \ 1 T \\©\l\

+

‘E +  

42 \ AT /\) \\

/ELil

/N//0
I,I

\(,,/Q”W15/ K ///R//T

LiJ

I>I II; E

xCA1 E

S

/ \/45%/T

D A 7*L

+ DETERM T/ON TO *0‘ \ \ L \\\L§““g'“”g i TH ‘ L
\ I i

434 S APEx/ST \ A/\/D A O L/ G CL/L\/ERT T \ \ -§_ GRAI/EL

T ——- HI ‘ D
P \ \_ \\ \\  \

E L?/3
\ /LIL EA

\

L1?‘
‘L

III////QIn’
W,//

\

\_\

\I//
/

/+I

/0 _mJD1 CD /rw\Zi“

+

/\\
/\J \\/\7/R//R

/ /

/I
/// III

E P -I>~ —I>~I\)

C PM
$

$

\

\ 440I
'\

STATIONINC ESTABLISHED FOR TI-IIS STUDY

—IO+OO —8+OO —6+OO —4+OO —2+OO O+OO 2+OO 4+OO 6+OO 8+OO IO+OO I2+OO I4+OO I6+OO I8+OO 20+OO 22+OO

42+OO 44+OO 46+OO 48+OO 50+00 52+OO 54+OO 56+OO 58+OO 60+OO 62+OO 64+OO 66+OO 68+OO 70+OO 72+OO 74+OO

_ APPROXIMATE LIMITS OF SCARP QR|@||\IA|_ DIKE gTAT|()|\|g

— 460
C— O

\\\\\\\\\\ \\\\\\\\\ \\SN \\\i\\\\\\ \\\\\\\\ \\\\\\\\ \\\\wL\\g
t\\\\\\\\\*\ \\\\\\\\%\\\ Z

-l>C-3 W—OC— — — _'_

/I7

\\ T%\\\\X\N\\\§IU“ LI\\\\\\\\\\\\\\ ‘‘ I\\\\\\\\\\\\\\\\\ EN\\\\N\\\N:

N%EN\\\\\\\\\\w

\\\\\\\\\\\\\\\\‘I
 w

O0— — — — — - — -5- G-2
x

— 450 N \\I
\\\\ \\\NEW

DIKE- 440

\
/- 450

\\\\\
_ ASH _

NCUDTON

W§ \\ \\\\ \ \\
.//

\\\\\\\\\\\\\\\\\X

LE\/A OLD LOESS

DIKE
E ow CD

i 0 ATON

IIIIIIIIIIIIIIIX\XN\\\\\
Wf\NK\\\\\\\\I\NNF

\\

\XX\\\\\

CLACIAL LACUSTRINE/ \\ \\// / z y /%C / X<||
%

- 400
\

 \\\\\\ TITIIIN\\\I\\\NN

CLACIAL TILL
ii KDE

4/\ \ \\ /
— 590 \N®/

E HIGH PLASTIC CLAY
200

'
— SGALE FEET

- 580
WEATI—IERI;D SI—I ALE

ASSUMED DEEP FAILURE PLANE 4
SCALE FEET SCALE FEET

VERTICAL HORIZONTAL CENERALIZED SUBSURFACE PROFILE
ALONC CENTERLINE OF NEW DII<E

Q.

34
00

08/25/95@3
"E3co
2'1’'0<1:
4-"(D0_|

:\5EO8560\TASK240\PLANPRO.DWGI...
E15
E

RevIsIorI No DescrIptIorT Date By
IFCFND

CLAY (GL)
CLAY (CH) BGRING___ NGTES

___ BOTTQI/I ASH TEN PW 1 THIS DRAWING SHGWS GENERALIZED SUBSURFACE GDNDITIGNS
g||_T (ML) SEE GRIGNAL BGRING LGGS EGR DETAILS

PIEZOMETER LINES INDIGATING STRATA BETWEEI\ EXPLOPATOPY LOCATIONS
SHALE ARE INEERRED STRATA SHOWN ARE I<NGWN ONLY AT

E><RLGRA"DRY LOCATION - NOT BETWEEN

REVISIONSCPTU (CONE PENETRATION TEST)

ILLINOIS POWE OMPANY
BALDWIN POW STATIDN

AS|—I POND SOUT|—I DIKE
PLAN AND PROIILI;

Date Project Number FIgure Number
4/IO/95 SEDBBGD

Drown by DeSIgrI by Checked by
W CIZ

WGGdWGrd—CIyde
CGrISLIItGrItS

d th&

APPROXIMATE FOOTPRINT
OF NE\/\/ DIKE

APPROXIMATE FOOTPRINT
OF OLD DIKE

GD



i 

i 

'Tl__?'5?_' _ |

EL (.21SeyvTIIe gif-

I-u  -

— i Z1_ ._

I i —W Y _ _ l
__ I II] T1" \ [IIIIIE'_\' ‘I’; II ,

H": ' I:\jLT‘\' \'1IS'E*;<, Sit-I‘. CIPIII"-\I[-\'L*, ST Llluih 9

T T _ T Engineering & sciences applied to the earth & its environment R F — - i
BEDROCK STRA IIGRAPHY DATE FIGURE

Maryland Heights, Missouri 63043 5/25/95

GII‘IL'I'IIT BIIIII2I'IL'I?‘I'("5

\TiS('1)I1SIlI€IlI
"H

Late TT nDIII'DI‘IIiuII
I
I

I _\IiIlIlII- \\'.,I>IIImIIi;m

|*“.HrI_\' \\_\_HHIIIIl'lIIIlII

All UTTIIIH

TIIiI1uia1I

I.{:.III:-=;II'I

PENNSYLVANIAN

Carbon dale

Spoon
(includes Pa in northeast)

Abbott

MISSISSIPPIAN

I I T ' 1' 1 1 ' '| 1.-MCU I ]I}_Hl ( ITLSILIILIIT ‘
IL1I'n\ I- I IILITI IT-T:-II" .*4|TrIITg.=I

‘I ' I

1» uté lJ()\a\'LJI‘ ( liustt-I'I;IIT
I(IIeL1 DeIIn—T{I=nzIIIII I

-AAA» HT_"""'--"""' 4- -‘\""*'|='-"5" - ._ -
I Hewfladun -' - " _'- _ ' T

-—-—-9 * 'BnrIul:Ii _ ' ‘I if? ‘-~ 1 .6 uififl 1 A
I411‘ 1'; r J'ln|"\.|I\,.. ___?!

Damnnnsvullu Pm ‘ "
New MIl'I1|;l|'\li _

 \wI?| ll ' ' I
I 41-‘, _\L=~I.. ruin3 IT Ga H H CI -

|l"'-F-' 15- I -1 '-. . I " L) ‘I L. H; 4' H x U! - JJF} r-I I -l"4""-_g"r - ._»"' _ ' Q ‘ll E‘

. ‘ ' . T--. fifld1.fl5'IIIIE _<1 _ __ Venedir if _ — ‘H i ___, Ff‘-1‘ ‘-- I i h

FlII'it1:vIlI&II| W A S HI “L. I c AT \;_ N -. Stbhory \ at __ ‘K _ . _ : ‘..- 2

Frnhurg

.. .-"I "~' -
' "Li. T - I v I T- Ch h " .I I _ Stone urc _I_ _ _’__.~"'Hl _i 5- , i F"

awn! ms . ; H’ _. _,.~ '
um Darm am Lwply Ljreve _ _ I: r A/' I-.4.» _ “J _ - {

St . _ 1,. . _

C ars /Lgordei I . H85p ' I Id-UII11L. I we . Ell-tlorl / .

I I ‘ \

II;_ __ inRD

I I, 1 Oakdale . ;
-- I- ID , ._. ._ 1

-II

I - r

Try

Marissa | _ __-.1
I I \ ta ' ~91 ' I

‘I, S 1'
1?? -._||- _ Z-‘Z-i.‘ i I-III!» L‘-Pi I_ *7

FT. ' Hm: E I‘ "
um. ll"! " . cu-I-Ir;:TI'I"I,‘1iI" ' J;II;.!::I.'- _'l_!_/* ~--.  Iflh ~_'Q§'

.I I ‘.1‘ :5‘

/Choc,

I;-' ‘I

I

mun '
. "I’—‘:'.*

_.l . .

._Hanwe ‘U -II LaL
tiI-

-:~__ _\

1-5:;

" " ‘ - --- -r—'r '

1» ' -J.‘ . ,_ . . I
'_ I -' '. :

—~__ F '—. ./ . ' . .

~ ' ~ I PInckne5§4iII --=1 ' 5
'“,2.-.-"" ._ I '-._..-—-

. _ I, ll

_mnstomI§f| - Ofllflil .; 1 I _. _
- _ --1-._| .

. _-! ' I 1.‘ _ _ . .;' ..

I _ _ _

-A

. Siinlilzid "I

1' "-':_.3‘— Qfl-LT 'I._H_‘-£-g]ljr* F _ -.*5 1 S L..;.==»'=.1=*I~

Old Du QuD_iI'I'|'

._-‘-=: BQ14 |Qu I I

I.J ‘I2A’ I-___ _i 1-.-__.—w i —-‘L.

.II.-'_ .' (JF__'_,_

I

¥__f.Er

it-‘I,:1'1‘?.'5-°“- ._.‘"' H

1-1—-_"-;.1'_I:.'g.;

.__

._ __ II‘I

I I.-'-

.‘I _‘
I I-Zr}T‘

L14‘
'' 1

_—‘U
_ ICI‘1 .,_'_|. I I

___..

TIWIIII5 IIII
._ I. _ . L: _‘ F“

— _
|——|.-

—-_- _

I-_ ‘ EIHMTIII-Q J”
‘U

_E"_B.5'F\ -
. ‘ In “urn

T-L7_L;:§_\'““3dl5l~~I?-@:eLdI&H I“
1;, Durgun nu

ID ..

*4‘?

-._ -rm-=a==I~-I ‘ I -I rI Vg!Edy$talIDfl ..__.~F H H9!" 1

‘ff '12,“-._ N!h'l|I-‘ldlfl '.
r T “~ _ OIIawv|IIe ‘I 1 __.\ ; I I

|' "'\-1,“. \J.l'.| -l . G .

I.
‘I

.l-'“""“--bl

\_ '

1- '

X
Mu

- __‘___J__

7

2318 Millpark Drive



i _ .

1 Des Moines
. 08

_ -1*
' -‘I

IOWA

P! -
Davenport :1:

Jr? l h
.r""'_'M I

I‘ ' -0-!-
: . I

LLN93NDANA

FD’ K [1
12$ __

41 +— '-“
*5?‘II, |

IE/" I‘ I I

Mussolini I ' I I ' ' l

I ACCELERA110N HAVING
F A 90 PERCENT CHANCE
" IN 50 YEARS

I r...»---./_ifJ'“\L’

LOUS

0rn@WCC——ST

36‘—‘

-A .

06/05/95@

51?

<5
I Springfield

=31-— _

MISSOURI

(Di
e I

MJDF |~|o'r BEING EXCEEDED_|_ (z + ; ‘L
(percent of \‘ I ‘:11’

| BASED on uses, 1988, \ I .
‘P . erre Haute

I
In.

I
titfififl ' I (D I

. u ®SlT’E ®

‘ (Dt~%De § t
tr \ W... ' 1"lS‘--"1[I'E‘9 5

a~;_‘;._. _ h 0"“6 _ . - II
.-EZ'I¢’\ _ ' _____L(,-6--’;_\\‘ Qef -

3 & I If N‘

- i<ENjt_Jc|<Y
“ ' ' TENNESSEE

__ ARKANSAS _ —

edted

Lost

NMAPDWG
*1. 3:

F'eF:\5Eucs560\TASK240\ACCO
(I)\|O7LT] CDCDC)CD

o
Magnitude

36' +p ;8;

| .J
92¢ 91

New Madrid
Q Seismic Zone

9.1

"—-I S...‘-.-. -..-i_

Q.

..QR

~.‘Is

SI'3‘»-r“;-\O“-“@.?'|..(""g-j__"'I_"_i\§

l§%@’a=?

**l@.

8_. 3-I*'3+

-s we Ls -2‘

‘I-

Q.
1.

' kilometers

_ _ 1
0 . ' B7‘

Epicenter data from National Earthquake
Infomtation Center.

ILLINOIS POWER COMPANY PROJECT NO
BALDWIN POWER STATION 5E®856®
ASH POND SOUTH DIKE

Woodward-Clyde 9
Consultants

i Engineering 6; sciences opplled to the eorth 8c its environment

DRN. BY:bd| 5/22/95 _ F|<3- N0-
D$@N- BY= goz Estimated Bedrock Acceleration I 6
CHKD. BY:



edted:O8/24-/9504:48p.m.@WCC—ST.LOUS

Lost

F:\5EO8560\TASK240\SCRPPLAN.DWG
O0

F'e

I

l’|_-I-"_'II_—I\
—'—'-I».

Ii

..__L _ --i..,I___ _ _|__' L

*5!

H111:n_'_m_r

G.

'1.
‘h

‘I.
"l

|E >F I;I|
_ O

| I '. I I -II
I .I . . I I I ._ I __ _ I ___ _ ___ . — I I_ _. I. ‘I -I BY NARZA ENGINEERING COMPANY (SHEET 2),(Nov. 18, 1969)

I I T. _III - .:I II III - r_ ‘III -- "I"- II:-I__III_ _I-II-I-III-I— II_ ||I -IIIIII .- ------- --. I II 2. NEw DIKE FOOTPRINT BASED 0N CONSTRUCTIONI u I A..-I I. _ I DRAWINGS PROVIDED BY ILLINOIS POWER COMPANY
I/"I-l '" I \\ I It - '9 I (SHEET CE—BAL‘l—B15—E')3X),(MAY 14, 1986).|‘I __- -':l" II‘ ||I I -III_ _-|-II-I‘-‘L r- I| " I _“— I

_ _._ 1-|1|"' I_.-' r - __ ' +_4_ -1-— '_I,. I. . _, .. _I_

_ "I '. .» ' ' . I I‘ - ' I
I ___-"'III I.-" _ I__.I'I_] I" | . _,...-- "_ TIIIIIII .lII I \~.._I__ ,--'r'III/III_I ,'I®|'I
1 ll,-I'II -I-T -"JII III“ - -‘I’ -I-II"""" i SI 1/ . I

L‘ I . ' I I I

I |r’1' I I III. . ‘I 'I cII"""" ’d-T-I -III FIIII ! ‘I ‘II IIIII I F - |
III‘; .|IIIII1II'h_ -‘F III‘ I -_._:-ll ii 4-"I. W - ' ' ' ‘

' :3 I I ' I 1 I I - ‘,:‘\..__,.-I’I»- l"--. '-l. I ' I »- A ./ -E‘ Q = I . A I I
I. .- .~ _.__»- - I . I» A N= .».1' ' I,_.___..._---"" I I .
[ I --'.I I I= -- ' CRACK I I I‘- I I
I3:-_
\

I I- I.‘ I SCARP I. I E I. .5;I
. - “ ' __i_i.' ‘.1. 1. 1.

. . - -. -' I.--. ,- 1-. _|
.- . ‘P |

J -I - I _' III |-I II ::'I| I I I I ' I, |
‘\- I

I
I"!

-.|

1
.'I|

--
.1‘

._.- _._ Il- ‘L-
| I

-

-UAAl-b-_.~\_n-Ll-'I-\A-\A¢—-
"1'.I.,.“_

IT‘-v;

1'-N

I'I":.

II“-to

I-

"-I.

‘I.
1.

'\- -In‘L

-

7L

\-

_._.

.__,I

‘l; 1—:'r='' I-O

“T--I . ‘TH. .Lila.

|L__.. L. J—--J-I-I -......]..-. - .. . . _ ..... -‘._. . L - _. - --- --|. --- .. r-l_lJ--- I. -_I,1--I-1|-\'I—--:,|' '-IIII" I‘ ‘ |I""' 'II"|I"' I'I"II- "'*"- --"r'-- - " - - ' "-J. I . _ _- 1. . _ . ___ .I

-1..

I\~' \ .. E3
\ i

I I- I In ‘ ,“.NOTES:
I —l

_ 1. TOPOGRAPHY AND OLD DIKE FOOTPRINT BASED
ON SCANNED IMAGE FROM CONSTRUCTION DRAWINGS

I" . EXPLORAIIIORY LOCATIONS SURVEYED BY FREESEN
INCORPORATED.

-- \ NI A -..-..__ _ I4. DIKE STATIONING FOR ORIGINAL CONSTRUTION
\,--I ---~~1¢-:4: ‘-5. STATIONING FOR Tl-IIS STUDY

1

__|; IRf i~ ~@ LEGEND
"‘- . _ _

. -: I‘ " iI _ '; A CPTU
| \ 1|- -I 1| | .

I-;.__ _!|l

- " F“ _ . I I. i $ BORING
JII III I I I ‘III ‘I I I I’ I I III II IIIIIII II II I IIIIIIII II II IIIIII I1

‘I E-. P" II I "’I- - I ‘I 'IC3"Q ‘ IlI 2‘ -- -- —-' "'35 I I I

'~<._II_h' ._I"*-\
'~»._—-.,_a

.Iuj-II-_-:—

H

"5I ':..

- __*-L

"H.

- ‘L:--_.-‘

..-llI:n'*-' P9 1"U <1”.)- L. _ Ij"1___u“'l
1LEI"

-l-CU HI I51 ‘A.
I

|'

‘III1 1. I’

A - CREST Ell-“1989 ‘I C_6 c-16 H
|-

I C—9A *' ' _ --‘ A PIEZOMETER
i III“ IDIKE ADDITIDN IfI, I;;..- Hr‘ IE1 B_1@1 c-I;-8; I’ I’ '-4-I-I-IEIQJIL “II _I_'S+(_Zi@'I _.»II' Q BORING WITH INCLINOMETER

I» - IIIII. .-

(2l+®iZi (5) . I G -. -r:iI;i-?i~s=-. I - I ~ -I” I

I":‘I. —-I
ILL ‘H

bl.
“A. DI.

—u....*-::::; UJ

1 I i H _ _ - _ ‘III ___, ... ._ _ I 1 I L,-I’:-.—i I,-
 -li-‘ I 1'" III-_ - J ___- -Ii Ir‘ H U! ---" I - L.--1 I In I I It ‘H: _ _____ __ _ ___-‘$1 I -

_ I _ -13 I I. - I . P-5A -r I; I
- I‘ -‘ii _. . +3 __ __i_r._ II}. I ;_ ._ ..,, ll _. , _ I,_. I 1, |

I’? c-1;» 1“ f" I TP-1'» II=— .-I I II“... II"“'I"’“‘I’ ‘I ‘I .5 I". I M
3 H I A I I I .

X’
I TP 5 ,_ M____ I, <.,I_ I“~ ..I_ I I,-*”II IEIIIII rIIIIIII III I E

-I . _ I '~ ~--*
I i W I1 ‘fl. ‘J {I ii!: - I I I

‘L 1} )>
--Zr

UIT
Ir: '- i I II, I,.II‘I 1 -

F ‘H J] I. -" I r’

mi.

I I ‘I cR,E$~I'Ie.6I9 DIKE- -I C“ 8 _ *' @~"""" i"“"""*~~ ,.I
.I_ , __ __. I .- -I Ir" II C—23~ ' I__ __ _

A. If I” c-21 I P—4 MID-SLOPE W wA I_I__ ,gCI_.2»@ II I II g AQ SCARP
..~»“”"IIL’I/‘ .1’ .’ I I B-12 TP-8

I

°“"‘Q\»0\.|-|q0o_u

wk
1

G.

7

|-

1"

W... I I . ~.,L .%WWM A I i ,¢~ I
3 L V I‘-S H

_.-I’ Ir‘ | II I"
..- r I |

I .
I - ' 1 I‘I

. ' .I.
<1

If
Ii fl

{II J9I

.1
IIFI

.|‘I

4"
5 ‘-1“M.

11.
IQ.

-‘K. up-‘KL

_II AL

II“<K

T;II-I—IIII_'I*f\'\‘u_A 1_u.rl'!"""IH_I_aI—"\n..,1
‘___-\J'"‘lnL._,.,.,7__"_n_“‘ E”“”II

\_A||—'*"T'—I'I'?I-I-I-I—I‘"-I-:‘_II-II

II ll I,-I"II Rf; IJIIII if i j I j __....i_---—-|-----I I" " ""‘ '

A?:32II ’ Ii'~i‘Il’I. EL.i-I _,_-I"

r II .rI1
‘OH-§

. I _ ‘___ _ . -- - "-' IIII'== ‘um...-III»-,,.II "\I‘ IIII"‘\.____ H
-- —— I-_ -- _IIL _I— -II— If Ff H‘ u_ .e~1’II IIIIIIr IIII:II\\\ ‘I. II'I_

1 -.WI. .I.,......,1I -ggtmgt I /“*1 I.

_____ ___- ._..,.,_ _ _-_-_ ._. #4.. -.-.-».-.—- ||. 4 --..-.--.----------.-1---I -|-—-iI-I- -- - r.-.|-i.i-u-i.-—I- 1-#1-I-I-I—I -'-l--I'l'==-‘"-'- "I" ' '———--—l -- --""' _"""""' '—-'- ""_ "- — —' - I ' 1-“ _'*' '-' $$$$$$$ "-" -- "- ' ‘-3 '_ I- ' ‘ T ' ' ' ' ' ' ' ' ' ' ' T ‘ ' ' ' “i “"""_' -- - -IlI"\--—*-' —-=*P'=-= --- —-—- —='*—‘-- - - t- \ IIII‘ ‘g
Ir-IEIIITI-I II IE -' Ir ' ,3-1 -1- -I-Ii '1".-' --a-I-Ii-.-III.

I|II If’ IIIIII -IIIIIIIII Ir JIIIIII -I-— --IIII uni uni I-uni Iain i .12 1-I III-II Ii‘ ‘-1’ “Z. III"'“1._\I-\ KEL .

III/
I...-» i~ILI:IRE ARR ---..___IA A A -A I-I - ~~ vi“ 1

|-~|-I-|-I--IF"- IIIIIITIIQ

III i

-1-H. I

-I'nu.
vii;

.¢i"""

IQ—I|i|I|I ‘___I,_-I-—

-9;

iii.

I II;-mil? ________ -
_ _______; :_-,,-,,,.- _-._..’-—-——-I-PIII-I lI'I'I PI'|-- " '-’-' ' ' ______:,_,.,I.;,.n--I|- -'-Ti

.-._'-- nI||Ir-'—--'I'II- 1-.'_ T ' " ' '
_ _,?—— ' '

‘II -i..|.||.||.,.,|,|._,.,_|||,I|||r-pr-v-I-u--u-|-1--u-|--I--|--|-1 r---1--|-|-1-1-nil-I '\|I_'_‘:d:---- ' ' ' "'1 '—_ —
E -._L ___-A _3,q .Hfl-III"-+,.. I."""'- 1.I;-I-J-I** sssssss ~ ‘A _ _ _ A

;i’I {.-—""""I H __ _ ,___ _ —II|| _ W .,..-..I-==-=EI_—-
III “*9.

__II, B-19 __III___ __ IAN. I. ..l9.I.II I I
__I______ P-3 A... _. ' I 9--.,‘ I»—~ "*_ _-‘I_. "-.-...__,| I_., ..

_._..__ 4. - ---_ '-l\.=-_ —-—--|-I-0-I-lI'I'\-I " 4" " ""-I II .. . 9 I I J ._ __ I _I f-_,_II\ (D so
1 I_I" I I_II"'_I_I I II _ .-I’-I _ __: ___-_ -_'_." “- It H _ IIII-I TI II _ F , _ _ R- II A............I .. 9 » _ A - . _ .1--I » SCALE FEET

— _.=-3-_-P ______ ______ _ -._..--------= ---

_ _ -. - __ -_. __ — -=::"-'-"‘ ‘-""_““"" '
if E. fir‘-1-‘i-I _ _E _ I “W ____;_ _ _ _ _L____. =__ —I —'- J if--" ___ -F I; ""- """' “R-I.» Mm” __IM,,, Wm mm» -- - -- .-

_______ ._ __| , ---;_II_, ._-- -—-' “
; "1 L I I ___ _. if mn-

'_" —' "T " "T" "_ TI“ 1.5”.“ 6-H .,3.""" ‘f‘°*"~=- -.-q;I.______:._,,_____I,,_,..-:»__

I III, I IIIIIIII_I'I'“""'-""""_ "'*-- I_. -/III --=>"*‘ "'I‘IIII IIIII II IIIIIIII" ‘"""°‘ ’°°°°' *"""" “"‘- III —I=-“II? II_I IIIII “"' --_._ _II"'_%__I:_T-IZIIII-I-1I..I__II: ,,...--»1 l 9.. I ,_.-.e... ‘°‘°~r>~--..._ Q:
III I I I II II "I IIII ‘N I"““" -" "II J»--‘-1-_ -i / I IR "I-"'—'"<-<1:-L. I. '—1 ff -.<I""I 33 J; If H» I ' II‘ - "'9 ‘°"=-» _ -. .- I"-.._\\

.. _-"I If II ,,_ *“"I :b\T“"'*\'_,,.‘.7""',"|'d¢""""-"'*—:|-1‘__, NH: .-fin“ X, /1‘ //F/‘/// _-___-_._*_‘__?___ \’ ‘III-I--._.

I9» ~"”'I I I Ii - -1-—= -- .

II...--'I_',1%II MI /I/III
""'I J|' JIIII

.-ll-'

I*K\LI I I/ii;
_;.

—n_,.u_r_m.,.|.rrI-

‘H.fa

Q\I-ll?‘-I“lg“I-.L
-.| .,____‘| .,_ i ii‘ — __

: _IfI'I J "-4," ,.i.,.H,.|I-III 'I'|.“iII---Ilul-III-an  ~  ~u % .'\h -'iI1—'I--\-l-I-+-I-'I--'I---  i>

‘*1-I.

I ,/ III £I.I?/"IX~"'X._II_I:_:‘"“-..IIIII “*~\IH_____T Mi, fI__II_m1
_ _/‘III - I H fir '"“""- ______?____ -- --""'III I-" .-II...‘

/I I/
ILLINOIS POWER COMPANY PROJECT N0.
BALDWIN POWER STATION

A ASH POND SOUTH DIKE 550856”
Woodward-Clyde 9
E?QIgBHi]s§Cu8!3El§6SnC$|§Bd to the earth 8|: its environment

RN- BY=b 4 27 95 SITE AND "I'@- NO-"--R“ g8<1=~- BY¢III_I]IuI2/ / EXPLORATION PLAN<>HI<I>- BY= - .1; ~. IN FAILED AREA
/





pi i i

95@1:59p.m.@WCC—ST.LOUS

06/

Lastedted:

F'\5EO8560\TASK24-O\SECTHSLD.DWG

iiL:

RELATIVEELEVATION(ft)

23/
H5."W1‘ukh-I-11:"—\ .1’R .1,‘-EH‘-

PM

._“=._'
_'*-" -IL-'-_ I.x,_ pf:IIIA.-

I.I‘\\__

.___1_f-1|. H‘--.3. ‘L......"'1_‘‘W‘II-.1;
H -1.-:::“-‘I~17‘I‘

_II.' Isis."-l—_-H

|:L'-I—.-I-:;—-.

.LR1k.. 
'1-

.l.-a-£_
-1-.-._*'~s_v.I-l.

..-1

1
.'j

1‘:1-‘-
.f':{'7:-Li}*;_,/; 3'" _ “'~__(flr', ..--..9.1="lr’,\_l-".4

n-u‘I

>._~.-;/_.E-E‘.--“xi:

.._.
=.Q1"'

1---IK‘-
Q--._.. ___.

¢=-3"
flhl.~\.I§.‘I~$§~j.-._‘‘kg?-._\"-.,_\-t

\‘ '_ ‘It.

IT;}~"I -L;-3'.

15$

_ ______ __ __ _______ ___Bl-ZEORE SI-1DE* R_QD=3()% Percentage (so) of Rock Quality Designation
1613- I C

..--.- ' .- . - .- .- . . - - .- .- .- -I '_.-,_“ _ . --... -' --.1. ~L.r‘I . "L -_-- - -' _.' I‘..--.. ' -- -5@_|:_:...s--.._...- ._ _._ - - --- -------» -~ 4 yf .- H.» A .1
_._

|I -I1 ' - _'_.-'-I—
p --9 -1--T A-q-nfl-1%: -+ _ -L .1 _. _- 1' _ I’, . ll-

-I _ ," - H Ff ' E ' ’ I.-I r .|- -l
iqiulnhhp

II". I

P‘ F

_ I ‘ M KEY TO BORING LOGS
-  @l

_ SUR\*'EY P Sample pushed by hydraulic rig action. '
I COLL;-*Z|EOL 35:9 Numbers indicate blows per 6 in. of sampler penetration when driven
- by a 140 lb hammer falling freely 30 in. The Standard Penetration

Resistance is the number of blows for the last 12 in. of penetration of
the Standard Penetration sampler, e.g. 15.

50/2 Number of blows (50) used to drive the Standard Penetration Sampler
L _ a certain number of inches

POND LEVEL AT TIME OF FAILURE EL. B2
: PROBABLE ORIGIN¥\l_ GRADE

. __ B1,

It I_- L. 1‘?I"u_'IuI'Ip'_:' -;a$ 1-jI:;;f"-.:;_";""j
*-.'-Ill“

.PI’.M.
is2-i‘§'a;=I-'1'. -I .| ‘'-__\_l-_-Ii M-.

"IEl“~*u, *'~§5‘~§I.'§"~1*‘s
“L

. ASSUMED SHALLOW FAILURE PLANE .
- .- __ W I MID—SLOPE SCARP I 1

- --1sss DIKE Asnmon -A .- ‘ ' .. I '

IF’.-I

CURRENT Pfiflb LE‘I.r‘EL rs 1-=11 _ EM r_fl,’_...¢ -- - - - A .___..__,.. % c-22

" | | 1- - I |-I r F‘ -I“' ' -' .' _~"""
1 __ _ IF __.' " :1 I-.-"i .' _- 1;. III‘ | III" .I ..I"- _"_ __.- - Jr I E":._. 11' i '- _ If ‘Ir: -3|-I’ i F F’,-‘J _-_,r"' J, .> I I -.' 1 _-

.- - .- _- _- I _ . ' _- _. I-~ _. _. _ .. “A FROM TOPO DATA_-_‘.-:.-;..._._~"_;_--_.;..--.._-_»- "___--' I -' -’~»'--' -A +- " -—'--=. J i-=.-"'%T1'i . . ~=—-'——~_.—.-I-=--I"--~- . __ P-2 P-2A -

.}_‘ -._11-."- -5-.::l":1":‘~\\§
-_l- |I .

1 J’ -| ; :1 . ,
1 ‘s: |

'- . ' Barron Asrl’__sAcl<|5'1u.'-_ _ -' -- -"1
.\‘\._.- -HI-"II.‘ "Fluin '-7:11"-._Tn-'

.\_-L

"-I.-|--"-|-|-I||-I. .;.~,_;_.._-_.
l."l\‘.iI.'

I-"1H‘! “€l'*l'.~. ‘Ia;- IIll

I §\ "‘I~____ .-5'1:‘Is B-12 I
|'IlAL DIKE.

i“=Y.__ >1 ~.___H'\_ I'\,u' ;:-‘ifs

-*.—-II-_-\|--~

.L -77"“"m._~H""~.__|‘~1. I-._‘__"'~.H:“-._R
'1II._HI--"-.,_g _|._"-__\__;-'_-1-I-‘-._

1-fkkj'-._:-I‘.--'-_

.~_“\_H-I |l_HH'I.__'-“| :1s‘fj . xX ~...* ‘&§\§\§&\§_ LL11‘'1._II---_-_:-:_...‘__‘._.:.,.. _-_:E.__.:-5&_L H‘I.

rEfir -1--1-3--4-.1' Ki‘..

"I;-I’;_‘3__:_

‘~._H,“~__*:|"is-"Ivas-1

Ia ._.JII-E"-LbH‘~.-.
I myMix‘-__.\il-

.2...__\"-.,_r-. ‘I__ .-"\\~~__|‘ --“I,‘L-._.-..
\H‘H H=. _\'=1_1t“'-..'"-._ I5:Lexi:s _._

;i-I

_ _ _ Ir lr I-'1

.L -F‘-‘ r | i

__ - _ ___-II,""'_-.-I I .- . - . _I

' -FE’ I ' ' ' '

F "0 +-
BILANKET DRAIN

.—-—--r —

. .-I""_"-E’ - - _ .' -' _ ' _.'. F; ,.-‘F .' ‘I I§‘~‘*‘~A
_ ._.,_-_-

,_

--4-u

-“.1 5-. 1.: .ESW -‘I-1 e_1-‘

'-L..
‘Is‘AE-- ._‘fI..::;.;;;.;;~. .\.“~1"\_" \_\I- '1'-I~.

-‘-"1 Ia;
‘xgg.

gé1»

A '77 1-I._._.,.I
'iJf_-:",'__,-I'll‘ ___-I"; J/E |I||I"'r 3'). .-'I""'- ___|""F _,:"'.I _.-I"“l- ||r"'lJll |.I' ll. | Ill!‘ |l1_II"-Fl‘.-4')’ - _/-I1-—"H'FfH1’F"'/I':;L_:"!‘:.;")r- ';|"rfl if‘. Hr“-

M’ I .
1L.

-1.
-‘L 3:. EH3 “I. W ‘ha1 uh. “I

I .-"' aster: DEPOSIT
F 1" I-' . - ,-' ..-"- -' -". -Fl‘ I--FF-FF-E?“ -" I

_ I _ mi‘ ' 1'2

F-

__ _ _- _- _ _ - . . . . | Ensues osouno SURFACE I
J‘

.1 ASH/CLAY/GRAVE '

I ;_____...-I-*. ..- .-. . . -1s2P-3P-5A T

F

-..-

'1

I ._ I ‘I ‘I 1.‘ J-d Q, 1| . . I; _ I 1 I -u

/i A-"AI '“ " I” I’ |=LAsnc cLAI~r DECOMPOSED ' -A -- .» I -- '"‘ I .» - - - .~ .~ - - - ‘fa -- l“\‘.3' I 5' I ‘"7"_| . . . .» - .- - . .. - -_. - - . - -- -‘-F HIGH - ( ’ -'1--" I /I/' V; -*"./ [jggp FMLURE’ *3 be LE “I-" .-A’.-" ,/.=' "I" .1‘
;’ _.-I" _ _. -'- 1" ___ -.._- J || ,"’ _ ——|-4 -_ - ----- - "" --- — ':;_., “"1" *.I";‘:-i """"""""""-"- "_'”“ _" """f' "' I 1"’ -JR 5- _ , _,-"1-__J' _ ' l I fin. __ 1213 T J _ . , _I'|,.r¢ir' _ _ _ _ _ _ F 1: -1’" _" ,-" , _r"' -' ./' .-I"r,.-

*,__r' J-‘fl _|I"- -"J. -"P "-1 _ If ....._...- I--‘1|.:r_..I;;:...-|'.c"‘I’ :;|'I::|'L.=.=l?'-II‘:-.'t'"i‘;-.-'7'-i?li'I"-F'“"""""' ' ' ' ' : -‘§"r“';'l:':"""‘ ' "if:-.€ *°"'“:U' 2"“ '1 '_‘ -I 1 F-'-ET i:—:1"": 7 ; 1- __._.,'__:__.,_‘. ___,__-_‘-_,_|,_-,: t._._'-__ I -J‘); "7 . If_ ,r'rl"F' J,/I ,|""::I' ifii I Fl‘: If-I-I'll -r’.-I .- "1’ _: I " 1..-J.
1"‘ .J_"_|_'_"_'__._._'_ I -. I R -0|-.--. no -L:-:|:-nanpuull-Ir l.l-lr.I‘I-I.- 1'1-l|'1-1.--.-111:1}.--_¢-a-11-4:4-an--Ito-1|-0-24-noses-|__ _ --Lfigq--1-----1:-l-_:-‘:1--_ --;g-_:-_-.- ‘ I---___ ‘ " -P’ E ‘fig m ' ___!‘ .1 -' IJJ

“'' ' ""“" '_ '“' ‘Li ' ' - ---— : " ' "

I . -' |'

PH pr. -J -Pi?‘-' .1" I —-_--_| ‘El J’ Jr H I KIKMIHI -T1~'aJl‘|_||||l-H‘,/-‘kt \.\-:€j?|"|.|'1.h'11 -‘Ir E‘ N H I I;-"9'. -If‘.-_, 1\‘.\ fl, _-' “H, E‘ -‘F’. H‘-IIFPFJ’\ J1‘-‘I - kn :|" | - - ' - - I ' |" I
-5 _ [J "1, 3 ‘pl’ 1,1I..-I If-4 ‘I; ‘I_. 1'4"’!-ll:-'1 If £f—_I- ' :1 _- I -"_"_,1-I" _-4‘ - l-I_J’__-I" ".|' :‘r' I-P fl! -J t I :1 I -I __- I - -I -__I;k _-' __- ‘Ii;

: It Ir .-I"'| i-:' ' I ‘ I * S’ 1., \ rm!" " .-""~.q"~."' "H" H‘: "E R If "J E I A '~. ‘Ff! I-\l .-I"' * "1 —.-' J '--..»-' .1» ‘a:.=»I H" ‘ -"'"-- ' ::. - "~ ‘I ‘I-I; " '%_—

II

___ ___ ___ __ _ -,...-|..,¢..|_.| — ._. __-._-I-I-— ..1-|H|-- — - 1- - - - - I-"
'- __|...‘ an n1 |_,_.__,|_H_.,_,"._,._ ,,,,.,.,._ .-.-.-.--Hlq.--.;|"---1 ---1---|" r-|I—l'_J Il-I|III- I--I II-I _"f_'l:'_'_"_f"'-"' ‘ L

_ ___ _-__ _ ----——— -———__1-_ __| '- _ _ r - - - r7"-'— -'-'-

E mss‘~
bis rt._ ES“-1

-.-|.
__ _ ———--- .' ii-I-r" I-I-I—l III!_ _ ___ _ _ |- ————-—-r-r-1__ '- -l

.i._ -. | _ L ._.. A --.-— ----------- -- ~ — - -- - - - - -- -- tfirlfi-*.1*1‘:sl ~—— AAAAAA -~ ~ ~ J; 1 - _# F ___ J
_- _ . - . _ ,..-.,...i.,.,.,.- ,._.,|qq.|,.|.¢.qq.--.-.--.- 1|-.q -1--. -.-_-_:__._-:-l-| 1117:-r i:l_-_‘-191:’--11-no-r I-"I-n-I-In ; :-- --1-1:-___ __ _._.‘_ ___-__ ____._ . |=%,,,__ I -:1-—-I:-I -- __ I—\I- -1- I-T. ‘_._-I_-|_ _:-

‘-‘num. """"-TIT-"""' -'-:5"-*1-4:.“'-_n:.;=_..'-_—-555H¥E'¥Ei::i‘*-'--'-I-.1.""'--Lafiii-n.=-_ :E1.=..'_T-i1i.r["rii £I|-"-'-‘-"I-'-'-'" - --"'-"'3 ‘I- “ - ""' ""'-"|"T'QT|Ti"l."-""-'5;-;"'T'1 2-1. E A D I IMESTONE’-.:n.1nl_-.u1-aztulat-1-r-""'=|u.hal-uslluildlllll-='tin-I-I--H rill--4-H-I4 -I -I-I-I-Iillllll "I-h -Ill"-'53-1:-3-‘iii . P - '“'=‘“"""" “ti ""'*'“""'“"' '""' " ' 1"  l ‘- . . . . ._- . . . .. '_ | _.. - - "--- .-.-.- - - -- - -- -- - - -f-=3 I I I II".-u‘ — — -- _ \-| -ll-|_ .u__|_ 1»-I-1. 1-|— =-— =-' 1- \-I-— 'lIl----- -- -—-
F-| -‘ ‘ "_—___-ijfl“  HI _ _i

 I '— -;qq.|-4..Hq4qq¢qI11---Q i_""llI‘“‘“““‘_“‘ "——— -——|--- IF"““'|-"I‘_“'_F'“' —- ——— --" - '- "1 " ‘ E‘ ' ' ' ' ' ' ' ' ‘ ' ' ' ‘ ' 1 1- -'-" ‘F '_'-|In|I.l- _ _ ___ ___ ___ ________ ___ _,_____ ,_,_____,__,___,_,__,_,,__,_____,,__, , . .. ---- --.---,..,____ , - __....-..._-.... -----.- "-- -....-. »i.-..._.,‘-__=..-.-...-._.-.-.—  1 ---1 --— 1-12-1 —-1-III-II-Ilr"v‘I—l-+0-'-I-"I"-'-I I"'\-' —- -“"'_ F _|_ _._ Ir __H_._ .,.- .-4 . . 1.. _ . " _...f!' | - . i I. _ H 1 .|u-u-.1 _, . .. - , _ ',
' - ---... . I --' ‘ I- Q13-" * u¢=i --- ' ‘ ' I -E;-.' _ _ _ 1 H F __ _ |' I» ,_-_- _ L - - - — —— - _b_Q-¢-   ‘. —'Qiii-I1 IQ“. i'I'I'.‘\\'.§II' ' Q - - I I H I

1. ._-- ,_ _;_-_-_-_-_-_-_ -_-_-_- --_---|- - - - - - —- ..- - --I -- \- * *‘ -' "- - - - - - '_‘“““ " '
. . . . . . . _ _ _ _ ___ _ ' ' - -1-

__ _| _ '- ' “ II I ‘I _ — _ F r

.q - - - — ——— _hIu-h'L'.. I\|- .'.-.1—*— '-"'1 ——— P‘lIlIlI""|'PI'|"'"""-“\I"\I""""" """' ' """"""_"' ' '-'-"'-'-' H'“""_'
_  fl\bIi.--n-1|--n-1--nl-‘null!--In-|-I I-II-I1-'I'I'I'I'IIl_'lIf'-'l4'|"l"'l-‘F"‘\l_j__ i-L ________H ..._. _._.._ __ -—--. - _-- _.|—1 II|--

_--- |._.H..¢ -------——- -u --1 - Z ---— ==| _--in I-I-III-I-I-I .|Iu l~:?.Ih5;I’.illWe-'l.=lllJ' qagqqquqnqquq-sq-1.1.:-n--q-A  u1- -1.1.1.1.--l.
l: 

-_—-|.,_. __ .1:-uqmnaniaw -
n—|u-—--1a-0+ 1.1-n10-|-\.|-4|-\.|-ll-nu J-0+ --—

__.s_q_-|__ _._ .,_  u -._ ---11-|-i-|-|--vd-| _ - --- --- ---—-
-_1I

- ' llzmmi-¢  mqau@nu@+*?— -|-I.-.-._.-§.'l I_-'i‘ A-H. - - - I_.!-II.r - Il1i1l'IIIlll1-l-ll-IlIlII5I'I'-I""""'l~l'--4--"-H"!
I-II In 1-In-In-1. - -1-|u||n- — -—-1. -.._. -.-.q.-.-.-.-.;-.- H1 -F-q-qi-—.-min: u|-u-|—u1-Iu- 1- 1-I-In-In-0| -I I-IHn- 0-In-II-Iv!-II-ll-‘— I $= — I —lIl-—-lI'— — --" I |-I - rII------- - '-,-.--..- . —

.-__|,‘ _. ______ -; -'.-'---------- -=----------- " ' ' " ' "' "“‘_" '. --,_,....,..-.p-F--l—|.. -|-||-|||-||-1-In-1|-|-Iv-|-I--|—I|—I|-In--|1'I ii Timi- -1,.-|_|,.,|,.,|,.. ¢.-..-||--.-n.¢-pppp m -|1 I -'-n-II-"I-III--a-In-I-"I---II-I1 PI "1" _ _ _ _ ___"-___ __ _r_ ___1fi,""..
_ . . _ . _ . _ _ _ _ ___ Z. _-_- - - - - - - - . — - - - - — — — — --| ______ ' .-r.'_-.- — —_- - - - - - -- "' -'-'---- '-""""" " ___:. ' ' "' '

- __ __ 1__-_-I | l H ‘._. ._ '4. Q "I5-"1' 5" F31 , -- ..........___..___......_ ._ . _ . - -- I‘-" - \-P ‘_‘* - -- ----- -- - -- - - -T-T-— '-_ Z ‘_ ' _-____
, ,,.,",|.,.,.,,,,,._?,|,|.- - |-.;.-.-.-pl ihnii-—'d"iil-IF-'1*rIw**\ln\OH-W'\FFPFFf‘FFFFFFFFF-FFFFI-!_ -—-—--— ----'+'-‘F’ --'" '_‘_' ' — —

__ i _ ___] . ._ _ __:___:__:_____.____ __: _. _. I_I;__-I; _._ __-_______ ______-_____;__;___ __........_...
‘i ‘- E“ - __ -- _- _. ___-_ _ U---- _ _L _L' -- ---— ------RQD U :1?’ -----_.=..- - - - - - - - - --——---------- ---— --———_ __ ______________ _________ _ __ __ ._._. ---_______-__;___L_L_;__ -____-____- _ _ -_ ——— ___; _____________. .-._- ..._. .. ._. 'r—— -l"— ——'i' — —— --- -- - I --- " - - - - ' - -‘

_. -_ _ ____________ ____-. .L-___-._- . - _______ ___-_ I--'-1'-'-"'-‘-""-1' *"""""“—"""'* - --------------- --;"_m_ _ '_""_-_"j"‘______ _ ___ M _ ______._____ _ _________ ____ ______ _ _ 4 __ __ _ ____ _ _ _ 5 __ ________:_= _.=_____. .___..-_.__ In ____________. ___- ._________. - _ _ _._ _ - —-_;—.___ _ _ . ___ _. ..__. __ _ ___ ___ __ _:__:_ --;- ———— -—--—_-— __ _ _____.____ .. . - I-I -:-I -I-III -_ _7_-—-H- __?__; --F‘ _ H ____ _._ ,., _____-- _-_-_ ---_-__.,._ _-_- -- -.._- . .. . . .. . .. _ . _ ._ . . . . II ___-_; I ._ _-__‘. _ -4----I____________=L-P - -I\-IILflP-;-I'_:I- -I'_"_-;-'-
.—._-:.-_-_-====-==-;L,,___-'-T 7 __—_.. ;.-- '"*_--_.:':':$..;_'..[' . ...... .. — - - *-L-_ "_-_:'_'_f'-1:?r;_1=.>L=aéfl‘!:_ -.-.’FE‘;;-----"-§--=;-—-—- ..._.,5%.-_-;"'“__,,,’,"' Il----fl:|:|--;,_|:,I'.,...,.,,,.'.----% $',1E*.,,, IE _-;"r-:..r'*-"- ...rmwm.*.:mLmm I211 A--2'» -I--------1----—--L -— -~-II’-‘"¢'E-—---—- - ----—-—-------- ----*5‘-—r - 7"-"-'13:“ '1-~ “Fr 5:"_._-__ , _____.1, ...._..__,_-u:_| . ................_._ -1' —-‘—-—-—--—-—-—- I

._ ...._ _ _._. .
-I':I'
--_I ig-

___ _______T________=_:?_________._._._._,___,_, _.-___;._._._._=L_=L___.___ _,,._. _ ,....__.__._=_-_...--.. ------- - .... ___---H------~—-.-»-»-.--.--__ ---—— -- -__;_-_;_-; -- ;_-,- -; -,-1:_.-. '_'_"-1*-I,-;;..-;'_:;_'-;.;: _._?;:;;;:..: ‘i,.i..]..,..T”" - —-'-*i,__._.._.;:—--—7.;i;*—.,:";_;‘:;::;.._. ,_':.';;:;::;,.."",,...."'""""'".,.,...."*.'.;."c
----—:—-- -— -_-_-_- - --;_;--— --==------- '-I '"_-‘;'_ _ '*"',._,_.;'*"""'"‘,,_,=._._11‘..*'*‘...."“-‘_ Mum """"""""""'¢-__-11--____==_______ ,_,, _____ ill-II __ __w “g- ,,,-1,-,—-—-—-,,,.,,,,_-,,,_, r:I_~_I~_m-,_~;--I1::-"*_...;:;“:_';““-rut-..Lw;r.;: ..'_ _.="-".....,.__"""“'t"........ "':':' "" "“ ""' . ._"“"""'°"""""_.__ _ - ----- w-»-— - - -RQQ-|_||_im| -i----——-~ --— ---—— ——---------—-- -u-.-.-.d-'- 'I-I-l-J|-i|-l-Il|-I-'I-'l-'I-I'I-uI- - __ -—-—--— ——— ___ . -—---- --—---- --------|="'- """|*' _::r-:m...::::;:!_1:*_:-:_1"""........:*': - -_ --=== - -_=-------- -—--— --- --- 1 -—-—-—-——-—---I-‘I’ - - - I - - __ __ , ,, ,, ,,,, _ __ ; .. _ ._.-_.___-_.-- ---- - = Jk — — ‘*"'

i i _ _. _ — _‘ ——— * 5, ‘I

_  ZE;___Jm w— _-__ : — ._.. — — _-.** ------- -- — ——rf.|'.| — - - — 
-\.~_-|.| — ** —- n.n-rm.n.mu\.n-nnnnnrl-I ‘E-J-I-I _lIi _ _

“‘ —--1- 1|-0-||--1|--|-|||—| — - - ~-

._. ..—.'.-.' . . ...._. ?:- . -1- '|' I‘-P '-'- " ' -
_ _ -r "- - -"- 1'--- -'-'\'\I' '- " ' "'- ' ' ' ' "—‘-“‘- " ' "'_l_' :' ""__ ' ‘ ' " _ "' ‘ __ _ _ _‘__H p y F“ _ _____________ _ __ Ly _____ __ _ __ __ _ _ p _ __ ___ __ _ , _. __ . . . . . . ._ . ._ - I L. .. _ .

' I . ._.... ................................ _--_ - _ _-_--~;-_-..--.:; -----—----—- -- - - ~~ - -- ~+- =
;';E'"""""''1"""""" "5' ______' .53" H _- - -'-' -' ' ' ""=.i:'-—-[T-ffi ' _-_" -' _ _ _ _ ____ ___ . .. .. .. . . . _ ._ .____-- _._ _= _-_ ‘_-_ _-_ - - -_ _-_-_— - - -—_ ---_—_--—_- -_-_-.______1___L-_-.-._________ =_-= _-_-_ _-_-_ '_-_'_-_-_-4 _ _ -.-.-.'.- - - '- -'--- 1 - - - - --'- -- '- -'-‘ 'I""'= '-'-'-'- -‘—‘- ' “ ‘ — "" . _ . ' H --'" """--- '- ' — - " - - ' ----'- ' --- -- -'4 ' ' -- H '___ __________ ___ _______= __ ___._._._._.___,_ _____ _. __ -___ _-__ .._._-_-_-_----.-...- ____-_-_-_ .__-_-_-——--- — -=-----_'-'-'-"-'-"-r-'-'-'-"-"-I-II-II-I—- "-'-'- -—'—- -- -- T‘ - — --_—_f_ _::-- ---— " " ' ' ' _ ___ __ _______ _ __L_ I _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __________ ___ _ I __,_ ___ __ _ _ _ _ ._. , - -- -- ---- -_ ---- ------- ---------- - -- - ---- ------- ------ ---- --_-=--Q .. -._.- . -- -- --— -F--I-~—-P — ———“ " — ---- I HF | ---— i|————|-—- | | -|—---—|—i-1'i- I | | | |

_ 8Q) ._ 5g Q 5lZl 1 (DU 1 5U Z0 20
HORIZONTAL DISTANCE (ft) =2?

SCALE FEET
Notes: l..E£iEl>ll2 ILLINOIS POWER PROJECT N0
1. This ‘drawing shows_g_eneralized subsurface . GUY CL) BALDWIN STATION SOUTH ASH POND DIKE

condltnons See orlglnal boring logs for detalls l ( BALDWI I 5208569, - N, L.
2. Lines Indicating strata between exploratory CUIY (CH)

locations are inferred. Strata shown are known - =» ~ Woodward-Cl de
only at exploratory location — not between. 2?]:-cxl;SH consultants y

Engineering dc sciences applied to the earth 6:: its environment
SHALE —

0(2)

5Q 0

450

ELEVATION(ft)novo

4-fill?)

DRN. BY:b-ill 4 20 95 ' ' HGDam BY: / / Generalized Sectlon Through
[II °

cs:-tn. BY: in; - -E Center of Fallure
.NO
8





_ I-I_I I_

7_H____

.-

_%_
Qm_%w_H_853200ogolggooaHE6Svspazmm

T5=QmHU~&EOUH__8_5_H

CgO:O2fi$m_“8OMWH;HE

_B_H

_|__|III

_%___IIII

|_|_II ____JE'11-I|Iil

I_IIJII11___I._|_|l|II__|I

-ll-.2‘l_||_-1._..ll.-__|.-_."-Ill lII||_!III4|

I

|_ll-II|i||_

Ij__I 85$2“

I-__

HI

I_ i%£5akaI

__IA(

mgfiMpgZOi_U<H_2OUQfifigfiwfiMOwfiéwma

H3IB9A3HNAW0u)H(



a.m.0WCC—ST.LOUS

edted:06/O8/95O09:41

Last

F:\5EO8560\TASK24-0\PEZHEAD.DWG

ii1:

RELATIVEELEVATION(ft)

1sa]III- » - - - - i

/

I
I‘
I‘
I
I

1| -

E; L1 E~r“§‘~.-‘i
: ,:i-.,!Tl.'§T2.[

I|l -' L.-

:_ _ f ill r~

I. F‘!'[Jl*§5II' III TIixiF.I E???” F.LiIi.%.lF3E§ LI

""-L

“—-_

-‘Tl
It I-._."-

‘-t__~:"‘._\l?"-__"1.5.
\_H

--'I.- I ;._,,‘*“\ W; _._T\'HT\-T11-J_,-'I.“I is‘-._
“,5 --"‘F’f7:,~’T:’T: .-"' fr 3,:. " ..- -" -*' .

-I J" - ///’TTIT-fl’/lT_f’i_,-‘Tr; 1"; .-‘F-:'_.'T_ ll ‘-__ I _ I I ‘F ff; /I; __.-I rif ,..»_;.»’; , //’ ,/ /’ .1; ,» _./ _,_;’/f,.»
._-‘ - 1 ,.#I§E'E" DIM; 1-‘I-iIIifi'.{11Dhi-51 = .»-' .-'/_ ._- -- . ,-* -

_,.. ___ __ __ __ __ /
lW!__ L -=~__- _-_; ' la I ‘F - i -

" CLIHFEEHT Pa LEVEL ?‘E'=- *- *—-— ' _ T;
'_ é ~ EIC-TFO-h-1 a$|~i_'__Eacx»5:§I¢_L

..- -H
.~".~*3P*;=’./..€e‘».f»"/..;.*.i/ - ./.#~'.H/*/_g_’""" " f.»'..~*r/.»*.»’.»~*/rrxx./.»" “7T‘~ IA?“‘-.

6

.|'
__'_q----- I -----.-.-.-I1:-,1_ I13,3..- _._-_- _ -_ _._ ._.... -------_-___..._- _ W .__5

_ I
I

'5-\-

, _, , _ I ""'

fffffrfrfi 93"“ f/jA;7/ I I I ~ Eff __-. an """'QJ__I _._, 5 sgistjg aw (DECUMPOS 0 SHALE) "

I I Fl-II iii ‘-1 it 3 1-I ‘ I,

1 i - saw

I
l

L.

r §'*F%'Lii?JF=tE%..£-ii C]F€IlI5iE*-iL"-.L 42%.-itlilli ’
535*?‘-{3F%E*' ;~3LIl‘1F+< - i,- - - 1|. — Lqf | I

I_-_-_ -- - _..-I -_- --- _ -----\,--- __ _.-...-,._,._.,.,._i _ .___ __ __ __ ___ ,,_,___
"I-,_ |-.

Q -1a.1__ I -; 45a
II __ -_ ._ _____i. ._.. ;I.I.__i .___.I.__._._.___. ,_. _ .

" }..._‘_T-‘"*"1-J5‘-_._‘ I ,--- asaarriéfifi ?3H.¢~.LLI3‘€¥ F.f1.ILi.H1.*EZ :?*1..-=~1&
Div-__

T‘_5,j
“*.__"tr-Q-.I I  _\

=s.*1-’.;";..‘a-.*ui.T‘~1
V.1 _._.

 I"\\9 .7....I I.__‘f Vy.\4\

E‘—-_if

-I- ii~\\- .fit .1I\.\‘__-;5_\\;___\‘~
V1‘D'§~@~1=._:*
iv

,.
 ;:

Q“ii
‘iii* “§l\'L"I!\~ “§\

.._____‘_H

ELEVATION(ft)NGVD

I 2/12- T T M‘ “‘ -FifJF%2iil5iF£' osatlaa €»L%FiE*"M'.3£ '‘II.
III aw /T x F‘.F?.fJf¢1 TDPQ "3£‘1Tf\

RIG- -_-1

gm

___‘ . J»
1 “sane
I il-

Eflifi Eii..Ai~Jl-’£EIT Qifiilil
IL-L ‘U’

ORIGINAL /AH" if - /
// * 1!.'§;$§~‘"*>g_.._ - I ;9r*@%§~ijf_fi- ~ ' *- ._.. . .. V "T7"? 40¢»

%‘%‘E|i\E}:%Ef_iL{5,\§'r%_ ._ _ / .1 / .»' .1 M x "' ?% . '
' * "‘ * \"€“<§ ‘N ___ . 1 ‘..-\ \ 3t \,/<3} /\%%,;\4;;\\ 4, /,

\. It R

_H. ilill.lRfi"_-F‘,-I

4~.
‘W.\

l‘-F11“~ ""1""1.R I ~.';¢<R»-~8?"1.“I."-KI.K S!n“_\‘Wl..\
R.\

>)K.H. \/4m'*~._
__~*\—*~:\<1:I: ‘\!|\

J.%
xwim 11?;i\ 1::‘$

\/-ix fr».K.
"‘./J’lfl" .¢I':r.-nr:.u-III~ -. ..._..

\ N1I/I’r -—|-I|—_ _ _-|-.I|—_ _—_-_-_-_-_-_—_-_ _-_ ____ _
 _3 II]-pfl-|'__'_______ ..L‘L. "LC!is lI....._*' _ _ I -:-" ‘ /:’A...d.ZL./

_ _ H _ H _ 3 .3 , ' _ - _ - - - - - - - - - - - - - - - I I I I _ I I _ I U
_ _ _. —' -_ _ 1-L ——— - U U -___ -_—_- '-I-'-‘I_I: '-I-I-:—::_::_::_" U “T " " I - ' ' 3‘ I I‘

_-_ -'-'- - - -"T " ' ' _-_‘,-,1: '__ ’ _ _-__. -P 1|‘ _'
' TI ' '- - - -- ---— -- - - —- ——— — -I - — — -- - - -- J.1IIII'I'l'BI.i__.. - -- ---- -----—'-'-9 ;

. _ . _ . ___ __ _r___ _-__ __ __ ___- ___ _._._. _._._ _I - - - - - - - - - - - - - -- I - -I --- -- -- --_-— —_-_--- - -_—_- -_____-_- _ _ _ _ _ _ _ _ __ __ _-._. .___ . .___ . . .. _______._ _._ _ _ _._ _ _ _._ _. ._ ___ _._____._ _._ _. _ _ _ _ _ _ ___“ ' .I.I
-' '-' -' - ——— —— —— -— -' -'- -'- -— -—---—--- —- ——— ----— ——— -__“ . .' " " "_-_._ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I I In  p  IIQIIgfiII------_-_--. - ---— _-_-_-=-_-_-_-__ i-_- -_-_-___

— ————— —— —— —'- -'—'-'- -'—'- -- -- --- -- - - - - - - - ~"‘- ‘I I I ,I " ._. I. . __
2 5 I 1| ‘ ‘ ___ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ __ __ __ _ _ _

HR

"BK \
‘
T;\ N\1*» " F?* \’<s+ I.\\_I. .. W ’“T?_€D $se.E_h3 LU-lESTONf _ ..___|;—_=|-—-

1
.___ -_ -——-_ . -— --- —_—_——,-— -___ _- _ _-_ _________-_-_-_______,.=1,;___,; ___ __;___ _._ _
--- lJ'-'-'Il'll-ll  - - __ _ _-_. ___._._ ._- 3-I _-_ ._. . . . . --

._.-
_:i_ _ -I-_:f_'i_'f:_::::'§§f::-'1: 'I_-'::'::._'::1:I:'_I_ f I; _ -._'_1_'_'_'ff_':'_1:'_111:""'"— "_':';'_:jEj§:'1';':':'''''g:—'—_'--5.‘: ___'_'it._._ 15$

"1
:____._—;-__-—--:—--;——-—---—--------_----—-_-—|I-I ----—- _- ------—-_-_ ____ -__; _-_- - _-_-F.-- -—--—-- I Ir\-F1-r=|-III-II-Inl 1..l FE -":ii'E TEI-12@ 5ii5iI;i l'~;5

'!
_ _ ______. ___ _ _ __ _.

_ _ _ _ _ . . . _ .'.“.'_".'_-.*_ _"_".'_"'.'_'_"_-.'_","' I‘ " . _ ._ |’__ l . . . .

________—_ _._—_.=__._._._ _ __ ___ _______________ _________________ _________________ _:__ -_,__ __ ,
---'--- '- -- II -'- ~"-1.-.'-.' '.' '.'.'_-.'.-.-:.'_'.':.' .'.___ .___ _'. ..':.'.-.1.-.'.-.-.1. _'_-_':_'_-_-_'______=:____ _I______==_=____=_=__ ____ _ _ _ ____ --—-- —— -- —— — -—_—_ _-_-_-_-_-_—_-_-_- _-_—_-_ _-_ _-_ _-_ _-_- __ - - -_-_—_—_ _-_—_-_—- _-_-_ - |- _|—l ._

_=_—_-II.-II-|I-II-||.\II__.___._

. ' ‘TIT I I J. -_ _,_ ' ' __- I ' - - - - - - - - - - - -- - - - - - - - '-1--,3- - - - - - - - - - - - - - - - - - - - - - - - - - - -- "--—-- --- " —' * - -l'- -
,.,.,.,.,.1 ‘T " " ' ""' ' ' "' ' "" J"! " ' "_‘ ‘ ' Pvthv — * ' ' ' ---I ' ' ' - --- - '— '%l I

I-I-f _ __1_:_:-I-I_I-I_'_f_:-:_:_:-I-I-I-I ' '__;_;_;_;_:_; _ ' - - ' ' ' ' ' - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - F - - -'-‘-‘-T:-T-';’—'-""'I “I I I I -' ' '5 I I I I I -'-'- ' ' ' ' ' ' '1 '-'-'-' '-'-'-' '- - -'-'-'- -'- - I‘I'I' — - I -'-'- - I - - - - - - - - - - - - - - - ‘ I - . .' .' .' .' .' .' '.' “I
_ _ _ _ _ _ _ . _ _ _ I':'I‘:' "'I'_':"':""‘:""' ' -r'I'_':""'.'.'_i'I‘:‘l'_‘:- -I-I':'I':':'I'."I':-.-. '_ _'.-. -__ —H-;I |;— ' ' ' '_ ' '1' ::'::'._ TC :'::':|T:'_ -_;;-___-T-T:|—_-T-T-T-'_:T-T-'-_'_' ‘TT-I-T:T:7—?T:—T-?T.;:=:-:;:—T:-T-'3: _ _ _ _ _' ;_ _ _' I: :__ f::f_ __________:;_ '__' _' "_ I I-I-I I: I-Q I I :_' ;_'-I-Q 5:1: ;_ __ __-:::__ ;;__:_.',_'_';__ I:T _,,{"“.-._='; :l_-Q‘ I: Elf} I-I-1: E I: 1' 1:} I: I I_-I':'I —-_ ' "::l'_::_-1:21: :1: _: 5:1: 21:: ::: -';_;,|_ _ _ _ _ ‘_._ ._._._. ._ =___ _ _ ___._._

____________________- -y—p| -—_—_-_—_- ——_- “-I-7-'-'-I-.“fiIj'-'_-_'_'_'_'_'I ||--_----_-_- -_\-_--_-_-_-_- -_|_-_ -_ __ __-_-_ _-_._“_-_-__-_-____ _________-H".-____ -_-_ ___ - _-_.,.'.'.\_________ ==',_q._ ___-_ __________________________ _.____._ _-__. ._-_-_. ._ _._.J._.__ _ _ __h__ ____:= _':_,___ ____1__________ __ __ __ _H J__r H _
|

___-_ .___ ._._._- .. _._. ._.. _._._. _._. I_I- |in-I-I-I-I-I I- - --- - - .- - .. .|||I_........
*"_'_' _'_' '_' '_'.r_'_*_‘_-'_-_'_'_'_ -_'_-_'_-_'_r_'_-_'_-_-_-_-_—_-_ _'_ '_ _'_ _'_ ___'_ _'_ __ __ '_ ___ __'_'_'_'_ _'____'__ I'_'_'_'_'__'_ _'___'_ _;I_— _ -I -— -|-——-— -I. 1- - _ -_- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __- _ _ _ _ _ _ _ _ _ _ _ f _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _|_-_______ ____.____r_._._.____r ______

___ _= - _ :--::--If;-=—------------:_-:f -_- -_--_- -__-.- I.-_-_ __ T _- _-_-_-1-:-nun -._-. f._- -|_ _ -._-. -_-. -_-_-_-. _|-_I_I_=I;-_----_-_-_=I ___=_=___ _ _- II __ --_--_I_I— I_I - _,~H-_-_-_-_-_-_ -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_—_- -_—_- -_-_-_-_-_-_-_-_-_-_-|_ -_-_-H. “,H._.“_.—_\- ‘__-_,_H_~_ __ _ _ __________

I_I | | II- — |-I-.I— -I- - -_- -_ - -_ — -_ -_ - -_ - -_ - -_ - -_ -_ -_ -_ -_ —_ 4_ -_-_ -_ -_ -_ -_ -_'_-l:I_ -_-_ -_-_ 1, I,‘“ .|,IH_-_-_-_ -_ -_ _-_-_-_-_-_—_—_—_—_-_ -_ _ _ -_ _ _ _ _ _-_ _ _ _-_ _-=4;-=-L-=__-=__-=1-___
I.I.I-|I --

‘K
‘nil. 151.

_p- _

‘X5.

- -TPFPI '|"|'- -- ---------- ——--= -----'-l----—---—-I—---—-—--II1--I . .-III-=4: I--. I--I. I . _ _ _ _ . _ _ _ . _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __|I\II\I__ _ _ _ _ _ _ __ l __;_'ii-I-I‘ I"- —|_
- - - - - - - - - - - - --="' ‘IIII --I"""' ' ' ' ' 1" . _ .'_'_ ._- -I.-I.-__ . __.l-III_'_‘.'_'. _'.'_'.'_'.'_'_'.'_'_I=--_'_ _'______= III-_=_—_-______ __ .-.I=I\.-__I.- —_-_-_'__ _I___—_-4-_-_-_ _-_-_;=;—;--- --------------_ ---~I.yI------___-;- --—-- --- _._; -_-_ ___ _ _____ ______‘|___‘_____ _ ___._____._-_-.__ ___ ._. ._-.__ ._._._-__. .___ __.____-‘_._._ ._._._____._ ._._._.__

I -I 1- - -- -_-_-_-_- ----------_--_----- ____-- ----------__ _ —— — =_-_--I-__- -—-—--— ---— -- - - —-_ ___ ——_- - _______________________ _ _ _ _ _ n _ _ _ _ __ _ _ _ _ _ _ __I ____ __=-_-_-_=_-;_;-_=_-,1-_=_-_=_=_=-_=-_= -_-_-_=_-_-_-_-_-_-_-_-_-_-_-_= =_-_;-_=_-_-_- - - - - H-___ - __ -___ _____ _ ___ _._._._ . ._ . _._. .--I< --~+~-—--<-- -- -----I --------- - I-- -------— --- --------H -----_-:—- - - - - - -- ,.;;.-Imq.-=;;._ ,._,._..m_-- ...... -- -- - --—-- ---— -.—--- '. . I THE . .-I. - - 1 ‘I-I -I--I -I-I-I ‘I H'IIC'I_'I‘I‘I'II-I -II-I —I'—_ I IIIII'IIlI-lIIIl|lI\.I--I-II

---- —————— — —""‘-——"-"‘ " —— " ‘F-‘-*-‘F-'-'-1"-'-‘-'-'1-J-=r-"-‘-' -'-"I -'I-'-'-'-'-'-'-'-'-"-"-"-'-'-'-'-'-'-'- -'--I--'---I_'_'_'_ _'_I__'__'__- -r - —= -I--I ___ __ ——— —I- -I-f III--I -II - --I------I - - _-.-I.-I - -- I-- I--I--------I-I - - -- -- - ----------------- ---- - - - - - - - -- - . - ___. ._ ._ _ ._. _ .. __ _ ._. ___ ._ ___ __-L-_I_=_I;-;-=__;-;-L-=2--I--.=_I-_-—_-—_----_---_-_ _-_-__-__-_____-_-_-__-_________-=_ ___-__-_-_-_- _-_-_-_____ ________*?_?;._?_ ._.:_.=.__. .__._..__.-._-_-_-__._____ . _ . . ._ ._. ___.__.__-._.-._. . . . . . . . ._ ———; _ _____ ___ _ ____ _ _ __ -__ __ _ _ _ _--_ -_—_- -- ---_-------------_-_-_ _-_ _ _- _- - --—-- -----I- I-I- . . ..r-I-n_._..._._.. -IIIr___.I\I|____'_'_';Il.r_'____'"___ _ |-IIe- _ _ _ -I II—II_- - ——— ---— -_—-- -- -_—_- - - - -_- _-_ I._I._- _- - --r - --- - - - -‘L - - - - - 1-E_ _-_ _ _ _ _ _ _ _ _ _ _ _____I.___I._+_T_-_ _-_ _- ___ _. ____1 . _ ._ __" ' ' ' '_':' Fji ' ' _ __"""_' ‘IL’ ____:.':.':.'.- -_-_-_-_-. -_-_-_-_-_'. I -_-.“ '_'_-_'_;'_' - - - - ' - -T. _'-_;.- ---—" __ ——--_-_;‘_'_"_ _ ___—_1_';'_-_-_-_';-;- *- ‘_ -_- _"_";"__ _ _ _ 5 |_ _ __ _ __-_ -_3_-_-_-_-_-_-_-_-_-_-_- - - --_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_- - -_-_-_-_-_-_-_-_1-_-_-_-_:__-_—-E-1-5: _ _ -_I__IIII- _ ‘I ___ _ _ I: - '::: I; ::.f._'.l ._'_lT_'_: _ _ _l_'_.;l____:_.;_;.:_:{_____.r |T:_:_::|;_ I _.' 3- __
__________|=_-_ _ _-_ I -- -- - --- - - - _-_-_-_-_-_- -_- _-_ _-_ _|_ __ _-_-_-_-_I - -_-_-_-_-_-_-_-_-_-_-,_ -_-_-_-_- -_-__ __ _- _-_ ___ _-__ __ _ ___ ___ - ___ _._ _._._.___.___. ._. _|_._______ _._______.___._ _._._ _._ _._._ . _ _ ._ _ __ ___ _ I ___ _ ____ _ __ _ ‘ Y ________ __________ __________________________ ' ' ' _________ ____ ___ -_-__ _j;f-I ' " "

'-" '-"'—"*"—'-""—'-‘-_-_ I'I'I "II"I I I I I1-I'I'IIIII'II'I—I I - -- -'-'-'7 -U '-'-'-"- -'- -'- I-I-I -ll-I-I-I-I-I-|-I!-II-ll: ---— .. __F'=' -"""" _""“ I I -------,-.,-,-,_ --,__,.""_,__-.._“..._.,n-_,___-.____,_____“_  “*1 -_ -__ ,__.|___|_
_'__||-In-|I-i_'_'_|Ii-I__'__'_ —— -- ----—- --_—-_—-I. -- -- - - -_-_-_-__-__-__- _-_---H.I_q_-_-_-_-_-_-_- _||. .I|____-_______II ___ _- _- -_-_I_.I;?_ _ _ _____
_. - _. ___ _ . - _ . .___. -. ._. ._._._. _._ _._._._ _. _._. ___ _. ._ ._________ __._.___ ' . in

9 = “T” I‘ " T" l"""‘ "T __ .__._|_.___

I|—
-1-it ='-=1-I-I‘-='-I----'-I- — ' ' ' ' ' - - - - ' ' ' —I-In —"I-I-l-I|-'_"'-_'_'_'_-I- I-=-1_"_-_ ''''''_ 1.4'_-_'_1II\I-|- -_-_-inure-I-In-I-I-I-I-I-I _ __-__ _ _ -' -q-n--_- -. - -I ._- -_-_ _= _ - I -_ - ___-_____-_,-q-_-_-H“,-b  k~.H \\\\\y;§~45-bby-h|,_,h|_..-“*—~H ,.,,,,,_,,,,,,,,,,,,,_,,,,_,,.,,, _ ___ "I H “.-
“‘ - _ " '-' ' __'_|T -T ' --'-' - - - -- -- '- -- - - -- I- " - -*7 *5 —'—_-*.- “= II_-'--'!-I-1-' ' ' ' ' '"_'_'_'_ _ ___ _'_'__ |-—— I I _'_'_'_'_| _ - I II _.': __h,*

-80 -50 0 50 190 150

Notes:
1. This drawing shows generalized subsurface

conditions. See original boring logs for details.
2. Llnes lndlcatlng strata between exploratory

locations are inferred. Strata shown are known
only at exploratory locatlon — not between.
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APPENDIX A-1 - PHOTOGRAPHS

Woodward-Clyde personnel used photographs to document the site conditions in March and
April 1995. The content of the photographs include test pits and the area surrounding the
failure scalp. Each photograph contains a description concerning the content of the
photograph. The photographs are presented in this appendix as Figures A-1-1 through
A-1-10.

t1c\ilpower\5E08S60.APA A-1 June 23, 1995
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Test Pit TP-8: East face. Flags trace scarp to bottom.
4./7/95 1 Scarp zone consists of very soft clay zone 1 to A-1-10

2 in. wide. Sail on either side is very stiff clay.
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APPENDIX A-2 - TEST PITS

A total of 8 test pits were excavated between March 20, 1995 and March 22, 1995 using a
track-mounted Caterpillar backhoe equipped with a 48-inch wide, 2.5 cubic yard bucket.
The test pits were positioned to intercept the potential failure surfaces, both within and
outside of the observable failure areas. Detailed logs of the test pits are included in Figures
A-2-1 through A-2-3.

tlc\i1power\5E08560.APA A-2 hme 9, 1995
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APPENDIX A-3 - BORINGS

Seven of the 15 borings (B-1, B-5, B-6, B-7, B-8, B-9, and B-15) were made with a Dietrich
120 drill rig, owned and operated by Midwest Engineering Services, Inc. of Champagne.
Two borings (B-101 and B-102) and five piezometers (P-2A, P-3A, P-4, P-5A, and P-7)
were made with a CME-750 all terrain drill rig, owned and operated by Roberts
Environmental Drilling, Inc. of Millstadt, Illinois. All of the other explorations and
instrumentation installations were made by a CME-750 all terrain drill rig, owned and
operated by Layne-Western Company, Inc. of St. Louis. Layne-Western had two drill rigs
on site for a period of two days, but they removed one rig to take it to another site. The
drill rigs were under subcontract to WCC.

The borings were advanced through the soil using either 4-in. O.D. continuous flight auger
(CFA), 4.25-in. I.D. hollow stem auger (I-ISA), 6.25-in. I.D. HSA, or rotary wash with a
5-in diameter tri-cone bit. The depths of the borings ranged from approximately 10 to 80
feet. Surveyed locations (station, offset, and elevation) for the borings of the first phase
were provided to WCC by Illinois Power. The locations for the second phase borings was
estimated based upon the survey information that was provided.

Samples of subsurface materials were obtained at about 5-ft intervals using three types of
samplers: 1) a hydraulically pushed, 2-in. I.D., thick-walled liner-tube sampler (modified
California sampler); 2) a 2-in. O.D. split-spoon sampler driven by a l40—lb. hammer in
conjunction with a Standard Penetration Test (ASTM D-1586) , and 3) hydraulically pushed
3-in. diameter thin-walled Shelby tubes. Some shelby tubes were obtained using a fixed
piston sampler.

The borings were logged in the field based upon recovered samples, cuttings, and drilling
characteristics. Boring logs were subsequently modified as appropriate based on laboratory
test results. Detailed boring logs are included as Figures A-3-1 through A-3-23 of this
appendix.

t1c\ilpower\5E08560.APA A-3 June 9, 1995
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IEZE Sandy (“J

L [ID
$1

Gravelly CL

Organic low plastic
SILT or CLAY OL

l[ll
%
E

Inorganic high
plastic SILT MH

Inorganic high
plastic CLAY CH

Organic high plastic
SILT or CLAY OH

I 1l -Ii‘-——'_'= | Peat and other
highly organic soils PT

E?:3

LIMESTONE

SHALE

SANDSTONE

SILTSI‘ONE

I I‘ 'I-I-
I II II I‘

I 5 I I
I I I. I

I II I-l
I I I I

I I‘ I -I
-I I I _

Topsoil or
pavement

FILL

6%

KEY TO BORING LOGS

ERMS DESCRIBINGCQN 

Coarse grained soils (major portion retained on No. 200 sieve): Includes
gravels and sands. Condition is rated according to the Standard
Penetration Resistance, as shown below.

_Descripfive Terml I Bl9W$_p¢r Egg _

Very loose
Loose
Medium dense
Dense
Very dense

0 - 5
5 - 10
10 - 30
30 - 50
Greater than S0

Fine grained soils (major portion passing No. 200 sieve): Includes clays and
silts. Consistency is rated according to shearing strength, as indicated by
penetrometer readings or by unconfined compression tests.

PP¢sf

1“V¢sf
NMC,%

LL
PI

Qu, ksf
RQD = 80%

¥
2!

xooxwrd

15
50/2

Woodward-Clyde Consultants

Descriptive
_"Le_nn_

Very soft
Soft
Firm
Stiff
Very stiff
Hard

less than 0.25
0.25 - 050
0.50 - 1.00
1.00 - 2.00
2.00 - 4.00

Unconfined Com ressive
Strength, tonsZgg,ft Band Test

Extrudes between fingers
Molded by slight pressure
Molded by strong pressure
Indented by thumb
Indented by thumbnail

4.00 and higher Difficult to indent

LEGEND AND NOMENCLATURE _ _

Standard Penetration Sample

Liner-tube sample, obtained by penetration of thick wall sampler
containing 2 in. diameter liner-tubes (California sampler).
Undisturbed sample, obtained by penetration of minimal 3 in. diameter,
thin wall tube or, where indicated, fixed-piston sampling head.

NX core.

Unconfined compressive strength in tsf estimated with pocket
penetrometer.
Undrained shear strength in tsf estimated with torvane.
Natural Moisture Content, %
Liquid Limit
Plasticity Index
Unconfined Compressive Strength (Laboratory), ksf
Percentage (80) of Rock Quality Designation

Depth Groundwater enters at time of drilling.

Groundwater Level at some specified time after drilling.

SAMPLING RESISTAN(I*,

Sample pushed by hydraulic rig action.
Numbers indicate blows per 6 in. of sampler penetration when driven
by a 140 lb hammer falling freely 30 in. The Standard Penetration
Resistance is the number of blows for the last 12 in. of penetration of
the Standard Penetration sampler, e.g. 15.
Standard Penetration Resistance
Number of blows (S0) used to drive the Standard Penetration Sampler
a certain number of inches (2).

ABBREVIATIONS USED UNDER "EIELD NOTES" I

HSA = Hollow Stern Auger
CFA = Continuous Flight Auger
ATD = At Time of Drilling

= After Drilling
DWL = Drill Water Loss
DWR = Drill Water Return



Figure No. A-3-1

LOG of BORING N0. B-O1 Sheet 1 °f 4
DATE 3/30/95 SURFACE ELEVATION, FT lfllafi .. DATUM _TBM=100 STA./OFFSET_ -3+01l0

eea

— _ FIELD
DESCRIPTION :.' o.In

i

NOTES

RE

0 I urm. amp,reis -rnwn, ow p astrc, I ' urtngavance using
_ Silty CLAY (CL)(Fill) 4-ll’-=1 inch I.D. HSA

1989 Dike Addition
(SPT used automatic
hammer)

5% P 100 1": 1.8

" 94.1
' ' 'Véiy'st'iff,' watts 'ri1Eiisi,' i-eililishihi-Eris?-nl ' I ' ' T .5

medium plastic, Silty CLAY (CH)(Fill)

1"“ P 100 1.3 aaer 40

.-“Ii

15% P s3 15- . 1.2

1. .

81.6
1"" P s3 '1tratat;1ev 'p1a'att'e,'s1rt5/'c1;xv(cr;3(Ei115" 1. ta Sample appeared to be

slough

,_.

‘._.

—_

Completion Depth: ' 80-2 Ft- Water Depth:M ft., After ___ hrs.
Project No.: __ 55393560 L M ft., After ____ihrs.
Project Name; IIIIIIOIS POWCT/Bflldwifl POVIICT Station _ _ __i_____ ft" After ___i_i__ h1'S_

Drilling Contractor: Midwest E11g- $¢l'VI¢e I I Logged by: K- Berri’ _

“"4"” W°°"'“"” “BEE” Woodward-Clyde Consultants 9



Figure No. I—3- 1

LOG of BORING No. B-01 She“ 2 °I 4
DATE it/30/ii SURFACE ELEVATION,F DATLlM STA./OFFSET._ -3+01/0

DEPTH,ft. SAMPLES SAMPLNGRESSTANCE RECOVERY,%
STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC% Qu,KSF

- __ FIELD
DESCRIPTION j E

" NOTES
| .

25 I-Ii IEIIIIIE1 '-- I3 Loose, wet, black, bottom ash (SP)(Fill) 25:2‘

Wt!'|IIt"!‘\Hi.‘L‘_ 5
-—-

|--r

Ltd I:

t\->l\Jr—~

—-1oo

67.6
Firm, damp to moist, mottled 34.0 7 .
reddish-brown/light brownish-gray, low Dnner reported 3 Change

2 56 plastic, Silty CLAY (CL)(1:i11) 19 in material at 34.0 feet
5 I

‘ ~E-'~i-1:sxx\a  \\

35—¢-"

Original Dike
6 I

4“ ' P 33 25 Sample appeared to be
mostly slough

45 P 56 0.9 23 44 27

--r

Completion Depth; 80-2 FL Water Depth:M ft., AfterMhl'S.

Project No.: 5E'II355‘II l_ ft., After ___i hrs.
Pfgject Name; Power/Baldwin P_0WBl' Station g ’ Afigf _____i_ h1'5_

Drilling Contractor: Midwfisl II-"Er Service . Logged by: _ K- Be"?

‘W95 “’°°"'“°“’ 585°° Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES SAMPLNGRESSTANCE
COVERY,% TRATU LIDEPTSYMBOL PP,SF TV,SF NM%

M H

T T C.DESCRIPTION j E

i \ 

arr

5“ lI'II1, IIIOISII, 1'6 I IS -TOWII, OW p 3S[1C, ' ‘

3 silty CLAY (CL)
3

46
E 0 ' Soft, moist to wet, light brown, Silty 55 26'

CLAY (CL) I

4.

1

I'M I‘:
U-7 I-- @@ so

_ 5
.15

' 36.6
4 100 Stiff to hard, moist, light gray, highly ' 55.0 _,;.-‘, 25
8 weathered SHALE

I10MT
-IL“ -.

-‘__r
"T

—I  ..

:

IllllllWillllIEl

'--II: 14 100 Grades some purple, highly weathered ;—__E
shale 15.?

24 '_

IE'PII’lI*II*IIllII

IQ |—~

-1

-
1.

-
1

—.

_
ii

Completion Depth: 30-2 FI-
Project No.: - 5EiI355‘II -_

KSF
in

Qu

Water Depth: _._; ft., After

Figure No A-3-‘I

LOG of BORING No B-01 Sheet 3 of 4
DATEM SURFACE ELEVATION,l DATL"M STA./OFFSET -3+01/0

FIELD

NOTES

Approximate top of natura
ground
Peoria Loess

Equality/Glasford
Formation
Driller reported stiff
material with trace gravel
63.5-64.5 feet

SHALE
Spoon Formation

“*““'“"-‘* Woodward-Clyde Consultants 9

ft., After i___

Project Name; Illinois Power/Baldwin Poyver Station __i fL, After
Contractor: Eng. _SeI'ViCe _ by: K. Berry _



DEPTH,ft.

75

SAMPLES

NG

SSTANCE
SAMPL RE

‘W
;RECOVERY.%

Figure No. A-3-1

LOG of BORING No B-O1 She“ 4 °f 4
DATEM SURFACE ELEVATION, . DATUII/I STA./OFFSET ._-3+01/0

STRATUM ELIDEPTH

DESCRIPTION

ig trown, ig ywea ere '
15

_, 21"'\"'IiH.'\"'I\..

.J

_F"

.1?-1 I

..,—, —:.=!

SYMBOL

11-‘
1

"llill
E?

-|____ --
--

ll

J

3“ T41 nun. .r ‘-\[.]1vIESTONE

I

s5»

50--

95—~

_I

80.2

21

g I (-'——BD:D" D _-

_ Bottom of boring at 80.2 feet 21-4

TSF
Q

PP TV,TSF NMC,%

_I__| Q.

I

KSF
K

Ou

FIELD

NOTES

Completion Depth; _ 80-2 FL Water Depth:M ft., After ___i hl'S.

Project No.: I 51503560 I i_ ff-. Aflef ___-_ hIS-
Project Name; ]]Iinois Power!BaIdwii1 Power Station ___ ft_ , After ______ hrs,

Drilling Contractor: I I _ Midwest Enge 5Iel‘VI¢B I I Logged by: K» B9"?
6/13/95 WCCXILPW 58560 Woodward-Clyde Consultants 9



DATE SURFACE ELEVATION,Hi DATUM 

DEPTH,ft. SAMPLES

I]

SE
B

1"? p 100 Becomes stiff

—!-

ISTE P 94 Becomes mottled reddish-brown/light
brownish-gray

__|’

2“ P as

5

_|.

5

AP

SAMPLNGRESSTANCE

P94

RECOVERY,%

Figure No. A-3-2

LOG of BORING No. B-02 She“ 1 °I 4
STA./OFFSET 1+21/2 RT

TRATUM /DEPTH
SYMBOL PP,TSF TV,TSF NM96 QuKSF

_ FIELDDESCRIPTION at _C. LL
NOTESS EL

erysti, moist, re is-rown, ow ; tiringa vance using
plastic, Silty CLAY (CL)(Fill)

“E‘éE.EI.i-i=aaa'iii'g‘ii'|:ItI-.-.t'-..'t'tI-.:~T """""""""""

\\\s

6-1/4 inch I.D. HSA
(SPT used automatic
hammer)

I 1989 Dike Addition

20 (sample may be disturbed)

26

0.9 22;44 25

34
76.9

Very loose, wet, black, bottom ash
(SP)(Fill)

21.0 i:§i1iii* Switched to mud rotary
;E-?'i;E.E" ' with 4 inch tricone bit

(modified to 5 inches)

Completion Depth: 79-7 Ft» Water Depth: .___ ft., After _______ hrs.
Project No.: 51308560 _i ft., After _____ hrs
P1-Qjec|;Name; Illinois Power/Baldwin Power Station i ft" After ___ hrs

Drilling Contractor: - II L3l’l1°'W°5I°!'11 Logged by: .K- Berry
6/13/95 WCCXILPW 58560 Woodward-Clyde Consultants 9



Figure No.A-3-2

LOG of BORING No. B-02 S“°°‘ 2 °f 4
DATE_ SURFACE ELEVATION,F DATUM _ STA./OFFSET 1+21/2 RT

DEPTHft. SAMPLES SAMPLNGRESSTANCE RECOVERY,%
STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,% Qu,KSF

~ — FIELD
DESCRIPTION j E

T NOTES

25- ‘ -V : elyoose, wet, a ac , ottom I s slmlartu EH11
2 ash (SP)(Fill)
2

68.1

30 3 56 -sort, moist, gray, low plastic S‘l]§T'and' '" 2'9".'s"" 23ii?E 2 CLAY (CI-')(Fin) Appears to be a transition
zone
Original dike

T 65.4.
' " 'Fi'rhi't'd sii'f'f,' hiEfi§i,'bibi=}1i7lH6ftiéd'5io{1lFli' ‘ 32.5 ;

and brownish-gray, low plastic CLAY
(CL)(Fill)

4 56 23
I 3

. 6 I

Advallced augers to 35 fee
"due to sloughing problem
Ewlien trying to sample at

I =4U feet

' P 96 _ 0.8 32 49 30
4“ Becomes very stiff, reddish-brown Began using fixed piston

sampler
-._

-1

lm P 100 1.6 18 38 20
45 Becomes very stiff to hard

|-

_,.

Completion Depth: . _ _ 79-7_ F5 ._ - Water Depth: .___ ft., After __i hrs.
Project No.: 5F-‘ll3.5!5l3 _____ ft., After _____ hrs.
Pfgject Name; Po}verlBaldwin POWEI‘ Station _ i ft" After __i__ ht-S_

Drilling Contractor: . Laime-Western- - Logged by: K- Berry .
‘W95 “’°°"'“"” 5856° Woodward-Clyde Consultants 9



DEPTHft. SAMPLES SAMPLNGRESSTANCE
COVERY,%

h j

i

tnc
llllll

:RE

--r

I-1!

on--- —

65% P 100
__ Hard, moist, light gray, high plastic

CLAY (CH); with little sand
1

-1»

-r—r

*--I5 25
18

U1 U1

_I

"U l-- OCD

Figure No. A—3—2

LOG of BORING No. B-O2 She“ 3 “f 4
DATE ii’,/Iii/2L SURFACE ELEVATION,Fri DATUM STA./OFFSET 1+_Z1!2 RT

DESCRIPTION

~‘l"" : erystl ,ml;llet. re is -rewn,
low plastic CLAY (CL) (Fill)

Small wood fragments, grass and roots
_ ery stiff, lneiet, ntettliiil reddish-Ij-rfiivn
_ and light gray, low plastic, silty CLAY

STRATUM ELIDEPTHSYMBOL

32.
65.

28.4
' 15 83 Light hrnwn to gray, highly weathered I

SHALE; with some silt and sand
5173.5 5.-

I‘

¢_

it

_

E-71":-.l_ I

3

PP,TSF

V JP’Le

TV,TSF NMC,%

i .- I

22

E

0.7 2134 16

0.9 13 35 20

0.8 25 34 15

KSF
\-

Ou

FIELD

NOTES

ormg a pro ems wl
the clay "squeezing" in at
35 feet

Advanced augers to 50 fee

Approximate top of natura
ground
Peoria Loess

Continued having
problems getting steel to
go back down the boring

Excess recovery was
slough
Tube refusal at 65.5 feet
Driller reported hard
drilling to 66.9 feet
Glasford/Equality
Formation

Spoon Formation

Completion Depth: 7937 FL Water Depth: ___ ft., After _____+ hrs.
Project No.: _ SEIIBSGI1 _i ft., After E.hrs.
Project Name; Illinois Power/Baldwin Power Station g ft“ After ___? hrs“

Drilling Contractor: LBJ-'11E*T"r'_lE.-Sitar!) Logged by: K- I3?-'_-!'1'?l'

“"55 """“”"“F"" 5355“ Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,°/o
*1U! --"| -—-

Figure No. A—3—2

LOG of BORING No. B-02 She“ 4 "T 4
DATE 3/30/95 SURFACE ELEVATION,Fri DATUM TBM=100 _ sTA.rnPFsET 1+21/2 RT

DESCRIPTION

lg t rownto gray, lg y
42 weathered SHALE; with some silt and
36 sand

I

-|1_.,_,

STRATUM EL/DEPTHSYMBOL

_

+=_ _
:1-

|'= __|

_|_ |.- _._, —-' .532:1

T
q, in

PPSF TVSF NMC,% Qu,F

T I —-I _-
__|&

KS FIELD

NOTES

13.2 - _-“150/25's0 “i‘;'- SPT b '31}-Q ' Bottom of boring at 79.7 feet ‘FE-*.'}' I H was Ouncmg

35—+

90-:

95-

Inclinometer installed

Completion Depth: 79-7 FF Water Depth: i_ fi., Afteriihrs.
Project No.: -_- 5E0§560 _ , ___ fr" After h1'S_
Project Name; _]1linois_ Pogver/Baldwin Power Station ft" After hrS_

Drilling Contractor: L9-J'T1E'T'fE5i'=1'" Logged by: K» B9113’

""°’°5 “"‘“‘“'““ 5355“ Woodward-Clyde Consultants 9



DATE iii;

TSF TSF

NMC,%
VER ATU DEP MBODESCRIPTION __ __

R
I ' : -

H 5 ' Il In tar, I to mnlet, . . 1amp
reddish-brown, low plastic, Silty CLAY
(CL)(Fill)

.:;P 71 0.9 20

._.,

P
“El P as 1.4 la

Becomes damp|_.
I

4....|

5 —t?"I
El

P 100 1.8 IT

---

|

_-.-.
|_...
|_ |-
| -.
|
|__

1° P100 2.3 13

.-.-.

P96 1.2 13 37

Trace gravel

TPIOO
E

1.0 20 44

15 Becomes brown

i P 5s 0.9 1'.=4o
-_- Becomes gray with fly ash

P100

Becomes brown and gray

HIPBE
_ 77.0
'— — — —- I I . . "g Loose, moist, black, bottom ash (SP)(Fill) 21.0
5 '| |'|'- r

||-.-.-

ii. |

-.4-||

Completion Depth: 30-5 F9 Water Depth: _____.__ ft., After
Project No.: T’ 51503560 3. l ft., After
project Name; Illinois Power/Baldwin Power Station ___ ft" After

: P 100 1.9 1343 25

19

26

25

27

KSF_l_l CL ._
Ou

Figure No A-3-3

LOG of BORING No. B-03 Sheet 1 "T 4
SURFACE ELEVATION, FT_i_ DATLTM STA./OFFSET 1+6'7l3 LT

FIELD

NOTES

nrlngavanee
4-1/4 inch I.D. H
Sltelhy tube samples taken
with fixed piston sampler
1989 Dike Addition

Mixed mud to fill augers

Drilling Contractor: Li1Fl1A'wB5tE!11 Logged by: . K» B911‘!

“"“"“"W°°"'““” 585*” Woodward-Clyde Consultants Q

A-A
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DATE E.

DEPTH,ft. SAMPLES SAMPLNGRESSTANCE
COVERY,% STRATUM ELIDEPTHSYMBOL PPTSF TV,TSF NMC%

DESCRIPTION _ ‘ -j E

_ I

25- eryoose, wet, t ac , ottomas "'
2 (SP)(Fill) '
2

-RE

\i\ii\

|

J-

I

30.2_ 24

_'-.§-.*~.j*..T~$-Z*lZ‘~\1\'l-Pl\J>—*

uo \0 Firm, moist, gray, low plastic, Silty
- CLAY (CL)(Fill) ' .

I

25‘4 67 Becomes brown and graytn

E oxe-

4“_" I P 17

..__

4 67 Firm to stiff, moist, reddish-brown with
6 trace gray, low plastic, silty CLAY (CL)

&
Completion Depth: . 30-5 Ft-
Project No.: _ _ 51303560 A

Qu,KSF

Figure No A-3-3

LOG of BORING No B-03 Sheet 2 of 4
SURFACE ELEVATIoN, FT 98-.0 DATUM TBM=100 STA./OFFSET 1+6’//ILLT _

FIELD

NOTES

-l

Original dike

Stopped using mud

20, 44 26 Sample in a jar

Approxitnate Top of
Natural Ground
Peoria Loess

Water Depth:E ft., After ___‘ rs
ft., After i_

Project Namg; _]].Illl0iS PowerlBaldwin POWCT Stafiflll _ g f[_, Afief

Drillirlg Contractor: La§’11¢'W°5¢¢I'_11 D D -_- Logged by: K- Be"?

“"3’95 “’°°"'“’“' 5°56° Woodward-Clyde Consultants Q



Figure No. A-3-3

LOG of BORING No. B-03 She" 3 of 4
DATEM SURFACE ELEVATIoN, FT_l-(Ii DATLlM STA./OFFSET_,_.1:|'.67/3 LT

;RECOVERY.%
SAMPLNGRESSTANCE

SAMPLES STRATUM ELIDEPTHDEPTH,ft. NMC,‘yo

KSF

TV,TSFSYMBOL PP,TSF

__ FIELD
DESCRIPTION j o. _

Ou . NOTES

Sn ' H111 IIO SL1“ , IIIOISI, gffly, OW p HSILIC,

silty CLAY (CL)
enrla tress

§\.\_,\\\\\\“43.0
55—1i P O Stiff, wet, light gray, non-plastic, sandy ' 55.0

SILT (ML)
‘I-I

a sample
Equality/Glasford
FormationD5

40.0
5 'S1iff' E6 Yéfy Etifl’, ‘moist, b_ro_wif,Tow_ 5 _.____ U — 58.0

_ plastic, silty CLAY (CL); with trace
gravel

I Driller reported material
change at 58.0 feet

4"" 4100
0/3'5lI BCCOITIOS reddish-brown bouncing after 8

inches
36.0

Pushed a split spoon to get

P "sierra Era; aaa1;to1a'oe1;iiglat """" ' ' ' @211
_ green/light brown/gray, highly weathered

SHALE _

‘Spoon Formation

--_
_-

i—
.1

-

9 inches cobble __Z
o 33

_ 10 I

;_ 12 -_

lerlal
itllfll_._, -

1:-

--I

' _ 1 T-1|n;'::_ 1.., _._‘
___,
--¢=_-__.,. i1 ..._.
___rI- -—--

... -
|-ti --

--

._Willi‘,1’T

£2 83 Becomes purple then orangish-brown :—'_ '

31

70 --

D‘llllll,”Tll'
1

-rt.

i‘

Lillillillllllh
Completion Depth: 30-5 Ft-
Project N0.: t 51303500 _

Water Depth: _____._ ft., AfterMhrs.

M. ft., After ____i hrs.
Project Name; Illlll0lS PowerIBaldwin POW6I' St3fi0l'l __________ f[_, Aflgf __________ h1'5_

Drilling Contractor: . L ,_ _ LaY1_1°"we5t°Yl1__ _ Logged by: K- Ben"!

“"""'“5 “’°°"'“°‘” 5856° Woodward-Clyde Consultants 9



Figure No. A-3-3

LOG of BORING No. B-03 S4444 4 of 4
DATEii SURFACE ELEVATIoN, PT_2E=!1i DATLTM STA./OFFSET 1+6’!/3 LT _

DEPTH,ft. SAMPLES SAMPLNG ESSTANCE
RECOVERY,%

STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,%
LL P

Qu,KSF___
"' FIELD

DESCRIPTION _

_ NOTES
R

75- i f ampto moist, green, 1g y wea ere , I
_ SHALE F5 ,

_ 4%
'7?-1...

ill..""ll."h.""ltl.""lll.. -I=~l\JLoJ\OI

fillT
.,__i

-- i1-
cl

“-_- _
:|:.-.“' ..-

-E‘
--

.-IIWZI3”“???-rn.5" 0 llflriller reported hard
Bottom of boring at 80.5 feet 30.5 ' , ;1']3_[fl1'i3_I

-' Installed inclinometer
—+

__|

B5—+

90-

' I

9S—~'

-_

I

Completion Depth: 30-5 t Water Depth: _____;_ ft., After ___ hrs.
Project No.: 55303550 .__i ft., After ___‘ hrs.
prejeet Name; Illinois_ PowerlBaldwin Power Station _ _i___ fr“ After hr-S_

Drilling Contractor: _ _ Lfl.‘l'11'-‘-‘~"l\3"*'!=5*'-T‘-1'11 _ __ Logged by: K- B611’?

“"355 ‘”‘“"""“’ 356° Woodward-Clyde Consultants 9



DEPTH,ft. SALES
MP

U

53

lI 

tttttttlml
—| |

.-_

“'3
;.-_

d

25'

3%J!

SAMPLNGRESSTANCE

P

P

P

P

1

67

83

75

Figure No. A—3—4

LOG Of BORING N0. B-O4 She“ 1 °f 3
DATEM SURFACE ELEVATIoN,Fri DATUM STA./OFFSET_ ,Z+52/11'RT

COVERY,%

DESCRIPTION

RE

lrm to stl “ , moist, re 1S -rown, ow
plastic, Silty CLAY (CL)(Fill)

Becomes gray (mixed with fly ash)

STRATUM ELIDEPTH SYMBOL

 73.9
8 ' Loose, wot, black, bottom ash (SP)(Fill) 201- '2 §1='1i§

o -. |

' o 1 u u -.0
. n Ql .

n ¢o 0
-0 n on
- 1 o

0 0 0 0 I
-o

0
--..-.........-.-.-t.....tt, ..

III III

69.0 '-E-515;?-E
39 Soft, moist to wet, green, medium plastic ‘-25.0 

PP,TSF TV,TSF NMC,%

J j

_| l

I

20

Qu,KSF

FIELD

NOTES

tnrlng a 'ltFElI‘ICB using
'4-1/4 inch I.D. HSA
1989 Dike Addition

17 43 25 1 inch zone of brown high

I

27 50 31

plastic clay in shoe

Sample slid

Placed a plug inside auger

Brown, silty clay in shoe

Completion Depth: Z5-5 FL Water Depth: ______ ft., After __i hrs.

Project No.: _______ _-5E03560 _ -_____- fl-, Aflfif __ilTl'$
project Name; Illinois PowerlBaldwin Power Station _____ ft" After ___ 111-5

Drilling Contractor: t LaY"°'w°‘-‘Wm t Logged by: K- Be"?

E"“"“W°°"'“’W5°5°° Woodward-Clyde Consultants 9



Figure No. A-3-4

LOG of BORING No. B-04 S4444 4 of 4
DATE 4/11/9_5 _ . SURFACE ELEVATION, FT 94-0 _ DATUM TBM_=100 . STA./OFFSET 2+52/11'RT

ft.
LES LNG

STANCE
ERY.% TUM PTH OL SF SF ,% SF-' FIELD

DESCRIPTION _

' NOTESDEPTH, SAMP SAMP RES
COV STRA EL/DE SYMB PP,T TV,T NMC,

LL P
Ou,K

RE

A ‘ 1 ' I rlglna Ie
I 3—+

ml?

—r

30_[Z 2 50 Firm, moist, brown, low plastic, silty 20 42 22
J; 4 CLAY (CL)(Fill)

_/.4 5 ,

35% p 100 Becomes stiff, mottled brown and light 16 42 22 '2_7
Era)’

TI

4° P as - _
Sfiff, moistfljrown, low plastic, silty 4
CLAY (CL)

Approximate top of natura
I ground

51.
4"e‘ee-itsartig ‘l'igl1i'1~'t:-T-:ltiis'1i-'l:.t-'r't.ilIrH:' ses't'taee' ' ' 43. Peoria Loess

roots, oxidation
_i.

I

- 100 23. First 6 inches of SPT -
5 rods fell down boring
7

1

.-_

44.0
50 P loo'Pitta;moist,"itiottieaei-.-atitgE.s1ateterstte*" ll

gray, high plastic CLAY (CH)

Completion Depth: 75-5 FF Water Depth: ‘___ ft., After ______.__ hrs.
Project No.: 51503500 - . - ____.___ ft., After _______hrs.
Project Name: ]].I.illOiS PowerlBaldwin POWCF Station _ A ft" After _________ h[S_

Drilling Contractor: _ _ LfiYl1§:TV"e5¢°l‘11 __ _ . _ Logged by: _ K- Be"?

6""°5“’“"“‘“"'” 536° Woodward-Clyde Consultants Q



LOG of BORING No. B-O4
DATE M-HM SURFACE ELEVATION, PT%M0 DATLlM STA./O

RECOVERY,%
SAMPLNGRESSTANCE

DEPTH

SAMPLES STRATUMDEPTH,ft. NMC% Qu,F
MBOL

PP, TV,TSF

TSF KSI
Ht J A

DESCRIPTION _| cl.

ELI

|_t.
t

I 39.
55*,“ P 100 Firm, moist, orangish-brown, low plastic, 55.

_E silty CLAY (CL); with trace gravel
I4

34.0 _
83 Very stiff to hard, moisf, light brown, I 60. 19

severely weathered CLAY-SHALE; with E .
some gravel %

60-- ' 14
20

I 12 

ttlrtl=4.--'-
__,.M.

__ ::l.—_
Mr

J3
55'25

__22
I418

89 -iii 12033.__.r-

I 7':1:
F: ._-_
IM—:'
t LII I1

"Z M.
— 1.!-

"EM:-—

d_M
._t _

000%
M-

—r —

5%
70' z 22 100 Hard, moist, light gray, highly weathered

E 25

333333

SHALE - _
.9128 "

--u.

333“
.-_

1

7"5—I"3srl .5: 50 18.5 21
_ Bottom of boring at 75.5 feet 75.5

Figure No. A-3-4
Sheet 3 of 3

FFSET 2+52/11‘RT _

FIELD

NOTES

Rods slid into boring

Glasford Formation

Driller reported hard
drilling at 57.0 feet

Spoon Formation

Gray, high plastic clay in
shoe

Appeared to be
decomposing rock

Maroon, high plastic clay
‘in shoe

I

Auger refusal at 75.5 feet

Completion Depth: 75-5 FL Water Depth:M ft., AfterMhrs.
Project No.: SETIBSGIJ M ft., AfterMhrs.
Project Name: 11lil10i$,P°lY°l_'IB31dWil1 P°“'°I' 31333911 _ M ft. , AfterMhrs.

Drilling Contractor: I-aY11¢'W°$t°l‘11 Logged by: K. Berry

“""'““5 """““"'“““’ “*5” Woodward-Clyde Consultants 9



Figure No. A-3-5

LOG of BORING No. B-05 S“°°‘ 1 °f 4
DATE ii‘; SURFACE ELEVATION, FTi1()1-_1_____ DATLTM STA./OFFSET .6.+05/3 LT _

. | '

E

- - _ FIELDDESCRIPTION j .1
— NOTES

RE

D amp,reis -rown, 1ty - ‘ ormgavarice usmg
__ (CL)(Fill) .¢-1f=1inr;l1 I.D. HSA

without a center plug
_ 1989 Dike Addition

5“ P 100' H
1..,

" 93.
_g 'Véij/'§iii‘f,'E15i1ipI'fédElls'li-Bfd\5vH,'high‘‘‘ 1.

plastic, Silty CLAY (CH)

1" P so

15
— P 83 Becomes brown

81.1
2 P 100i Dvery stiff, damp, light gray, Clayey SILT 20.0 3.6 1.2 1'7

(ML) I

__e.

I.,_.

Completion Depth: 31-3 F¢- Water Depth: i-.3§‘l_ ft., After i3___ hrs.
Project No.: 555355" - ._____Z ft., After .__i hrs.
Project Name; _ ]]lillOiS Power/Baldwin POWEP St3fiOIl g ft" After hi-S_

Drilling Contractor: Midwest El1£~Se"'i°°5 Logged by: K. B911‘! _

snags WCCXILPW 58560 Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES SAMPLNGRESSTANCE
COVERY,% STRATUM EL/DEPTHSYMBOL PP,TSF TV,TSF NMC,%

DESCRIPTION j E

RE
25 H . . _

1:1»
at N Loose, wet, black, bottom ash (SP)(Fill)

|

25.55"

ll

I I

A ¥

3“__ 1 67 22
. 3 '

2 |

1<>'§.\.‘<.\'

67. 1
_5'iC(3'Soft to firm, moist, orangish-brown,

, medium plastic CLAY (CL); with trace
4 83 roots (Fill)
4

OJ U’!A

4

4" P 0 _Firm, moist, orangish-Brown, medium ' P
_'g plastic CLAY (CL)

__|.

.-_-.

45 "
 P 8 Becomes light reddish-brown

I

-.-

‘.-

Completion Depth: 313 Ft-
Project No.: 51503550

KSF
M

Qu

1-A-iii?

Figure No A—3—5

LOG of BORING No. B-05 Sheet 2 of 4
DATE 4/9%? SURFACE ELEVATION, FT 101-1 DATLlM STA./OFFSET 6+05/3 LT _

FIELD

NOTES

Placed a plug 1n augers
before advancmg

Driller reported material
change at 34 0 feet
Original Dike

Approximate top of natura
ground
Peoria Loess

Water Depth: _23L ft., After ATD hrs
ft., After

Project Name; POWBF Station _ _________ , Aftgf

Drilling Contractor: _ Midwest EH3-Eflrfifiifi Logged by: __ _ _ K- B611‘! _

°"3’95w°°x"PW““5“° Woodward-Clyde Consultants 9



Figure No. A-3-5

LOG of BORING No. B-05 Sheet 3 of 4
DATE E. SURFACE ELEVATION, ELL DATLM STA./OFFSET ..6+05/3 LT

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE COVERY,% STRATUM EL/DEPTHSYMBOL PPTSF TV.TSF NMC% Qu,i<s|=

— . _ FIELD
DESCRIPTION :I E

I NOTES

so I irm, moist, rownan gray, meium I‘ -
4 plastic CLAY (CL)
6

'& 

_L

Equaliryifllasfurd
' I Formation

I
--up

SSE P 100 Grades trace sand

41.1
Very stiff to stiff, damp, gray and light‘ 611.0 ' '

13 green, highly weathered SHALE i
_ 15

5'1» 1::
OO lI—* 06..

E - Spoon Formation
Ff-E
if

_-L__
i

—_- :-
tn_ "‘I'-=_

,__
tl

--
-—’

—-r
T,."'_'--r-.-

65_| I 5 100 Becomes stiff, light green ff?
_- 3 65.7 feet - 1 inch coal layer "ET"

l4 ll“I1~’iW"Ii_;¢'_-

-r
i_-_
i.

liiliiiiilil
T 6 inches cobble (almost

_ — _._. I auger refusal)
3 100 Becomes light brown 23

EL; Possible4
i 14 U2 inch coal layer —T1~_ slough/disturbance first 6
_r Becomes light gray inches of SPT-|-|-

I

"A
'-JQ

IIII"lI1"II~'Tl"iI-|._

1.

1

1li’iI“E1*iI
Completion Depth; 81-3 Ft» Water Depth:A ft., AflfifihI'S.

Project No.: _ L- 51503560 _- 1 i_ ft-, Aflflf ‘_-111$
Project Name: P0werlBaldwin Power Station - .___ ft., AfterL.hrs
Drilling Contractor: 11/Iidwest Eflarfisflivfi . Logged by: K- BE"!

“"“"'°" “’°°"'“’“’ 5856° Woodward-Clyde Consultants Q



1)ATE 4/5/95

DEPTH,ft. SAMPLES

?5 ig

SI}-—

 

E5-

9a—~

95-

1

SAMPLNGRESSTANCE

35
59

.p|—\L}|I—l

55

-;RECOVERY,%

100

LOG of BORING No. B-05
SURFACE ELEVATION, FT 1111-1 . DATLM STA./OFFSET

Figure No. A-3-5
Sheet 4 of 4

6+05/3 LT

ruin EPTH BOL
PP,TSF TV,TSF

at KSF
NMC,

DESCRIPTION 3' E

STRA ELIDSYM ‘Qu,

3, _ry, igitgray ‘* .'

"toro-
—-

A

1-: 1

-ii=— _-
_-

'Z ii

|:|=_ _-
in
Z _-
—--i-I

FE
123%]
ii?

LJ—-=-

1 -: _
E i

*t_LI198
Bbitoni tifboring at31.3 feet stag‘:

FIELD

NOTES

Completion Depth: 31-3 FL Water Depth: __5?-3_i&.__ ft., After i).__ hrs.
Project No.: 51508560 ——-—fl-, After -__:_- 111$-
Project Name; _Illinois Power/Baldwin Power Station _ i ft“ After €__ hi-S,

Drilling Contractor: _ . L 1\%1i<1ws=-*1 H112-Services- Logged by: _ K-B1-Amt
6/13/95 wcci-t|LPw 58560 ‘QWoodward-Clyde Consultants ‘I



Figure No. A-3-6

LOG of sonmo No. B-06 Sheet 1 of 4
DATE 4/4/95

DEPTH,ft. SAMPLES SAMPLNGRESSTANCE
COVERY,% STRATUM EL/DEPTHSYMBOL

DESCRIPTION

RE

up ii, amp.re ls ~rown, ity - '
_ (CL)(Fill)

 

"IE P 100

_I-l Ul "U --1LII

"I

-.-_

30 P 50 j 81.2
_ Very stiff, dry, gray SILT (ML)(Fill) 20.5

1|.
I

76.7 ,

PP,TSF

U0 ON

TV.TSF

1.2

NMC,%

11' 5.3

is 4

1?

729

SURFACE ELEVATION, FT i1Ii_ DATL'M STA./OFFSET, 19+ 16/7,_RT_

KSF_|_|fl-._
Qu

FIELD

NOTES

Dflflgavance using
4-l/4 inch I.D. HSA
without a center plug
1989 Dike Addition

Sample in a jar

Shelby tube refusal

Black fine gravel (ash) in
cuttings

Completion Depth: 31-5 FL Water Depth: ____ ft., After i___ hrs.

Project No.: - SEIIESEB _____ ft., After ______ hrs

Project Name: _Illi110iS Pflwflrfiiflllfliifiil Powgr Station _ _ . i__._.. ft., After llhrs
Drilling Contractor: Nfidwest E112-581111955 - -A L0gged by: . _ K- Be"?

“"95 w“°“‘“'w “BE” Woodward-Clyde Consultants 9



DEPTHft. SAMPLES SAMPLNG RESSTANCE
COVERY,%

5 j

i

NU1

 1

....RE
3

. 4

DESCRIPTION

ose,wet, n ac , ottomas ' .

Figure No. A-3-6

LOG of BORING No B-06 $114412 44 4
DATE 4/4/95 . SURFACE ELEVATION, ET_1flE DATLlM sTA./o1=1==sET__ 10+ 16/7 BT

STRATUM EL/DEPTH SYMBOL

72.7

‘Lil-'1

ifissg.O0‘--ILH

II—'* CD CD

_I'

".1

T |

4|]
 P 100 Becomes light reddish-brown; with

oxidation

Stiff, damp to moist, gray, Clayey SILT H“
(CL-ML); with oxidation (Fill)

Becomes light brown

5% P ov ‘Moat; gory,‘ tow o‘iootio'oLxY (ct; """ "T

29.0 "

' 66.7

PP,TSF TV,TSF NMC,%

 “

35.0

58.2

CLAY (CH)

"5"P 0

-_i.

|_i

Completion Depth: _ 31-5 F1-

Firm, moist, brown and gray, high plastic I‘ I 43.5

Project No.: _ 51393560 _

|

23

Water Depth:

Project Name; I_llinois Pnwerlflaldygin Power Station

Drilling Contractor: Midwest E118-Services L Loggotl by:
6/14/95 WCCXILPW 535513 Woodward-Clyde Consultants 9

A Ii

_| D-

Qu,KSF

21 1.4

FIELD

NOTES

- p ug was p aoo II1
augers

Driller stated possible
material change at 29.0
feet - Original dike

(sample was possibly
slough)

Approximate top of natura
ground
Peoria Loess
IRopu5liotl 8 inches for
recovery of a sample but
only recovered a little
slough

_____ ft., After __i. hrs.
___.__ ft., After _____hrs.
i___ ft., After ___ hrs.

K. Berry



Figure No. A-3-O

LOG of BORING No. B-06 She“ 3 °‘ 4
DATEA SURFACE ELEVATION, 1=‘T_11l1-'/i DATL1M STA..lCtFFSET 10+16/7 RT

4.?
Q1

‘

DEP SALES

LNGANCE
TH MP

SAMP RESST
50— - .E1’; ' I ecommg ig tgray, wi oxiation

atat1 ii

1,.

_|

-ll

| .

‘.___

ii.

'--I'5
Ct

-I

RECOVERY,%

10 Becomes orangish brown

'55 ' 6 100
E 12

4:1‘ 18

DESCRIPTION ATUM DEPTH
"""--o

STR EL

41.7

SYMBOL

Very stiff to hard lflglit brown and light 60 0
gray high plastic CLAY (CH)

Becomes brown

With some chert

26.7

OWE§c:>

J

PP,TSF TVTSF NMC/
LL P

“cit,SF

22

16

Completion Depth: - 31-5 111- Water Depth:

I I
O

O

K FIELD

NOTES

Equality/Glasford
Formation

Driller reported a hard
etzone at 71.0 fe

Drilling Contractor: _. _1V11¢1We5lE11£-59175995 L _ _ _ Logged by: K- BBYFY

°"3’°5 ””°°"'“’“' 5“56° Woodward-Clyde Consultants 9

ft., After i____ hrs

Project No.: _ 51105560 L ___-_ fl-. After ___-__-
P1-oject Name; Power/BaldwinPOWBT SII3fi0Il _ ______ ft" After ___i_

hrs
hrs



Figure No. A-3-O

LOG of BORING No. B-06 S1144‘ 4 °1 4
DATE  _ SURFACE ELEVATION, FT____l7____ DATLlM STA./OFFSET 10+ 1611 RT

DEPTH,T11.

“WSAMPLES

SAMPLNGESSTANCE

jRECOVERY,%

STRATUM EL/DEPTH
SYMBOL PP,TSF TV,TSF NMC,0/o QU,KSF

— _ FIELDDESCRIPTION 3', o
T NOTES
R

T5 ar, igii rownto ig tgreen, ig y . 5 I
22 weathered SHALE
33 Iii-IM.__-.-

-1'-'-1"‘
-? _

Spoon Formation

1.151..
_ Drillor reported very hard

[_--Ti drilling at 78.5 feet
T?-_'_ --"
I_:_'_\_-_ .1:

.-H-.l I»
;.In.o._""]

1540 20.2 I
_ I Bottom ofboring at BITS foot 31.5" 5

311-" 8 100 Becomes light green and gray

—+

35*

9I}—I

95-‘

T I

._ I

Completion Depth: 31-5 111- Water Depth: i__ ft., After ___ hrs.
Project No.: _ 51103500 ‘_._._ ft., After ___hrs.
Project Name: 111111915 1'1?1""=T#:!'I"111'11!?1'-'I'111 1'°“'°1' 51311911 ii ft., After ___ hrs.
Drilling Contractor: MirlwE.51E11B.Services . Logged by: K- BBITY - -

“"195 w“°“'“"” “BEE” Woodward-Clyde Consultants 9



Figure No. A-3-‘I

LOG of BORING No. B-O7 514°‘ 1 "1 4
DATE . 4/4/95 SURFACE ELEVATION, ET___102-0 DATUM TBM_?=100 STA./OFFSET 14+26/33 RT

ft. ES
PLNG

STANCE

Y,% M TH
BOL

F F % F— _ FIELD
DESCRIPTION :I o

1

\\\§SYM

T NOTES
RE

11 irm to " arnp, rown, ow |:I astio, ormga vance usti , smg
_I Silty CLAY (CL) (Fill) 3-1/4 inch I.D. HSA

without a center plug
.. 1989 Dike Addition

5_ P 100

10—[:§ p 54 Becomes reddish-brown -I5 I-—\ I-—l U3 I_I O0

..I;

__|-

lsfi P 100 I
I

I--r

I

,-

2" P as 21 8.1
Trace fly ash

Black fme gravel
fragrnonts in cuttings

Completion Depth: _ 30-9 F0 Water Depth: ________ ft., After ___.___ hrs.
Project No.: . g 513113530 . L _____ ft., After ______ hrs.
project Name; Illinois Powarlflalriwin Power Station _____ ft“ After _____ h;S_

Drilling Contractor: _ M1¢1“’¢$1 F-"E-3?-l'i'i¢E5.. _ _ Logged by: _ K- BBITY .

°"""°5 w°°"‘“"”““5““ Woodward-Clyde Consultants 9



Figure No. A-3-1

LOG of BORING No. B-07 51°44 2 "1 4
DATEM SURFACE ELEVATION, ETiLt1__ DATL1M STA./OFFSET 14+26/33 RT

 $44404

DESCRIPTION j E

.RE L.25 P - : rownan rats - rown, try I
- 6 CLAY (CL) (Fill)
I 7

—I

3 

_:a..|

P 83
Becoming moist

3511' o.s as
Becomes gray with oxidation

5'.
..IEI

411% P as

E _ ‘ _ 59.5
Stiff, moist, gray, inodium plastis CLAY 42.5 P?

-1 (CL); trace gravel

so

Completion Depth: 30-9 F0 Water Depth:

Project No.: 51103560
Project Name; _Illinois Poworfflaltlwin Power Station _
Drilling Contractor: _ 11111111451 Eng-Services Loggstl by: .

KSF
5

Ou

1'? 7.3

22 4.4

iii

-M-ii-

FIELD

NOTES

I rigina I I I:

Top of natural ground
Peoria Loess

Driller reported softer
drilling

ft., After ______ hrs.
ft., After _____ hrs.

ft., After _______ hrs.
K. Berry _

6"“’9“"°°“'“'”" 5°56° Woodward-Clyde Consultants Q



Figure No. A-3-1

LOG of BORING No B-07 S1444‘ 3 °1 4
DATE ifii SURFACE ELEVATION,F DATL'M STA./OFFSET, 143-26/33 RT__

ft.
LES

PLNGSTANCE
ERY,% TUM PTH OL SF SF °/o SF— _ FIELDDESCRIPTION j o.

==~Q‘;5-;I=:zEcSOv

T NOTES

irm, m rownis i-gray, ig ii astio I ' '
CLAY ( ' with trace organics and
gravel

_ Sand in shoe

_i. Driller reported a cobble a
* 47- 54 feet

Very stilt‘, moist reddish-brown. low 55. Sample appeared to be
P1a511°- 51113’ CLAY (C1-4) _ mostly slough? - steel at

correct depth

A Sample was slough

"T
I

_ Drillar reports soft drilling
37.0

6 97 ' Stiff, moist, light reddish-brown, high 65.1] 22
5 plasti
6

'c CLAY (CH) ‘
Equality/Glasford

_ Formation

-_ I

-I-IL

I

79 P 8 Sample in a jar (sample
from shoe)

--

-—

_i.

Completion Depth: _ 30-9 111- Water Depth: i.___ ft., After ______ hrs.
Project No.: 51511351111 j_ ft., After _i__. hrs.
Pfgject Name; __llIIl‘l0iS Power/Baldwin POWBT SLBIIIOII ii ft" After hl-S_

Drilling Contractor: Nlidwest Ens-Saoiafls Logged by: K- Berri
°"3’°““'“°“'““” Em“ Woodward-Clyde Consultants Q



Figure No. A-3-7

LOG of BORING No. B-07 She“ 4 °1 4
DATE 4/4/95 SURFACE ELEVATION, PT_1&1-iii DATUM TERM STA./OFFSET 14+26/33 RT

DEPTHft. SAMPLES SAMPLNG RESSTANCE RECOVERY.%
STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC.% Qu,KSF

- — _ FIELDDESCRIPTION :I 0-
NOTES

1:3-“-""III."'E'I|"l'III.I“'ti".

ITS I —i | .
I ’l I I. Bfy ‘I31’ ., IE gI'66l'l, - g

12 highly weathered SHALE .4-5
I 12

Driller reported a cobble a
78 feet

‘I gié

§——:'
{YTB0

E522,‘ 78 Possible weathered limestone 21_1 19‘
Bottom of boring at 80.9 foot ' _8I0T§I_ I SPT stiffened up after 3

inches

85—

-I

90-

95-

Cornpletion Depth: 30-9 F1- Water Depth: ___i ft., After ______ hrs.

Project No.: _ 5F-03560 ___ ft-. After .___ hrs-
Pfojgct Namg; IIIIDOIS PflWEl'iIBflII1H"IIl1 POWOI‘ SIIZIIZIOII _________ flu Afief ______i hi-S_

Drilling Contractor: _ 1""11111"'$1E9g-5°"1°°$ Logged by: ILBI=1'1'i
6"3"’5 "'I""I4'“”“""‘I'I“"" “B55” Woodward-Clyde Consultants 9



DEPTH,ft.

0..

5

211- P50

.J

_J

SAMPLES

T?

I0- 

9%

SAMPLNG RESSTANCE

P10

P 10

p 100 Grades trace ash (black sand)(Fill)

RECOVERY,%

irm to very sti " , moist, rown, ow
__ plastic, Silty CLAY (CL)(Fill)

0

0

Figure No. A-3-8

LOG Of BORING N0. B-O8 S114“ 1 °1I 4
DATE _i-1=’1.t.1i5_. _ SURFACE ELEVATION, FT_ii DATUM TBM=1Q0_ STA./OFFSET.__13+33/55 RT

STRATUM EL/DEPTH

DESCRIPTION
SYMBOL

I

 

PP,TSF

5° 41-

TV,TSF

0.9 25: 46 24

NMC.%

17 6.1

18 6.1

16¢

j o.

I

KSF
M

Ou

FIELD

NOTES

I oringa Vanoo using
4-l/4 inch I.D. HSA
1989 Dike Addition

Completion Depth: 31-5 111- Water Depth: _.i ft., After _i__ hrs.

Project No.: _ 51103500 i___ ft,, After ____ h1'5_
Project Name; HIIIIOIS PIIWEIHIIBaldwin POWOI‘ SIIEIIIIOII _ ft" After hl-S_

Drilling Contractor: __ 11'11f1'i'i'fi1 Eng-5°I'V1¢°5 - Logged by: K- 1?-EI‘TJ'_

““I“”I‘1II' w°9“‘“““I" 536° Woodward-Clyde Consultants 9



DEPTHft. SAMPLES

Z5—

l:~"ih“!1iu.“'5u""'§
J

30%

J

rm
-—-

SAMPLNG RESSTANCE

7
10

P 100

5RECOVERY,%

Figure No. A—3—8

LOG of BORING No. B-08 S“°°‘ 2 °‘ 4
DATE. 4I1=’.._9.5 SURFACE ELEVATION, FT _1fl1-H _ DATUM TBM__=100 _ STA./OFFSET_ 18+ 33/55 RT

DESCRIPTION

-"l"" : rown, 113* I'- ‘ |

00 Becoming mottled l'BddlSh brown/light

45 2 100
4 -\€:2D1'l‘li1'lg orangish-brown
3 ose,, wet, orangish-brown, medium to

__ fme sand (SP); with trace silt

4. ' '1 ""' I

STRATUM ELIDEPTH SYMBOL

56.4
4-5.fi”§_';i;fI|§

|,. ..
-|

-1.... ,.
|||-I54.0 ':;~&ii!:-E

Stiff. clamp to moist, multi-colored
_ reddish-brown, light brown, gray,

orangish-brown, med. plastic CLAY(CL)

48.!) 7

&\\\

PP,TSF TV,TSF NMC%

\-

lfi 6.8

19

2-U 3.2

31

J 01.

_| D_

Qu,KSF

FIELD

NOTES

rlglna 1e

Apprmtimate top of natura
ground

Completion Depth: _ _ 81-5 FL Water Depth: ____ ft., After _____hrs.
Project No.: e 51503550 e __:__ ft., After _____ hrs.
project Name; _I1linois _l?'uwer.-"Ba_ltlwi11 Power Station _ ft" After hrS_

Drilling Contractor: Midwffii EH5-Efirfiflfifi Logged by: K- B811‘! .

“"“’“w“°“'“w Em“ Woodward-Clyde Consultants @



DATED

TV,SF NMC,%
DESCRIPTION 3' E

PP,

SOP H -1' : lI‘Hl to sti, ampto moist, ' ' I I
6 reddish-brown, light brown, gray, medium
9 plastic CLAY (CL)

49.
53.Firm to stiff, moist, light reddish-brown,

low plastic, silty CLAY (CL)
_|.

55-— P 67. 1'5‘-
W

6"‘ ' 4 100 23
5

/ 8 Becoming light gray, medium plastic

I

._.

32.0
TDJJ'--Ii‘ 4 100 Firm to stiff, moist, brown, high plastic ‘2.1

6 CLAY (CH)
_ 8 Becomes gray

1-_

F‘

1

Completion Depth: 31-5 FL Water Depth:A ft., After hrs
Project No.: 51303560 - . ft., After

Project Name: lllillflifl POW‘?/Bald“’in POW?!‘ 595011 A ft., After

P

Qu,K_SI_=_

Figure N0 A--3-B

LOG of BORING No. B-O8 She“ 3 °f 4
SURFACE ELEVATION, ET_ J!!!-I1 DATUM TBM=100 STA./OFFSET 18+ 33/55 RT

FIELD

NOTES

race coa 1n s oe

Approximate top of natura
ground
Peoria Loess
Sample was mostly slough

Equality/Glasford
Formation

Sample was slough

Glasford Formation

‘W95 w°°"'“'“' 585°° Woodward-Clyde Consultants 9
Drilling Contractor: _ Midwest Eng-5¢1""i¢Ei~5 Logged by: _ _ _ K- Be"! _



Figure No. A-3-8

LOG of BORING No. B-O8 S“°°* 4 °f 4
DATEM SURFACE ELEVATION, FT 102-0 DATLM STA./OFFSET 1&+33/55-_RI-

DEPTH,ft. SAMPLES SAMPLNG ESSTANCE
RECOVERY,%

STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,% Qu,SF

FIELDKDESCRIPTION 3' E
NOTES

R

75 I’ 1 ' | —t .t.-I'}' Sll I10 31', lg tgray, lg y . l S OOH Formation

_ / weathered SHALE E P
. 125%‘1 26 ___.-_-E:_-J
ate E

‘-'.

'

3"“ 11 100 21_

EMMA? U3l\-7 I‘-"l\-3
Becomes gray 2()_ 5

_ I ET.-ttuni of'her_Ing at 31.5 feet ‘ ‘$1.5

85._...

_L

_-_

90-

__|.

95—

_ |

__|.

._.

Completion Depth: _ 81.5 Ft. Water Depth: _______ ft., After _i__hrs.
Project No.: 5EI]'355‘[I _ __._.___ ft., After ._i__ hrs.
Prgject Name; P-DW’El'f POWQP Station ii ft" Afier ___i hi-S_

Drilling Contractor: _ Midwest E113-S°l'Vi¢‘-es Logged by: 5- HI‘-FITZF

°"3’95w°°""Pw “EB” Woodward-Clyde Consultants Q



Figure No. A-3-Q

LOG of BORING No. B-09 She“ 1 °" 4
DATE ii; SURFACE ELEVATION,Hi DATLM STA./OFFSET 22+29/57 RT

ft.
LES

PLNG STANCE
ERY,%

UM PTH BOL SF SF % SF- FIELD
DESCRIPTION j E

' NOTES
RE

0 ' I1, metst, rnwn, ew p astle. Ity ormgavance usmg
_ CLAY (CL)(Fill) -4-1/4 inch I.D. HSA

' 1989 Dike Addition

J-I_.‘

5% P 100 22-
: Becoming dark brown (possibly mixed I I

h)(F1l)with as ' l

1"‘-"Z P 75 Becomes mottled brown/brownish-gray L5 22! 50' 30
: (Fill)

__,——~

Ii '
_..r::

15 P 100 I3 Sample contained some
duct tape

I Clay ap s to be mixedpear
_ with fly ash at 15.5 feet

2n P 75 Beeemes mottled reddish-brown/light gray 01-iginalpike

= Becomes gray

_I'

Completion Depth: . . 30-3_Ft- . . Water Depth: iQ._ ft., After _AT_Q__ hrs.
Project No.: 5E']35§‘II _ i___ ft., After ___; hrs.
project Name; Illinois PowerlBaldwin Power Station _____i ft" After ___ hrS_

Drilling Contractor: I _. T\’!_idWBS11El18-5°l'Vi¢°$ _ Logged by: K- Be"?

“"“’““w“““"'°w 5“56° Woodward-Clyde Consultants Q



Figure No. A-3-9

LOG of BORING No B-O9 Sheet 2 of 4
DATE 3_i/31/95 SURFACE ELEVATION, FT _i02-‘L DATUM _T.___BM=100 _ STAJOFFSET 22‘|i29/57 RT ._.

M §§5RECOVERY,%

— _ FIELD
DESCRIPTION ;.' cl. __

' NOTES

25 * 1 Irm to sti“ matte reis -rown Ig t - *
. gray , silty CLAY (CL)

_-

I

--r

_ 12.
3"" " * ' Eéti£;1hiltig'5'tift,'e'ii[;é;' §,£>i1ié'tiigéi1iti """" "M 3e. at

almateri

,4

—|-

35 I P 83 2131 3.7 Sample had the appearane
’ of slough

,1

_*_ Becoming firm to stiff, orangish-brown 0_ 5 23 34 16 Tube was pushed

I iappro:-timately 2-3 inches
ton far

Trace gravel, coal
Q '2 thin sand layers

56.7
I- O_l'_€:l_I‘Ig-i—SI'l_-I)-I‘-()-\;/i1_,_I-(i\;;DISSLICZ - - _ 1'-Ifi.[I I Appfggimgtg [Qp Qf natura

ground__ CLAY (CL)
Peoria Loess

‘T

Completion Depth: 30-3 FL Water Depth: _‘15_1.I__ ft., After _§P_ hrs.
Project No.: _ 5EII35fi|' _._? ft., After ______ hrs.
Project Name: _IlliH0iS.II'fl‘*"'!B_l‘Ir|3ilII1I.'-\*'i11 Power SW50" ii ft., After __€__.hrs.
Drilling Contractor: Midwest E118-Services Legged by: _ _ K- BE"?

°"°’°5 "'“'“°"'““'” “B55” Woodward-Clyde Consultants Q



EPTH,ft. AMPLES
SAMPLNGRESSTANCED S

50

saat~t~'ate.e 56
-

--|

1.

Ul

t \ou1:

fill-

13
12

-1.

-

.-1-I

013.5"

7" 30 17
43
Ch -I5

RECOVERY,%
-I
l

100

6 O

STRATUM ELIDEPTH

DESCRIPTION

eeemtng lg treisi-rown wt I Itte
gravel

_ 47.

SYMBOL

 \\1‘7

Firm to stiff, moist, orangish-brown, high I 55.0
plastic CLAY (CH)
Becoming stiff to Very stiff, light gray

 \“5""" 14 100 37-2
51 assHard, tlarlt gray, weathered SHALE .

_ -I.da-
..|| 1-

_
Z_._

'=_ “-'-
_i'fl._.
Tn __

--;
.___‘-

I_““'-1Wit
1%:-.-

2:?’

“W
-u—-T»
i

T-*_—=—
_-\:'

$1?

Tlllwllllllll12
1:?-1

It

PP,TSF TV,TSF NMC,%

14.

25

23:

J I-I

_| Q

QuKSF
\-

Figure No A-3-9

LOG of BORING NO B-09 She“ 3 °f 4
DATE 3/31/95 _ SURFACE ELEVATION, FT 1615/ _ DATUM TBM=100 STA./OFFSET Z?-+29/57 RT

FIELD

NOTES

Driller reported a boulder
at 54-56 feet

Glasford/Equality
Formation
Driller reported stiffer
drilling

Driller reported top 1/2 of
run being hard

Spoon Formation

Completion Depth: 30-3 Ft Water Depth:E ft., After _ATQ._ hrs
Project No.: _ .5EII35I5I] ii ft., After
project Name; Illinois Pewerlflaldwin Power Station _ i ft" After
Drilling Contractor: Midwest Eng-.S°“’i°°s Legged by: K- Be"?

""“"’5 '”°°“""”'“““”° Woodward-Clyde Consultants Q



DATE 3131195
. 

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE
75

_ 
UJl\-3 CDUI

-I—r

85-

90-

95-

TI

;.RECOVERY,%
SHALE
' at , amp,gray, e ayey wea ere ; -

Figure No. A-3-9

LOG Of BORING NO. B-O9 S“°°‘ 4 °f 4

STRATUM ELIDEPTHSYMBOL PP,TSF

TSF C,%DESCRIPTION :1 E
TV, NM

-1.

—|-11.:

I_I4II1=___.

Eill__
Iii
___ __-,
I -._——:|_
-11- ""-‘Id

-
---

.ll.l‘llSmfifi 38 21.9%‘ 11*
2123 Bettem ofbering at S'fiT3_feet BUS

QuKSF

SURFACE ELEVATION, FT __102-'1 DATLlM sTA./O1=EsET-.22+-19/57.R11

HI

FIELD

NOTES

Cgmpletign Depth; _ an-B WHIOI Dfipllhi ft., AfteriihI'S.

Project No.: 5E[I35I‘-I0 . i__ ft., After ___.___ hrs.

project Name; _lllin0is PowerlBaldwin Power Station _________ ft" Af[¢[_ihrs,

Drilling Contractor: Midwest E118-.S°1'Vi¢e5 - Logged by: K- BB1‘1'J’
eltales WCCXILPW saseo ‘QWoodward-Clyde Consultants ‘-



DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,%

Figure No. A-3'-1°

LOG of BORING No. B-10 She“ 1 "Y 3
DATEA SURFACE ELEVATION, FT 1111.9 DATUM TBM=100 sTA./OE-1=sET___ -10+09/0

DESCRIPTION

|]_.

_ I Silty CLAY (CL)(Fill)

4_I

_.|.

SE P 100

—

_-—L

In '1 p 33 Becoming mottled with light
 brownish-gray

‘F

'PIl

15-if,5 P 100

A
__!.

89 Becoming hard with some ash (sand);
trace gravel

IQ

Q UJUJIQ [Ob-JO\

—|-

—-

_-

35 g 5 73 Firm to stiff, moist, light gray, low
4

Completion Depth: - 75-1 Ft-
Project No.: _ 51303560 _ _

IITH, HIOISI, IE 151-FEIWH, OW fl‘ HSIIC.

STRATUM ELIDEPTHSYMBOL PP.TSF TV,TSF

1.7

NMC,%

23 '

15

E

15 42 24

11

Z4 43 25

Qu,KSF

FIELD

NOTES

ermga Vance usmg
4-1/4 inch I.D. HSA
1989 Dike Addition

Shelby refusal

Water Depth: _____ ft., After ________ hrs.

_____ ft., After __i hrs.
Project Name; Illinois _PtlwerfBa1tII\'in Power Station ft“ After hl-S_

Drilling Contractor: _ LRJ’I1E'wE5¢EI'I1 Legged by; I K. Berry

““3’°5 “’°°"'“’w ‘"55" Woodward-Clyde Consultants 9



Figure N0.A—3-1°

LOG of BORING N0. B-10 She“ 2 °f 3
DATE ____3/27/95i. SURFACE ELEVATION, FT ___1['1-9 DATUM TBM=1_09 _ STA./OFFSET -10+ 09/0 _ _

DEPTH,ft. SAMPLES SAMPLNG ESSTANCE COVERY,% STRATUM ELIDEPTH
PPTSF TVTSF NMC,°/o Qu,KSF

"' FIELD
DESCRIPTION j EQ, in

j I

NOTES
R RE

pastlc, lty - ‘ ;w1 lnc as ' | '
_ 10 zone (Fill)

__|’

_ 71.9
3U—@ P 1005 flare, damp, light brownish-gray, Cilayey W 30.0 15!; 5.8 Sampler refusal

_: SILT (NIL)
Original Dike

66.9
2 100 Firm to stiff, moist, mottled H 375.0‘? I 12
6 reddish-brown/light brown, low plastic,
7 Silty CLAY (CL)rm

—+

_-

-_

61.9
‘WE P 100' Pam, moist, fight brown, ClayeyTSIlIT" . _| 215 32 s

(ML) Approximate top of natura
grr:-untl

A ' Peoria Loess

_T

_ 56.9 _
45 P 100 Stiff, wet, light brown to brown, low 45.0 0.9 24 32 14 Water at approximately

plastic, Silty CLAY (CL) 45.0 feet

5"‘ P 100 2540 22 1.9

Completion Depth: - 75-1 Ft Water Depth: ___________ ft., After ___; hrs.
Project No.: 5Eu55‘§{' _______ ft., After ___ hrs.
P1-eject Name; _Illinois I{:gyr_t=;rl’I?-taldr-sin Power Station g ft" After hl-S_

Drilling Contractor: Lafifiwfitflm - Logged by: K- 3391'?!’

‘W95 wccmmwaififl Woodward-Clyde Consultants 1}



Figure No. A-3-1°

LOG Of BORING N0 B-10 Sh°°‘ 3 "I 3
DATE 3/2'1/95 SURFACE ELEVATION, FT 101-9 DATUM TBM=100 STA./OFFSET -10+o9/0.-

ft. ES
G CE

TS T JiC.DESCRIPTION

R RE

¢_L

46.9
55_" P 100 Stiff, moist, high plastic CLAY (CH) “$5.0 1'§IE57 42

@

59% P 17 2?

37.9
' Medium dense to dense, wet, brown 64.0 '__f -_

65_ _ SAND (SW); with trace silt -‘-
10 100, 1/2 inch clay layer ' 14
12 ' -

mt IQCD
‘ ' ,!,.

I ,.'+
'J ..33.9

Hard, dark brawn, highly weathered I 68.0%;
_ SHALE l_|

7° "ff 24 52 24
13"“F‘

L\'\\'\\\'\g
[Qn-—- OO--I

O\ --1
-.-E:-_

|"11 -1
.':"T-'—.r

I

.45 -¢.._
__-

._._ —
-.-J1:

-=__-ttIT_I’il
-—-r "bl
_ i

26.8 _as ._ -*5“-’1-5 0 Bottom of boring at 75.1 feet 75.1
TI

-- I I

KST=H_|lJ-._
Qu

!o.3

FIELD

NOTES

Glasford/Equality
Formation

Sample in jar

Driller reported very soft
material at 64.0 feet

Sand flowed into augers.
Switched to rotary wash
with 3 7/8 inch tricone bit

Approximate top of rock
SHALE
Spoon Formation

Cgmpletign Depth; 75-1 Ft» Water DCPILIII _i______ ft., AftflfAI'll'S.

Project No.: 559.355“ - i__ fl-, Aflfif_i111'$-
P1-0jec|;N3me; _Illinois Power/Baldwin Power Station _____ ft,’ After __g_ hrs,

Drilling Contractor: harm-Wettm Logged by: _ K- liierry
“"‘3’95 ‘"“““'““” 5355“ Woodward-Clyde Consultants t9



1)ATE 4/5/95

DEPTH,ft. SAMPLES

9 .7.

-._

iIlIEi]J
J-—
-._,

U]

||||||rr||||||||

ll]

_

._

1

l.H"t1-1i'.tJrt-

15

ht"tr"|||:i|

1,.

¢_

Completion Depth; . 42.0 Ft. Water Depth: _?_ ft., After :__
Project No.: _ Elililflfitiii __i ft., After ._ _
Pfgject Name; _I]lIl'l0iS PDWET.-Iflfllliiififl POWCT Stflfiml ft" After I-S

SAMPLNG RESSTANCE

P

P

P

P

P

P

P

P

P

P

'RECOVERY,%

54

100

54

63

71

79

75

75

88

100

DESCRIPTION

o, ,re1s -rown, tty "- amp
(CL); with organic roots (Fill)

|-____---__.----____---___-- L - - - r — — — — — - - - - - an

Very stiff to hard, damp, reddish-gray
with black specks, Silty CLAY (CL)(Fill)

Becoming reddish-brown

Becoming moist, reddish-brown

STRATUM ELIDEPTH

'--J

we CDU1O

@ II‘ut

SYMBOL

 ‘
Becoming reddish-brown with gray, high
plastic CLAY (CH)(Fill)

I5 I:

60.5 
‘tiery stiff, moist, reddisit-brown-gray,"low I
plastic CLAY (CL); with trace sand (Fill)

Becoming gray with reddish-brown; trace
sand

I 14.0

 

PP,TSF TV,TSF

I“) up

L») C\

F’ Ox

t-—~ LI:

U-I I--l

!° um

F‘) ua

P’ oo

P’0

F’ tn

1.8

1.6

1.7

1.3

1.7

1.7

1.4

1.2

NMC,%

J —

__| Q

Ii) 39 18

21

2

23

24-

21]

2i]

ID

21

5 47 26

52 29

45 26

47 29

KSF
in

Qu

Figure No A-3-11

LOG of BORING No B-11A Sheet 1 of 1
SURFACE ELEVATION, FT._T4.§___ DATUM STA./OFFSET 1+81/'74 RT

FIELD

NOTES

rigtrta te

Pushed twice
Started using Ftxed Piston
Sampler

Drilling Contractor: Lal"1°'W°5w"1 _ Logged by: J- Oldllalll

°"°°’°5w“'“'““ 53"“ Woodward-Clyde Consultants §



1)ATE 4/5/95

DEPTH,ft.

. 

SAMPLES SAMPLNG RESSTANCE RECOVERY,%

Figure No. A-3-1 1

LOG of BORING N0. B-11A Sheet 2 °f 2

DESCRIPTION

25 ti , moist, ar gray, ow p astie, si ty
CLAY (CL); with organic roots

=

-.-

u-as

39-“-‘Ti p 190 Stiff, moist, gray with reddish-brown sand
' and organics wood

STRATUM ELIDEPTH

39.

SYMBOL

35 P 96 Stiff, reddish-brown, high plastic Cl..A‘r'
(CH); with sand and gravel

E
--r

--r

49-‘; P 69 Becomes hard

is

35.

32.5
1|. ._ ___

a_I

45 —

_-_

_

PP,TSF TV,TSF NMC,%

_i_| 0- ._

I ‘Ii ‘I E. |

O9 2

10 13

O9 Zfii

12912

QuKSF

SURFACE ELEVATION, FT_i_._ DATUM @=A00_ STA./OFFSET, 1+81/74 RT

FIELD

NOTES

Approximate top of natura
ground

EqualityfGlasford
Formation

Shelby refusal

Bottom of boring at 42.0 feet * 42.0 2 inch s/s - 75 for 1.5
inches
Auger refusal

_,| Set Inclinometer at 42.0
feet

Completion Depth: _ 42.0 Ft. Water Depth: ___ ft., After _____ hrs.
Project No.: . 515303550 i_. ft., After _____ hrs.
Project Name; Illinois Powerilflaltiiiitin Power Station _ i___ ft" After ___i hm
Drilling Contractor: _ LaYl1°-West“11 Logged by: J- Ulilitflm .

“’""’95 "“"‘"‘°"""‘“’ Em“ Woodward-Clyde Consultants Q



Figure No. A-3-‘I2

LOG of BORING No. B-12 Sheet 1 of 2
DATE if; SURFACE ELEVATION, FT_.5§£? DATLlM STA./OFFSET__1+75l123 RT

— FIELD
DESCRIPTION -I '

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,%
STRATUM EL/DEPTH SYMBOL PP,TSF TV,TSF NMC,%

LL' P
Qu,KSFT NOTES

frail:tuliiuls

0 I I ' I ti, moist, molt e orangisi-rown an I ormgavance using
gray, low plastic, Silty CLAY (CL)(Fill) -'-l~1/4 inch I.D. HSA

I Original Dike
_ P75

-.|-r

t.a.

P63 1

5 Becoming mottled brown and gray

P I 96 Trace fine sand at bottom of tube
-1-
i,

P 100 0.7 316139

II-II"? P . 63 I Becoming very stiff

It

_-_ P 92
It

15 _, 'iioigrsitr,';oot§t; 'oo'ott1'o'ti trots so ‘g'a'y," A Approximate top of natura
low
trace organics

E? plastic, Silty CLAY (CL); gfound
Peoria Loess

1

1-I»

I

- ¥
I2" P 100

trace fine gravel

_, |

Completion Depth: 49-1 FL Water Depth:A ft., After -_ATD hrs.
Project No.: 5EIlE5oiIl 4+5ft., After _1_-0_ hrs.
Project Name; P01-VEI'JIIBB.]dWI.Il_PO\YBl' Stflfiflll g fin After ht-S_

Drilling Contractor: LaY11°'w°$t°I'11 Logged by: K- B011’? _

6"3'9“"°°"'“'W “"55” Woodward-Clyde Consultants 9



Figure No. A-3-12

LOG of BORING No. B-12 S“°°‘ 2 °f 2
DATE _ 4/6/95 SURFACE ELEVATION, FT L58-7 _ DATUM_TBM=100 STA./OFFSET.1+75l123 RT_,.

DEPTH,tt. SAMPLES SAMPLnoassSTANCE RECOVERY,%
STRATUM EL/DEPTHSYMBOL PP,TSF TV,TSF NMC,% Ou,KSF

- __ FIELD
DESCRIPTION :1 D.

“ NOTES

25" I ' I tli ampto FY» TOW"all STAY, 18 - I II I " "Shelby tube refusal at 25.0
__ 9 plastic CLAY (CH) fag;

12
E 9 I Glasford/Equality

Formation

_ , 28.7
2 Hard, moist, light green, severely I 30.0 iii: 22 47 23 Spoon Formation

weathered CLAY-SHALE g
PI-

U3 ct

K\'.\.\_\_\_\.\>Ii-—~t~Jl\J --JIQi—* I --J llllit

‘ti
||=__

llllll

it-ii-1
12 100 Becoming highly weathered  tn U1

i.\\.\§,§,\€N"

I~—* ui
§ 17 1%

i=;__"
-. =_lt:—_i

T'lll_lI|TI_I|I-I18.6 €___';'

40 $0/-75" O Bottom of boring at 40.1 feet 4I0.I1I I_— I Auger and SPT refusal
‘ inclinometer installed to a

depth of 40.0 feet
__|

--.L

45—

Completion Depth; 40-1 Ft» Water DCPIIIIi ft., AfIlCI' i_T2_ hI'S.

Project No_: 5IEfl35I5I] M ft., After __1.-Q; h1'S.

project Name; _ Illinois Power/Baldwin Power Station _ _ __________ fr" Afrerii11rS_

Drilling Contractor: LflY11°'w°5I?°I'l1 Logged by: - K- Ben)’ .

‘I“’I"'I‘I‘I'5I'I‘I“"I‘“"II"I‘I 585‘I° Woodward-Clyde Consultants 9



Figure No. A-3-13

LOG of BORING No B-13 Sh°°‘ 1 °f 1
DATEE SURFACE ELEVATION, FTP DATLlM STA./OFFSET 1+_99/46 RT

|||||IIIIIIIIIIIIIIIIIIEIIIIIIIII1ggggiga

SF FIELD
DESCRIPTION j IIQ, in

i NOTES
R RE

III ti, amp,re IS -rown, ity -‘ ' *1‘ ie itiori
(CL)(Fill)

__P 79

P 100 Very stiff, moist, sandy, Silty CLAY I
5_ (CL)(Fill)

,Original Dike

P 83 0.7 23

___‘ P 96 Becoming damp, reddish-brown with gray Tube refusal

-“El
9

1"“ 5 P
IE1

"ii
§ 71.3
' Bottom of boring at 12.0 feet 12.0 '

1s~

2|}-

Completion Depth: . . 12-0 FL Water Depth: :___ ft., After _€___ hrs.
Project No.: . . 51208560 T 7 T E ft., After ___ hrs.

Project Name: Illillfli-9 Pflii'B1'II13i!IiI\i'ifl _P0Wel‘ Siflliflll _ _____ ft., After ___ hrs.
Drilling Contractor: LaYn°'w9‘-item . Logged hy: J- UIIIIIIBJII .

II’I3’9II’ ‘”°°I"IIIW “III” Woodward-Clyde Consultants 9



DATE 4/5/95

DEPTH,ft. SAMPLES

II i:

IIIITIIJNIIIIII
t

-11

E
5—E

Himsiiti

-t

15—

J.

-—r

,._

20--

PLNG STANCE
SAM RES

P

P

P

P

"IRECOVERY,%

42

79

83

63

I:|

E Becoming gray I 70 210-—l= A Hi

Figure No. A-3-14

too oi BORING No. B-14 Sheet 1 of 1

§SYMBOL

DESCRIPTION :1 E
S E

erysti, amp,re is-rown, ity
CLAY (CL); with sand and organics,
grass (fill)

Becoming reddish-brown with gray 1_3 0_6 27-I‘

Bottom of boring at iEl.0 feet I 10-0

I

KSF
\.

Qu

SURFACE ELEVATION, FT 30.2 DATUM TBM=100 STA./OFFSET 2+51/49 RT

FIELD

NOTES

I rigtna I1 e

Completion Depth: 10-0 FL Water Depth:A ft., After i___ hrs.
Project No.: - 5EII35I5III A ft., After i_hrs.
ptoject Name; Illinois Power/Baldwin Power Station E ft" After _____ htS_

Drilling Contractor: LEFBEPWETBFH Logged by: J- 0IdI1am_ _
iiiisiss woeititaw ssssti ‘QWoodward-Clyde Consultants v



Figure No. A-3-'
Sheet 1 of 4LOG of BORING No. B-15

DATE 4/6/95 SURFACE ELEVATION, 1=T___1@_.. DATLTM STA./OFFSET -_3_~:42/0

4-5
H1

:;§.;:;

SYMBOL

— FIELD
DESCRIPTION j E

ES

MPLNG STANCE

Y,%
TUM PTH %

T I“ NOTES
RES RE

0” ti , amp to moist, ow p astie, ity ormga Vance usmg
_ CLAY (CL)(Fill) 3-114 inch I.D. HSA

without center plug
_ 1989 Dike Addition

I-—r

SE P 100 16

-IL

17'

15? P 65 '
t
I_I
I I

_m._.

_.,|:'nI

“T

2[I P 67 Becomes mottled reddish-brown/gray 16 0 0

Completion Depth: _ 81.5_Ft. Water Depth: 32-0 ft., After j_ATD hrs.
Project No.: .5E.I]555III ___ ft., After_ihrs.
Project Name: Hliilfiis P°“’°1'IB3IdwI11 P°“"'=‘-.1‘ Stat-II9.I1 ?_ - _ ft., After ihrs.
Drilling Contractor: Midwest E118-Services . Logged l:iy: K- Berry - __

IIIIIIIIIIICCIIIIIIII I’I5'I° Woodward-Clyde Consultants 9



Figure No. A-3-‘I5

LOG of BORING No. B-15 S9991 of 4
DATE _a.fi_ SURFACE ELEVATION, PT_1i_ DATLiM STA./OFFSET 3+42/0 _

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE
COVERY,% STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,% Qu,KSF

" FIELD
DESCRIPTION j E

T NOTES
RE

25— it I 0' w II-

5 Loose to medium dense, moist to wet, 25,5
_ 7 black, bottom ash (SP) '‘HEM

-

--r

4

30%,] 3 67 19-
3E 6

4 E

Q,

I

4 24
Firm to stiff, moist gray liiv plastii: I
CLAY (CL) with oxidation Original Dike

__L

.1.

4“ P 100

A

—n

._-

56.
45 I P 100 mist,‘ iéEiE1Ii§lI11f>iE>iit?f1IIii1i:?dIii1i1I1IIIII II 45. 24- Approxirnate tot, of natura

plastic CLAY (CL); with oxidation ground
Peoria Loess

ir-

._-

Ir-I»

Completion Depth: 31-5 FL Water Depth: _._§i. ft., After _Al_. hrs.
Project No.: . 51303569 __i_ ft., After _____ hrs.
Project Name; Illinois Powerfflaldiyin Power Station __i_ ft“ After ‘___ hr5_

Drilling Contractor: - Midwest ETJE-5'¢1"'i'I¢*i‘$ Logged hy: _ K- BETTE

6"3"’5‘”“““"'II'II 5“II"I‘° Woodward-Clyde Consultants 9



IIPIIIIIIILISYML

BO TS TDESCRIPTION j E

:RE at '150- : irm, moist, re i is rown, '
_ 3 medium plastic CLAY (CL); with

ff. 4 oxidation

1

--

P 100 Becoming more plastic 33 I

“I

41.9
“I_I “I Soft to firm, moist, mottled I 60.0

Oran I h-brown and gray, high plastic
C CH); with trace gravel

-l‘=~LiJi—-l\-J

I1‘ c:> 4::

I">04"<5/-'\

26

37,
1%

“U LII CD

-|-

.1

-1»

31.9
IIIIn_ 7 100 I Very stiff to hard, light green, highly I 'i'il.lJI ‘ " 23%

weathered SHALE I15
Em I-'\l—* \Dl\-7

4 -"
iii

-r ‘PI’I19
rt‘

Completion Depth: 31-5 FL Water Depth:E ft., After _1i\l_ hrs
Project No.: 55303560 ‘ ft., After
Projeq; Name; _Illinois Power/Baldwin Power Station _ _ A ft" After

KSF
is

Ou

Figure No A-3 15

LOG of BORING No. B-15 S"°°‘ 3 °‘ 4
DATE ‘=1/ti/_$§__ SURFACE ELEVATION, _ DATLlM STA./OFFSET 3+42/0

FIELD

NOTES

Peoria Loess

Glasford/Equality
Formation
6 inches slough

Spoon Formation

"=““*""” Woodward-Clyde Consultants 9

.i_ 

Drilling Contractor: - _ _ Midwefit Eng-S°"'i9.°5 _ Logged by: _ K- BE‘-1'1‘? _



DATE 4/6195

DEPTH,ft. SAMPLES

T5" I

ii

Let.

ss-
III

90-"

._,

95-:

1.

—u-1..

-1].

SAMPLNGRESSTANCE

20

27

;RECOVERY.%

Q 33 I —

En? 1 10
- 6

Figure No. A-3-15

LOG of BORING No B-15 Sheet 4 of 4
SURFACE ELEVATION, FT_lL9i DATUM STA./OFFSET -3.+42/0

STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,%

KSF_ FIELD
DESCRIPTION 11 o. ..

Ou NOTES

1g tgreen, 1g ywea ere ' -I ‘—

TI.itiitltti
—-

—-
-

—-E

-.
_ __|

.1.-.
4_iI

1.

“till.- _,.
P -. -I

_ _._

0 Becomes brown; weathered SHALE II-I7‘~‘II 6 inches of slough inlit;- boring
20.4 I

Bottom of boring at 81.5 81.5 I

Completion Depth; 81-5 Ft Water Depth: ft., After ;DL)__ I'lI'S.

Project No,; _ ________ ft., After ____i hl'S.

project Name; Illinois PowerlBaldwin Power Station _ _______ ft_, After ___ hrS_

Drilling Contractor: -Mid“'°5¢ EIIIE-EETTIEE5 Logged by: K» 3°11’!
sii aiss weei-t|i.Pw 59560 QWoodward-Clyde Consultants v



Figure No. A-3-‘IO

LOG of BORING N0. B-101 511°“ 1 °1 4
DATE.__$Z¥2L___

DEPT SAMPL SAMPLNESSTAN
RECOVERY,%

ft. ES
G CE

STRATUM ELIDEPTH

H. DESCRIPTION

R

III ti, amp,re 1S-rown, ow p astic,
_ Silty CLAY (CL) (Fill)

iiU1

 "*'~.. -4.1tnto

\o -.1

—.

_

1;

Ii-I ~==~ PEEP
"U li—l C)O

77.5
_ Damp, gray, clayey Silt (ML); with trace

organics
——i

J

10.5 I

73.4

SYMBOL

I‘

__ -t

___ Medium dense, wet, biaek ash (medium to .
coarse sand size) (SP)

I-A on

63“

-4:to

1-

_ gray, low plastic, Silty CLAY (CL); with
trace gravel (Fill)__ 3 67

3
5

lb-I i=I

I46

70.0 .' I
F I I IFi1~i1I1ItIoI siiIffI I11I1oIisf,I Oiai1IgIish1bioiitFtI1IandI I II 13.0

PP,TSF TV,TSF NMC,0/0

J I-

_| O.
KSF

Qu

SURFACE ELEVATION, FT ___88-0 DATUM TBM=100 STA./OFFSET_ 1+"/4/19RT

FIELD

NOTES

oringaranee using
4-1/4 inch I.D. HSA
1989 Dike Addition

Original Dike

Driller reported a material
change at 21.0 feet

Completion Depth: 79-9_Ft- Water Depth:E ft., After_lhrs.
Project No.: _5EI]B56Il E ft., After __i hrs.

Project Name: _11lil1°i$ PAW?-I‘-'I13El1d“’IIl P°“’°l' 51311911 l_ ft., After __i hrs.
Drilling Contractor: _ R9591“ E11“ - Logged by: K- 39"‘1'

siisias weeititaw sasso ‘QWoodward-Clyde Consultants 7



Figure No. A—3—1 6

LOG of BORING N0. B-101 Sheet 2 of 4
DATE 5/3/95

DESCRIPTION ' j E

25-"

* 60.
d "S—tifl’_,_r'1'{cii's.'tI'liglit_g_r'a1'3I E1'1id'5£66v}i,'i1igh' ' ' ' ' _ 27.

plastic CLAY (CH)

55
' Véi-jFé£ii=f,'1'1i6i's't§ '|:gi1i'g1-ea}; ié-i.-E 'p'1a:~.n'.-_~: ' ' ' ' 'i 32
CLAY (CL); with oxidation

_ |
ua CD

ii

 

--—»

--—.

Becomes reddish-brown

-—|-

__|

42.5
Firm, moist, light gray, Silty CLAY (CL); 45.5

I with organics

-in

hsssgs LII-P~UJ

O0 U9

A
Completion Depth: _ 79-0 FL Water Depth:
Project No.: _ 5E“355‘B .
project Name; Illinois PowerlBaldwin Power Station

Drilling Contractor: R°b°1't5 Em" _ Logged by:

Qu,KSF

SURFACE ELEVATION, FTii; DATUM STAJOF-FSET_ _1£/at/_12R1‘._

FIELD

NOTES

Approximate top of natura
ground

Peoria Loess

Glasford/Equality
Formation
Alluvium

ft., Afterihrs.
ft., Afterihrs.
ft., Afterihrs.
K. Berry

“"355 “"‘““""w 5856° Woodward-Clyde Consultants 9



Figure No. A—3—1O

LOG of BORING No. B-101 She“ 3 °f 4
DATEi SURFACE ELEVATION,mi DATL1M STA./OFFSET. 1+_74/19RT .

;.RECOVERY,%
SAMPLNG RESSTANCE

SAMPLESDEPTH,ft.

DESCRIPTION

50 " ‘ll “ to very sti , moist, mott e orangis
brown!gray, low to medium plastic CLAY
(CL); with trace gravel

P 100

"III!IlIl1llIIlIl

P 100
Becomes hard, with sand and

SUM" 100 I gravel(highly weathered shale and
55 ' sandstone)RQD 100

STRATUM ELIDEPTH

 ‘SYMBOL
C 11 Gray. slightly weafliered LIMESTONE

32.0 /I
56.0

' Gray, highly weathered C_LA‘?iSI-IALE;
fissured with calcareous zones

I _ _ 1.1.:
: I I I .-

I :-
'__P::_

56.6 1, 1
-rI;_
'1 -1
iii’!l.—,;_ _

€'- Z

zastg
551.2 feet - Orange sand, clay and gravel;
decomposed limestone6fl_"R<§D 31

¢_

59.2
llll

-2 _, .

'4; _.

LLUU
ii

145
' Green. highly weathered, high plastic

CLAY-SHALE; with oxidation
_|r»-| RQD 13

65- 0

-rrr

__i,. Damp to moist, highly weathered shale‘RQD 100
7u_| Q |_k(clayey silt - ML)

_.' Gray, fine grained, thinly bedded, slightly
weathered LIMESTONE; strong with

f shale partings
71.7 feet - Moderately weathered for 0.7

__'r RQD 40 feet 13 6 gr
l

63.5

-"titer
"\--"

E
.:'7=~-|
|-_?u:"
—-ii...
E?
1:15!-E1

wemtea:
rm
I515-

iii

I5.

E-Erm
It-I

E-E
' é

1s.1t;T—%'

PP.TSF

F“0

V -ALn

TSF
%

KSFQ A I_I

_| CL.

TV, NMC Qu,

FIELD

NOTES

Till

Tube refusal at 53.0 feet

Spoon Formation
Tube refusal at 54.5 feet
SPT advanced 4 inches in
.2 blows, then bounced
Switched to coring with
NH core barrel
Core Run #1
Start: 55.0 feet
Stop: 59.5 feet
DWR: 90%
Core Run #2
Start: 59.5 feet
Stop: 64.0 feet
DWR: 95%
Driller had problem with
silt in casing

Core Run #3
Start: 64.0 feet
Stop: 69.0 feet
DWR: 90%

Reameti to 71.7 feet

Core Run #4
Start: 71.7 feet
Stop: 74.0 feet
DWR: 90%
Driller reported clay seam.

Completion Depth: 79-0 Ft-. _ Water Depth: ___._._ ft., After _______ hrs.
Project No.: 51333550 i__. ft., After ___ hrs.
Project Name: _..Illil10i-9 ?9W¢I'1Bfl1dWiJ1 P°“.’°" 5515011 _ ‘_._._ ft., After ?__.._ hrs.
Drilling Contractor: Roberts En“ _ Logged by: .. K- Berry

‘W95 ‘"“““'L"“' Em’ Woodward-Clyde Consultants Q



Figure No. A-3-‘I6

LOG of BORING No. B-101 Sheet 4 of 4
DATE_ 

RECOVERY,%
SAMPLNGRESSTANCE

SAMPLES STRATUM ELIDEPTH S_YMBOL

ft.

PP,TSF TV,TSF NMC,%

K i

DESCRIPTION j E

DEPTH

75 -1I . eet-ar eay er. eet .
_ 73.6 feet - Moderately fractured with stiff '

I .clay for 0.3 feet _ '
_ 74.0 feet - 0.2 feet limestone

74.2 feet - 0.3 feet gray clay and __
— ‘limestone L 9 3 I

<-\| 74.5 feet - Dark gray to hlaelt, weathered {r_.____i
" lSI-IALE p -

'~_- . -_ -- 9.08fl_ Weathered limestone at 78.7 feet 79 0
‘ettem efhering at 779.0 feet '

FTl’t’llt“El
_._

-.-

I |.-
-'.=.. ---
1-’

_-‘Tibi-

-i"|T:
1-_' -—

-
‘cit.-

__.I_

,1

.___.__il.,_.iiL

T |

B5—*

90-

‘I

__|.

to-_
|

95--

—+

-4-

- I

Qu,KSF

SURFACE ELEVATION, FTfl DATUM STA./OFFSET 1+74/19RT

FIELD

NOTES

ore un-'
Start: 74.0
Stop: 79.0
DWR: 80%
.Had to extrude sample
‘with A-rod

Driller reported that last 2
inches felt like limestone
(not recovered)
Inclinometer installed

Completion Depth: 79-0 FL Water Depth: __i ft., After _________ hrs.
Project No.: 55208560 _ l__ ft., After .___ hrs.
P1-ojectName; Illinois PowerIBaldwin Power Station _i__ ft“ Afterg111-S_

Drilling Contractor: R°b°l1-9 E11“ _ Logged by: K- .5‘?-1'1‘3' .

‘W95 “’°°"'“'w 58"’6° Woodward-Clyde Consultants 9



Figure No. A-3-'17

LOG of BORING No. B-102 She“ 1 °f 2
DATE 5/17/95 _ SURFACE ELEVATION, FT_ 511-B DATL1M STA./OFFSET. 1+6?/17831)

a. LES PLNG ANCE ERY,%
um TH ot SF SF so

DEPTH, SAMP SAM RESST
COV TRAT IDEP

SYMB PP,T TV,T NMC,
DESCRIPTION :5 E

RE
S EL

KSF
L

Ou

FIELD

NOTES

9- eer to og o iesometer " I - ormga vanee using

5;

_..l

_t

IU—~

.. ,

|

J

1+

15-‘

_ 324
_ ~\Bottom Overburden ! 1&7 '

. IF"$TPNE srtggi
1t}— C 34 fiHard, light gray, moderately weathered ‘P 19_7 5-:

CLAYSHALE IE’“ll.
__|.tr
-r—r

28.6

C 100 Very stiff to hard, greenfih-gray, severely ' 22.2
to completely weathered CLAY-SHALE —

noII1--
K-

-.
-_-.

--r

llli*’II‘i**t1I'r‘lJl
-

-.|. i
-.-_IF25 C 36 Limestone stringer at 25.2 feet

Completion Depth: 49-0 Water Depth: ___i
Project No.: 5E.035'50
project Name; _IlIinois PflWEl"IBEll[I\'r'iJ1 Power Station _ _ _

Drilling Contractor: R0091“ En“ - Logged hy: .

_ .5-7/8 inch tricone bit with
rotary wash

Complete tricone at 19.7
feet
Begin Pitcher Sampler
Run #1
Start: 19.7 feet
Stop: 22.2 feet
Run #2
Start: 22.2 feet
Stop: 25.0 feet

Run #3

ft., After _i__ hrs.
ft., After ____i hrs.
ft., After ___. hrs.

T. Detitiens

“"3"” w°°"'“P””5“5“° Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES SAMPLNG ESSTANCE
RECOVERY,%R

" RQD 100
-' 0

_-_r

3u_ RQD 100
0

I

tall

DESCRIPTION

STRATUM ELIDEPTHSYMB

OL

_, |

F

_,.

-- _,.

|7- —|-- _
Mi-
___!-

I

ifl_I.II1II-.It
1-:

I

*t
|=_

I’M
%'=‘:.

"'5-‘:_i
"-T; —-

7?;-3
-=-é’-. 2

17.5 I
Dark gray, erystailine, moderately

' " RQD 91 weathered LIMESTONE; with numerous
_ 0 _ horizontal joints

3'33"?....r..
i...15.9

35 -—- .-oft to medium stiff, greenish-gray, _-
.. severely to completely weathered

CLAY-SHALE

:" ' 34.9

T Dart gray, erystalliae, severrsfit '
1 weathered, highly fractured _

“JP LIMESTONE; with seam of greenish-gray

L

I

f 35.7
%%

12.9 §-5-1
37.9
11.9

—".'I'..'!"_
L

_. 0 __ _
ISoft, greenish-gray, completely weathered

40 —~ ‘CLAY-SHALE; with limestone fragments ' 11.7

{Soft to “hard, dark gray, moderately to '
7 Icompletely weathered CLAY-SHALE

I 39.1

ti;-e. 40.9 %
_.' Absent, wafli away

Soft to hard, dark gray, moderately to T
T . completely weathered, fissile '

I _l,cLAY-sHALE J1
7.5

RQD 33 I ‘Dark gray, shaley, slightly weathered,
45_' 0 " thin bedded LIMESTONE

'1 1°3-"3
H",

1 6.2
"llllarit gray, very weathered SHALE C

' Dark gray, shaley, moderately weathered
_ _1 -LIMESTONE

I 44.6
5.4

I
Dark gray, moderately to severely

_' weathered, limey CLAY-SHALE

J

I‘.-C‘

3.9 E
46.9.

I-

shale seam
SI}-

Darit gray, moderately weathered, thin
‘T *7 bedded LIMESTONE; with dark gray

1.s'
I 49.0

Eottom of boring at 49.0 feet

Completion Depth: 49:0 E‘: Water Depth: i_ ft., After
Project No.: 5E035'I50 . ___ ft., After
P1-0je¢¢Name; Illinois PowerlBaldwin Power Station ft" After

TSF
1

PP TV.TSF NMC,%

_l_| D.
KSF

\-

Qu

Figure No A—3—11

LOG of BORING NO. B-102 S“°°‘ 2 °f 2
DATE M. SURFACE ELEVATION,PM DATUM sTA./OFFsET_ 1+6"!/1'/8RT

FIELD

NOTES

tart: . eet
Stop: 28.0 feet

NX Core Barrel
Core Run #4
Start: 28.3 feet
Stop: 29.6 feet
Core Run #5
Start: 29.6 feet
Stop: 34.0 feet

Core Run #6
Start: 34.0 feet
Stop: 38.5 feet

Core Run #7
Start: 38.5 feet
Stop: 44.0 feet

Core Run #8
Start: 44.0 feet
Stop: 49.0 feet

Inelinometer installed

Drilling Contractor: R0091“ E11“ _ Logged by: T- Heflfleflfi

“"399 ‘”°"“'““" 596° Woodward-Clyde Consultants @
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DEPTH,ft.

0

S

10

15

20

SAMPLES

_-,|

_-,

|

M

--

-r-L

-

i

1-»

is

--|

_r|

,-

._.

i

fi

--

SAMPLNG RESSTANCE RECOVERY,%

Figure No. A—3— 1 3

LOG Of BORING N0. P-OZA Sheet 1 °f 2
DATEM SURFACE ELEVATION,PM DATLM sTa.roFt=sET 1+5fit"t6RT .

DESCRIPTION

STRATUM ELIDEPTHSYMBOL PP,TSF TV,TSF NMC,%

._.l_| O.
KSF

Q

Qu

FIELD

NOTES

ormgnot samp e I - ‘II eet ormgavance using
(See Log of Boring B-11A) 4-1/4 inch I.D. HSA

Completion Depth: _._ 47-0 Ft» Water Depth: __i__ ft., After i_D__ hrs.
Project No.: . 5E03.5l5I-I‘ i_ ft., After i_._hrs.
Pfgjgct Name; _]]1ill0iS PIJWETIBBIEIHIH POWBI‘ SIHILIOII g f[_, Aflgf _______ 111-5_

Drilling Contractor: R0091“ Em“ . Logged by: K- B811‘? -1

“"""'”5W°°X'”Pw 5°5“° Woodward-Clyde Consultants 9



ft. ES
LNGANCE

DEPTH, SAMPL AMP
ST

S RES
25

_.|

-r

RECOVERY,%

Figure No. A—3— 1 8

LOG of BORING No P-02A Sheet 2 of 2
DATE 5/10/_95_ _ SURFACE ELEVATION, Fréfi.-iii? DATL'M STA./OFFSET. 1+s6/'/6RT

DESCRIPTION

45.6

STRATUM ELIDEPTH
YML

BO

S

3“ _,§, high plastic CLAY (CH); with trace

D; P

35%
E

. P
E

EP
If

4“ __I-P P|_||
.

_._;

Q RQD
F 0

___,= RQD
4s—~| 0

d

?..-_

._-.

—|-

Completion Depth: 47.0 Ft. Water Depth: 45-0

100

100

100

0

80 if

86

Q gravel

Becomes very stiff, light brown; with little
sand

weathered shale)

E P 21 ' Stiff to very stiff, moist, orange and gray, 29.0 7

Z

‘Hora; 'lii'g'li 'pla_s'ti6 CLAY '('CI—I)' (highly _ ' ' ' '
35.
39.

Highly weathered LIMESTONE
Brown and gray, high plastic, highly
weathered SHALE; with trace sand and
gravel
Possible slickenside at 43.0 feet

41.5 I

33.1,,

32 5"
¢_

42.l{_=-

IIIIIIIIIEI
IE‘fit
T-I-
I-1-1;,
_._

27.6%
Bottom of horirtg at 4'21} feet

Project No.: 5E03500 .
Project Name: milllllfi PQWBIIBB-I0Y!i11 P9_“.’°I' Stfllion

it
47 .0

PP,TSF TV,TSF

I—i LII

P’o

V -P~ .i.r.-.

NMC,%

2

-1' -in

__| L

359 33

Drilling Contractor: _ Roberts EI1V- - Logged hy: -

Ou,KSF

FIELD

NOTES

(No pp - sample slid)
Glacial Soils

Spoon Formation
Driller reported stiff
material at 39.5 feet

Auger refusal at 41.5 feet
Switched to rotary wash
with NX core (new shale
carbide bit)
Core Run #1
Start: 41.5 feet
Stop: 44.0 feet
DWR: 95%
Core Run #2
Start: 44.0 feet
Stop: 47.0 feet
DWR: 95%
Driller reported 75 %
DWR at 46.0 feet
Piezometer installed

ft., After .__Al_. hrs.

ft., After ___l hrs.
ft., After __i hrs.
K. Berry

“"3’“5“'“'“'“'“ 596° Woodward-Clyde Consultants 9



Figure No. A-3-19

too of BORING No. P-03 Sheet 1 of 1
DATE __4/11*/fill SURFACE ELEVATION, FT 50.3 DATUM TB__M=100 STA./OFFSET 1+5?/BLT

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,°/o
STRATUM ELIDEPTHSYMBOL PTSF TTSF NC,% Qu,KSF

'- FIELD
DESCRIPTION j EP. V. M

NOTES

9 Y e Ium sti ,moist, rown, ow p astlc, ' ' ormgavance usmg
_ silty CLAY (CL) to clayey silt 4-inch diameter CFA

tattoo

§P92

5-K ,
51 Becomes Very soft, wet, gray; with some

Di sand

S-3

ér 100

Becomes stiff, gray and orangish-brown 40 8

l9_ Bottom of Boring at 10.0 feet I 10.0. Piezometer installed 4 feet
west

15—

20-*

_-_

Completion Depth: 10-0 F0 Water Depth: L-0__ ft., After ATD hrs.
Project No.: 51303550 ii ft., After i_._hrs.
pmjeq Name; Illinois Powerfllaldwin Power Station ft" After hm
Drilling Contractor: _ La¥l1e'W95tel°11 Logged by: K- BEITF

6/13/95 wccx|u=w aaeeo QWoodward-Clyde Consultants 7



Figure No. A-3-20

LOG Of BORING N0. P-O3A Sh°°" 1 °f 2
DATEM SURFACE ELEVATION,Fri DATLlM STA./OFFSET 1+56/178RT

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,%

DESCRIPTION

9 ' trm, mo.Ist to wet, to - tum gray, ow
_, plastic, Clayey SET (ML); trace roots,

wet, pocket of medium sand

5" 2 '100
' 3

firms_ 3

¢._t L-_

STRATUM ELIDEPTH SYMBOL

I

42.8
Firm, moist to wet, medium gray, medium
to high plastic, Silty CLAY (CL); with
6-iI1ch layer of fme grained, silty sand

1° ' 2 100
I 2
E,-:4

A _ Firifij iitiiisi,_ light’ gray, 'fi{édi1ifi1' E6 'liigli _ _ _
plastic, Silty CLAY (CL); with mottles of
tan, sandy clay, trace coarse to medium
sand

3
4

100

32.1
-" RQD 34 Darlt gray, moderately weathered

0 LIMESTONE
20_"| r\)arlt gray, severely weatherecISHALE

0.2 feet Limestone at 20.0 feet
1-

-1»

“I

Jr RQD 33 Trace gravel, shale becomes greenish-gray
0 _ at 23.8 feet

18.7 %

Itaaaail

-u

I

—
.1

—
1.

1

an

_ i‘

-—-rIllll
I'll

PP,TSF TV,TSF NMC,°/o

P
Otr,T<§=

Ir

I

I

FIELD

NOTES

ormgavance using
4-1/4 inch I.D. HSA
|Fill

Alluvium

Glacio-LacustrineITill

Switched to NX core
barrel
Core Run #1
Start: 18.8 feet
Stop: 23.8 feet
Spoon Formation

_ _ Core Run #2
Start. 23.8 feet

Completion Depth: _ 27-0 FL Water Depth: __?__ ft., After __i hrs.
Project No.: 5150356" _____ ft., After ___ hrs.
P1-0je¢¢Name; Illinois Poweriflaldwin Power Station _______ ft" After ___ hr5_

Drilling Contractor: R009"-9 E'1‘I'- _ Logged by: _ T- Defljliills

°"“’“5 “"’°"'“"“’ Em“ Woodward-Clyde Consultants 9



ft.
in

DEPTH

2s --

su-

35-

40-

,,5_

1

_¢

SAMPLES

i

—+
I

__|.

SAMPLNG RESSTANCE RECOVERY,°/o

Figure No. A-3-20

LOG of BORING No. P-03A Sh-=9-1 of 2
DATE i SURFACE ELEVATION, FT __50-3 _ DATUM TB_M=100 STAJOFFSET 1‘I'56I173RT

DESCRIPTION

STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC.°/o
LL P

Qu,IISF

FIELD

NOTES

,__;?' top: . eet

' Becomes maroon Q-5-?!
23 .8

7' Bottom oT'horing at 2"i‘.'fI feet I 27.6 7 2 -Piezometer installed

Completion Depth: _ 27-0 FL Water Depth: ___ ft., After _____ hrs.
Project No.: 5303.550 _ _._._ ft., After _____hrs.
Project Name; _Illinois Powertllaldwin Power Station _____ ft” After ______ hl-e_

Contractor: R0b€I'tS EI|:"'t"'r _ To D€dd€nS

6/1 EIQ5 WCCKILPW 53560 0Woodward-Clyde Consultants 7



DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY.%

Figure No. A-3-21

too of BORING No P-04 S9991 of 1
DATE M SURFACE ELEVATION,PM DATLM STA./OFFSET 1+65_/IZZRT

DESCRIPTION

977 I e Ium stt ', motst, rown, ow p astte

-—»

_

II—l Z

.-I

20:

Completion Depth: . 30-3 FF - WI-lief Depth! _-2_21'IIi

3
4
6

4
5
4

P 100

P 100

72

_ CLAY (CL) (Fill)

Becomes gray, more silty

100 ,

ZM51-

_| i

._l

S EL
V. M

38.
Stiff to very stiff, moist to wet, brown,
medium plastic, Silty CLAY (CL); some
fme gravel, coarse sand, trace medium to
fme sand

P 10° '1='r‘.'.;.o‘ lira: ;.'.'..'.;a-;:t;;.;...:.;,‘i.'r,i.‘;.1;..1.;r;.;

Project No.: 5500500
pl-eject Name; __]1linois Powertlilaldtvln Power Station

Drilling Contractor: Roberts E1'*'-'- Leased hr

¥

20.

1.8 16 29 13
347

E
~ /1

24.0 0.5 0.7 73 36

HERE?__
I
I

FIELD

NOTES

ormgavanee usmg
4-1/4" I.D. HSA

Glacial Soils

Driller reported stiffer
material at approximately
24.5 feet

ft., After __;-‘Q hrs.
ft., AfterMhrs.
ft., After ___? hrs.
K. Berry __

°"“’°5 “'°°"'“"” W“ Woodward-Clyde Consultants 9



Figure No. I-3-21

I.OG of BORING No P-04 She-t 2 of 2
DATE 5/11/95 . SURFACE ELEVATION, FT_$i-7_ DATLIM STA.IOFFSET_ 14-05112?-RT.

DEPTH,rt. SAMPLES SAMPLNG RESSTANCE
;RECOVERY,%

TRATUM LIDEPTH SYMBOL PP,sI= TV,SF NM%
T T C.DESCRIPTION :.' E

S E

25'

H RQD 93 _~1\sarId _ L 1I——25. : E
‘" 13 It-lotst, orange, silty CLAY (CL); wtth 32.9 E _0_3_5

_ “II rocl-I fragments I_'“25T3‘
7123.3 - 26.9'tT.]liIEsToNE I 318 E;E1.

I __ __I -T7?
7| 26.9 - 27.2: Prohahle clay (Ito recovery}

I , . ...,_ . _ I _ -"'1--—
_ Damp, green, htgh plastic, Highly 27 2%

weathered CLAY-SHALE; with silt and ' iii; '
3{|_! oxidation I 28.2

_|._ -\B'ecomes highly weathered LIMESTONE
Bottom ofborihg at 30.8 feet 27-9

30.8

I

35—-

40—

1,-

I

45m

Qu,KSF

= ' - ‘ ' ;tTace Irte grave , coarse . I
I

FIELD

NOTES

rter reporte Iar
material at 25 .0 feet
Probable shear zone at
23 .9 feet
Appeared to be weathered
rock
Driller reported a 4 inch
soft zone at 26.8 feet
Core Run #1
Start: 25.8 feet
Stop: 26.3 feet
DWR: 90%
Changed from carbide bit
to a surface set bit
Core Run #2
Start: 26.3
Stop: 30.8
DWR: 90%
Piezometer installed

Completion Depth: _ 30-3 F0 Water Depth: ._._ZZ-;0_ ft., After _é_T_11_ hrs.
Project No.: 511011500 ii ft., After i__hrs.
Pfgject Namg; HIIIIOIS POWEFIBEIIIWIII POWBI‘ SIIRIIOD ___? ft“ Afigf __g [11-S_

Drilling Contractor: . R0001“ E0“ . Logged hy: - R- B011‘? _

“"19” "”°°""‘M““° Woodward-Clyde Consultants 9



LOG Of BORING NO. P-05A
Figure No. A-3-22

Sheet 1 of 2

DATE _5_I1l5i SURFACE ELEVATION, FT _ 75-.0..__ DATUMLnfi STA./OFFSET.. ..3+33I5§RI..

RECOVERY,%
SAMPLNG RESSTANCE

SAMPLES STRATUM ELIDEPTH

I . ft.

§oi

Ou,KSF

\||

,TSF
NMC%

DESCRIPTION j E

DEPTH
TV

I
9 tI " , moist, ow to me Ium p asttc ‘

(CL) (Fill)

-+

U’!

3 33 Becoming stiff, medium plastic CLAY

S
--J-I5

'5C

-.-

4|.

Stiff, moist, gray, medium plastic CLAY
(CL); with trace oxidation

Pl

SE63“C\O\U-J

l—l OCD

_ '6 -S-IZII_6I6_,_I_IIOl-S-II, 'I§r'OwI1',' medium iotttrttli """ 6 6 7‘
6 CLAY (CL); with trace fine roots

1

..-

' 4 109 Firm to stiff, moist, gray, low plastic,Y &J, _ Silty CLAY {CL}; with little oxidation

Completion Depth: 45-5 111- _ Water Depth: 39-0

FIELD

NOTES

ormga Vance usmg
4-1/4 inch I.D. HSA
Original Dike

Approximate top of natura
ground

Peoria Loess

Light reddish-brown in
shoe

ft., After _11_T_l. hrs.

Project No.: . 51303500
Pfgjgct Namgj IIIIIIQIS PBWETI POVI/Bl‘ SIBIIOII _ _

Drilling Contractor: R000!“ El1V- Logged hy:

_,i—_-M

ft., After _i__ hrs.
ft., AfterMhrs.

_ K. Berry

6“°’°6‘”°°"'“°‘” 66666 Woodward-Clyde Consultants Q



Figure No. A—3—22

LOG of BORING NO. P-05A 311°“ 2 °1 2
DATE i SURFACE ELEVATION, FT___.i_. DATLIM STA.IOFFSET 3tI'33I55RT

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,%

DESCRIPTION

25 ,

' 4
--

_,.

_ ' Sdftifd 'rfIeEt'i{1in's'tiff,'fritll's'tl ________ I '
orangish-brown, low plastic, silty CLAY

_ _ (CL); with trace fine sand, pebbles
I6 3 100

30-
-I5-P-

¥ I .

STRATUM ELIDEPTH SYMBOL

 \\\\\\\§

47.5'
27.5-

41.0
Stiff, moist, light brown, medium to high

5 plastic CLAY (CL); with trace sand (1/2
inch rounded pebbles)35—- ssmti O0-I>-

5G

—. low plastic CLAY (CL)

y 9 67
1840 50/2"

Very stiff to hard, damp, orangish-brown,

'6 -3410

37.8
37.2

Hard, damp, light green, high plastic
CLAY (CH); with trace sand

10 67

-KUI
l—lr—\ \O-P  \29.5

' Bottom of boring at 45.5 feet_.

_

_l

_

45.5

PP,TSF TV,TSF

%

NMC

J .1

_| CL

Ou,KSF

FIELD

NOTES

Glacial Soils

Till

Sandstone in shoe (in jar)

Spoon Formation

Driller reported stiff
material at 38.5 feet

Clay had structure to it
Driller reported
approximately 6 inches of
highly fractured rock
at 40.2 feet
Gravel-sized, severely
weathered limestone, then
shale in shoe (shale on

-bouonn

Advanced augers to 45.5
for permeability test
Piezometer installed

Completion Depth: 45-5 161- Water Depth:M ft., After __L‘P_ hrs.

Project No.: 557035110 ________ ft., After _._hrs.
project Name; Illinois Power/Baldwin Power Station A ft“ After ____i hrS_

Drilling Contractor: R0001“ E11“ Logged by: . K- R01'1'.Y

66°66 “’°°"'66‘” 66666 Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES

0._

I

__|

--

U1

10,5
I

I- i

¢_

d

I--t

-'-*I=\I-
._.
o._.I

20-‘E
El

--I:

I-—r

1

tII."'III"III-"IT'..1

SAMPLNG RESSTANCE

372
4
5

3
5
6

6
8

P 100

7

RECOVERY,%

100

" 4 100

100

Figure No. A-3-23

LOG of BORING No. P-07 511°“ 1 °1 2
DATE 5/15/95 . SURFACE ELEVATION, FT _5.d.% DATUM STA./OFFSET 4+01/1'/2RT,__

 SYMBOL

DESCRIPTION

otst, rown, Ity ‘

I

Stiff, moist, greenish-gray, medium to
high plastic CLAY (CL/CH); with trace
Organics

__ _____ _,,_ -4 . .

Medium stiff, moist, mottled orangish
brown, low plastic, silty clay and gray,
high plastic CLAY (CL/CH); with little
sand

___. _ - - - ----.-..,._.,..,.___---- - ¢ u - - - - - - --—---

Stiff, moist, light brown, high plastic
CLAY (CH); with little sand, fme pebbles

r--r--r

¥

Becomes mottled gray and brown

29.0
Dry to taro,‘ Ir'grt'gra5.; 'tiI"g"t11sIro'tt.-.2 """ " 22.o
CLAY (highly weathered shale)

TV,TSF NMC,%

_|
_| Q

Ou,KSF

FIELD

NOTES

ormgavance using 1
1/4 inch I.D. HSA

Alluvium

(TILL)

(TILL)

21.8 - 22.1 feet: driller
reported possible rock

Becomes green in shoe

Completion Depth; 27-0 F0 Water Depth: ft., Afterihl'S.

Project No.: 5151035150 _ __i fl-. A061‘ _-__ hl'$
Project Name: -111iI_101$ P0.“’017Ba1d“'01 P0170? 5130011 L . ' ft., After M.hrs

Drilling Contractor: R0001“ E111“ Logged by: K- R01"?!

6"6’666"666'6'66 66666 Woodward-Clyde Consultants 9



ft.
Q

DEPTH

25

30

35

40

45

SAMPLES

—I-

4|.

_.,.

--

M

-.»

.,_-

._.

-I

SAMPLNGRESSTANCE RECOVERY,%

Figure No. A-3-23

LOG of BORING No. P-07 511°“ 2 ‘*1 2
DATE ifs!-I-_M SURFACE ELEVATION, FTMEIIQM DATL'M STA./OFFSET 4+01/1'/ZRT _

DESCRIPTION

STRATUM ELIDEPTH

.7 to
24.0

SYMBOL

-'-

PP.TSF TV,TSF NMC6/o

in __| __|-

__| CI.

Qu,KSF

FIELD

NOTES

_ 6 Bottom of boring at 27.0 feet 27 .0 -6 Permeability test at 27.0
_ feet

Installed piezometer

Completion Depth: 2-7-0 F1- - Water Depth: ML ft., After _.AT_1)M_ hrs.
Project No.: _ 51103500 M ft., AfterMhrs.
Project Name: 111111015 P0‘,-I10-FI11flI.111I’ifl_P0W0T 50111011 M ft., AfterMhrs.
Drilling Contractor: R0001“ E111" Logged hy: R- 11114101!

666666 6666666 66666 Woodward-Clyde Consultants Q



APPENDIX A-4 - PIEZOCONE SOUNDINGS

The 23 cone penetration tests were perfomted with a 10-ton electronic subtraction cone
equipped with a pore pressure transducer. .The cones have a tip area of 10 cm’ and a friction
sleeve area of 150 cm6. The pore pressure transducer is located directly behind the tip. The
cone was advanced in the field by hydraulic pushing from a drill rig at a rate of 1 inch per
second. Data was collected at a 5 cm vertical interval. The Cone Penetration Test (CPT)
was performed in accordance with ASTM D-3441. Plotted results of the CPT tests are
included as Figures A-4-l through A-4-23 of this appendix. Data Tables from the CPT tests
are given after each CPT plot.

t1c\ilpower\5E08560.APA A-4 June 23, 1995
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§—__*I- 1 Q Q I —-1-

WUUDWARD-CLYDE CUNSULTANTS
CPT-1

Uperator: J. Uldham CPT Date: 3128195
Page: 111 Location: Baldwin
[Iona Used: 243 Job Number: 5E08560
—-QILIQ-*_-IQ-*flI*—flI'flI*flI flI'—*flI*_I'fiIH-T-II

-

—'*II'_'fl'

il

I-¥-I-#-I -l|--I-III-II--I--I--I-1|-II--I--—-‘I"I"|l"l"I'I'-‘--"

DEPTH QC (avg) F5 (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

+ ' i + u ' i In-r

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED

(feet)

*OO5"~lO~U\-P‘U<||'\-7-‘

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

-I--I--I-I-I--I

(tsf)

11.37
16.80
14.66
24.68
18.98
28.70
41.52
39.12
40.57
37.12
25.73
45.22
32.63
19.68
21.73
21.27
9.88

19.00
32.30
38.63
33.97
52.85

140.12
387.83
279.07

(tsf)

0.30
0.63
0.67
0.93
0.79
1.13
1.64
1.65
1.66
1.47
1.09
1.62
1.19
0.73
0.64
0.58
0.28
0.61
1.15
1.28
1.11
1.34
2.43
1.50
0.58

-_------I-I---I--r

1 |I—»|-‘an;-'-I...-.;-7;-vF~‘>~;--i..-.1-w)qrr~|n— I‘ "-
_|’\j z.'.r"»‘r'¢'-H 'r'r 1.11

i i J i i I -l--l-

(Z)
II'—'—*I-

2.68
3.74
4.55
3.77
4.17
3.93
3.94
4.22
4.10
3.97
4.24
3.57
3.66
3.71
2.94
2.75
2.88
3.19
3.57
3.32
3.26
2.54
1.74
0.39
0.21

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42

g - § _ q - § ' . p — — — & I I I I F F — I — —'i'

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

sand to silty sand
gravelly sand to sand
gravelly sand to sand

. p p Q Q _ — — - Q I J i I I I — _ _ I I # I ‘-'-

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UHDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80

>90
>90

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

UNDFD
40-42
44-46
42-44
IIIIIII

Su: Nk= 17

N tsf
. Q Q — — — . . . - — - w — — — — —-

7
11
14
16 1.4
12 1.1
18 1.6
20 2.4
25 2.2
26 2.3
18 2.1
16 1.4
22 2.6
16 1.8
13 1.1
10 1.2
10 1.1
6 .5
9 1.0

15 1.8
19 2.2
16 1.9
20 3.0
34 UNDEFINED

>50 UNDEFINED
45 UNDEFINED

E:=>3oI:>

Q - p - - a - - - - - Q - - - - - --1|

OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-'1
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ctr-2 y
Dperator: J. Dldham
Page:
Cone Used: 243 _

CPT Date: 3128195
Location: Baldwin
Job Number: 5E08560

EPTH 0c (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
‘00

.5
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

'<OOJ"'~lO\Ul-F*U|l'\J—*

10
11
12
13
14
15
16
17
18
19
20
21

2z_
23
24
25
26
27

2§_.
29
30
31
32
33
34
35__-
36
37
38

(tsf)

14.55
18.98
28.16
24.57
28.02
31.35
32.65
23.52
48.83
43.05
44.15
38.48
37.63
38.48
43.65
40.38
23.40
25.45
39.15
30.18
40.23
44.60

174.40
247.71
150.20
117.15
92.93
71.08
64.68
56.80
53.55
45.60
43.78
38.82
35.85
22.08
8.70

15.45
& & h I -h-II

(tsf)

0.33
0.70
0.96
0.98
1.10
1.38
1.32
0.94
1.82
1.68
1.73
1.46
1.31
1.56
1.49
1.19
0.74
0.96
1.34
1.04
1.23
1.54
1.42
0.73
0.21
0.12
0.08
0.02
0.10
0.19
0.12
0.06
0.06
0.04
0.07
0.41
0.15
0.59

Q Q Q J Q — Q h Q U.

(X)

2.29
3.69
3.42
3.99
3.92
4.40
4.06
4.00
3.73
3.91
3.92
3.79
3.47
4.06
3.42
2.95
3.17
3.76
3.43
3.45
3.06
3.44
0.82
0.29
0.14
0.10
0.09
0.03
0.15
0.33
0.23
0.13
0.13
0.10
0.20
1.84
1.68
3.84

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey‘silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

sand
gravelly sand to sand

sand
sand
sand
sand

sand to
sand to
sand to
sand to
sand to
sand to
sand to

sandy silt

silty
silty
silty
silty
silty
silty
silty
to clayey silt

clayey silt to silty clay

sand
sand
sand
sand
sand
sand
sand

silty clay to clay
11- d Q I Q T $11

rr

- All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr PHI SPT Su
(3) d

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UMDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80
80-90
70-80
60-70
50-60
50-60
40-50
40-50
40-50

<40
<40
<40
<40

UNDFND
UNDFND
UNDFND

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
42-44
40-42
40-42
38-40
36-38
36-38
36-38
34-36
34-36
32-34
32-34
32-34
UNDFD
UNDFD
UNDFD

Su: Nk= 17

eg. N tsf

.a
1.1
1.6
1.4
1.6
1.3
1.8
1.3
2.a
2.4
2.5
2.2
2.1
2.2
2.5
2.3
1.3
1.4
2.2
1.7
2.2
2.5

uunerxuso
UNDEFINED

UNDEFINED

UNDEFINED
uunsrzueo
uuosrruso
uuosrruso
uuosrxuso
uunerxueo
uuoarrnso
UNDEFINED

uuoerruen
UNDEFINED

1.1
.3
.7

FIG. A-4-2
-\ 1___ I | -,-,-_,__-,_._,_,_,-,- _. -

-.



'—'IIIr*II§ R fi * Q I--I-

CPT-2
Uperator: J. Dldham
Page:
ConeUse¢

CPT Date: 3128195
location: Baldwin
Job Number: 5E08560

I I H I J i I l w -- — W 4 fi Q I I-*— fl Q Q fi _*_-_-'—*_-K

. DEPTH QC (avg) F5 (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

rs)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
".85

.20
19.50
19.80
20.15
20.45
20.75
21.05
21.35
21.65
21.95
———;-p

Dr - All

(feet)

39
40
41
42
43
44
45
46
47
48
49:___
50
51
52
53
54
55____-
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
u I i i Q 4 i - -- -

L,_-ya-1» H7

(tsf)

22.70
26.57
27.13
33.99
46.10
28.12
18.39
38.88
27.25
20.83
23.93
28.98
26.50
25.25
22.85
25.93
31.62
28.60
25.53
21.55
18.20
13.08
20.85
53.92
28.20
30.68
30.52
32.63
33.40
33.62
55.33
33.47
32.18
38.10

(tsf)

0.90
0.88
0.83
0.90
0.95
0.85
0.61
1.08
1.11
0.74
0.70
0.74
0.65
0.61
0.52
0.52
0.86
0.80
0.74
0.63
0.38
0.17
0.44
2.64
1.06
1.19
1.21
1.13
1.11
1.07
2.17
1.20
1.03
1.11

I I I n J 4 Q Q + Ii- I i i i I II-Q-Ii

(Z)

3.96
3.29
3.05
2.64
2.06
3.01
3.31
2.78
4.09
3.57
2.93
2.55
2.45
2.40
2.27
2.00
2.72
2.78
2.90
2.91
2.08
‘1.28
2.09
4.91
3.76
3.89
3.98
3.45
3.32
3.18
3.92
3.59
3.20
2.91
-I i--i--i-

(tsf)

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48
2.51
2.54
2.57
2.60
2.63
2.66
2.69
2.72
2.75
2.77

silty clay to clay
Hi-IQ

clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
silty clay to clay

clayey silt to silty
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt

clayey
clayey
clayey

clay
silt
silt
silt

113-1-

QIZTC

to clayey silt
to clayey silt
to clayey silt

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

silty clay to clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt
clayey silt
clayey silt
clayey silt
clayey silt
clayey silt

to silty clay
to silty clay
to silty clay
to silty clay
to silty clay
to silty clay

sandy silt to clayey silt

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

(3)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
T Q $ Q QC

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

Eq - Dr PHI SPT Su
N ts

14
13
13
13
18
13
9

15
17
13
11
11
10
10
9

10
12
14
12
10
9
5
8

34
14
20
19
16
16
16
27
16
15
15

FIG. A-4-2

f

1.2
1.4
1.4
1.8
2.5
1.5
.9

2.1
1.4
1.0
1.2
1.5
1.3
1.3
1.1
1.3

|\J-n-L-5-5-5IIIIIIII*0DU1@QUl-l‘-0‘-

1.4
1.5
1.5
1.6
1.7
1.7
3.0
1.7
1.6
1.9

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****



C Q Q P —H-

CPT-2
Uperator: J. 0ldham
Page:
Cone Used: 243 _ _

CPT Date: 3l28I95
Location: Baldwin
Job Number: 5E08560

. q - — — - - - g -.- Q C H Q — — H'-
_ § J 1 Z Z I fi # *I'3 +§ZZ§-‘I-1'

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
eters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85
19.20
19.50
19.80
20.15
20.45
20.75
21.05
21.35
21.65
21.95

Q Q _ Q QT

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

(tsf)

22.70
26.57
27.13
33.99
46.10
28.12
18.39
38.88
27.25
20.83
23.93
28.98
26.50
25.25
22.85
25.93
31.62
28.60
25.53
21.55
18.20
13.08
20.85
53.92
28.20
30.68
30.52
32.63
33.40
33.62
55.33
33.47
32.18
38.10

(tsf)

0.90
0.88
0.83
0.90
0.95
0.85
0.61
1.08
1.11
0.74
0.70
0.74
0.65
0.61
0.52
0.52
0.86
0.80
0.74
0.63
0.38
0.17
0.44
2.64
1.06
1.19
1.21
1.13
1.11
1.07
2.17
1.20
1.03
1.11

— — B fl h i i i I -I-—

*'?'"r-'I"7I—- | -;- T 3--,.|~ pp ; r g-n-p--P " '-
1 . yo

(Z)

3.96
3.29
3.05
2.64
2.06
3.01
3.31
2.78
4.09
3.57
2.93
2.55
2.45
2.40
2.27
2.00
2.72
2.78
2.90
2.91
2.08
‘1.28
2.09
4.91
3.76
3.89
3.98
3.45
3.32
3.18
3.92
3.59
3.20
2.91

(tsf)

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48
2.51
2.54
2.57
2.60
2.63
2.66
2.69
2.72
2.75
2.77

-h-i-l-l-I--l-

_ 3 * Q Z Q t t Q ‘K-*-

silty clay to clay

Z k I § HQ

clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
silty clay to clay

clayey silt to silty
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt

clayey
clayey
clayey
clayey
clayey
clayey

clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
sandy silt to clayey
sandy silt to clayey

silty clay to clay

clay
silt
silt
silt
silt
silt
silt
clay
clay
clay
clay
silt
silt

clayey silt to silty clay
silty clay to clay
silty clay to clay

clayey silt
clayey silt
clayey silt
clayey silt
clayey silt
clayey silt

t0

silty
silty
silty
silty
silty
silty

sandy silt to clayey
1--.." J — — _ i-I

clay
clay
clay
clay
clay
clay
silt

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

N ts

14
13
13
13
18
13
9

15
17
13
11
11
10
10
9

10
12
14
12
10
9
5
8

34
14
20
19
16
16
16
27
16
15
15

FIG. A-4-2

--.“.

f

1.2
1.4
1.4
1.8
2.5
1.5
.9

2.1
1.4
1.0
1.2
1.5
1.3
1.3
1.1
1.3
1.6
1.4
1.3
1.0

-\_b_a[\)_b UIU1-I-\*OC>U'\O9

1.6
1.7
1.7
3.0
1.7
1.6
1.9

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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II-—'I_

WUUDWARD-CLYDE CONSULTANTS
CPT-3

Dperator: 0|dham
Page:
Cone Used:

CPT Date: 3I27I95
Location: Baldwin
Job Number: 5E08560

I I I I I-I-IIIIIIIIIIII-I-I-I-I-I--I-I--III---"II"

DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

(feet)
_ $ Q l 1 — G ‘HI-

@"'~lO~U1$*UlI\J-1*

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Q Q Q Q I Q T QC

(tsf)

3.95
10.50
39.91
34.28
36.38
28.98
39.25
28.33
39.83
32.97
40.12
52.45
43.42
39.48
34.07
35.17
36.28
22.42
26.65
25.43
30.87
69.72
86.48

178.20
133.95
115.47
89.82
69.77
62.20
50.35
43.67
41.32
37.53
42.67
30.37
17.42
14.65
20.52

(tsf)

0.09
0.37
0.96
1.05
1.26
1.09
1.81
1.44
1.79
1.52
1.61
1.95
1.93
1.77
1.35
1.53
1.33
0.93
1.04
1.06
1.36
1.75
1.60
0.60
0.35
0.39
0.16
0.16
0.14
0.29
0.04
0.07
0.07
0.06
0.04
0.31
0.57
0.62

(%)

2.19
3.55
2.42
3.05
3.47
3.76
4.62
5.07
4.50
4.61
4.01
3.72
4.46
4.47
3.97
4.36
3.68
4.14
3.91
4.18
4.40
2.51
1.84
0.34
0.26
0.34
0.18
0.23
0.23
0.57
0.09
0.18
0.18
0.13
0.13
1.77
3.88
3.00

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

-I--I--Ii

IIIIIIIII Q C Q Q —-_

clay
clay

sandy silt
clayey sil
clayey sil
clayey sil

silty c

silty c
silty c

clayey sil
clayey sil

silty c
silty c
silty c
silty c

clayey sil

to clayey silt
t to silty clay
t to silty clay
t to silty clay
lay to clay
clay
lay to clay
lay to clay
t to silty clay
t to silty clay
lay to clay
lay to clay
lay to clay
lay to clay
t to silty clay

-I--I-P3-Q

silty clay
silty clay
silty clay
silty clay

to clay
to clay
to clay
to clay

sandy silt
silty sand

sand to
sand to
sand to
sand to
sand to
sand to
sand to

silty sand
sandy silt

silty c
clayey sil

to clayey silt
to sandy silt

sand
sand
sand
sand
silty sand
silty sand
silty sand
silty sand
silty sand
silty sand
silty sand
to sandy silt
to clayey silt

lay to clay
t to silty clay

3*-IIQII

Eq - Dr PHI SPT SU

(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
50-60
70-80
60-70
60-70
50-60
50-60
40-50
40-50

<40
<40
<40
<40
<40

UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40
42-44
40-42
40-42
38-40
36-38
36-38
34-36
32-34
32-34
32-34
32-34
30-32
UNDFD
UNDFD
UNDFD

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

tsf

.2

.6
2.3
2.0
2.1
1.6
2.2
1.6
2.3
1.9
2.3
3.0
2.5
2.2
1.9
2.0
2.0
1.2
1.5
1.4
1.7
4.0

UNDEFINED

UNDEFINED

UNDEFINED

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

UNDEFINED

UNDEFINED
UNDEFINED

UNDEFINED
.8
.7

1.0

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-3



*fiI*I'E'II ilfifl--I-I

CPT-3

Page: I
243Cone Used: _ _

Operator: J. Uldham - — -

w — - — — -—.-.--.|..-.-..-..-.-..-.

CPT Date: 3127195
Location: Baldwin
Job Number: 5E085B0

IIIQQQCI

DEPTH QC (avg) FS (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

(tsf) (X) (tsf)nneters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85
19.20
19.50
19.80
20.15
20.45

Dr -

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

(tsf)

23.85
19.32
17.92
15.80
15.35
12.63
11.56
13.08
13.65
18.12
14.12
14.65
15.27
15.17
16.27
16.42
17.07
16.15
19.63
23.40
26.37
23.67
33.03
34.13
46.39
39.83
40.88
41.96
48.98

0.54
0.65
0.70
0.59
0.50
0.28
0.22
0.22
0.34
0.37
0.25
0.34
0.38
0.44
0.43
0.45
0.38
0.38
0.49
0.59
0.76
0.67
1.23
1.34
1.78
2.03
2.45
2.29
3.17

Q _ § Q $3

2.25
3.37
3.93
3.74
3.23
2.22
1.88
1.68
2.51
2.05
1.77
2.31
2.49
2.87
2.67
2.72
2.20
2.36
2.48
2.53
2.87
2.83
3.71
3.92
3.83
5.09
6.00
5.45
6.47

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48
2.51
2.54
2.57
2.60
2.63

— — — — — q pp

sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey

silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to

clay
clay
clay
clay

silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty

clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay

*_-*—*§'13

Eq - Dr PHI
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

SPT Su
N tsf

9
9

11
10
-I

I:~otncncncn~q~u~4~4vo-4ono~o~<=

-I-D-5I-I1-‘-§I. IIIIIIIIIIIIIIIIIIIIIII-4-4-on1-we~uon-4~u~4—ecucatncaonantn-4-4wewono

13
11
16
16
22 2.5
38 2.1
39 2.1
40 2.2
47 2.6

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-3
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WODDWARD-CLYDE CONSULTANTS
CLPT-4 _

0perator: J. Dldham
Page: 112
Cone Used: 243

CPT Date:
Locafion:
Job Number:

3127195
Bahhuhi
5E08560

t¢¢—.._.|-._.—..p——§I'—-_-_-_-C-_

DEPTH Oc (avg) Fs (avg) Rf (avg) SlGV'
(meters)
._..‘..p..—-———

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

(feet)

"OO0"'\lO\U'l-l\LMI\J-1'

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

4.33
12.67
22.00
20.00
22.17
28.67
20.50
20.50
21.17
26.33
30.67
15.50
16.17
24.33
21.50
15.17
8.33

12.67
20.50
25.50
31.57
34.83

139.33
155.00
112.67
91.33
81.33
75.33
65.33
58.50
53.50
49.33
45.67
40.83
42.33
32.33
15.67
18.17

(tsf)

0.18
0.76
1.02
1.01
1.06
1.29
1.08
1.05
1.21
1.28
1.21
0.41
0.53
0.44
0.39
0.50
0.47
0.59
0.78
1.03
1.41
1.57
0.98
0.60
0.38
0.26
0.35
0.20
0.18
0.13 '
0.11
0.22
0.16
0.16
0.15
0.67
0.65
0.84

q. p - - - n n Q i n n I - II----II

(%)

4.27
5.97
4.65
5.07
4.77
4.50
5.24
5.13
5.69
4.87
3.93
2.68
3.29
1.80
1.81
3.27
5.60
4.62
3.83
4.03
4.46
4.49
0.70
0.38
0.33
0.29
0.42
0.27
0.27
0.23
0.21
0.44
0.36
0.40
0.35
2.07
4.16
4.63

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

_ § Q Z Q $'—'*I-'fl*I-

SOIL BEHAVIOUR TYPE

Q - - - - - ¢ I -III

ii

qpa.-—-_

clay
clay
clay
clay
clay

silty clay to clay
clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt

silty clay to clay
clay
clay

silty clay to
silty clay to
silty clay to
silty clay to

sand to
sand to
sand to
sand to
sand to
sand to
sand to

silty sand
sand to

sandy silt

sand
sand
sand
sand
silty
silty
silty
silty
silty
silty
silty
to sandy silt
silty
to clayey silt

clay
clay
— — — — —-1-

clay
clay
clay
clay

sand
sand
sand
sand
sand
sand
sand

sand

Eq - Dr PHI SPT Su

-.-.q..-.-———---

(X)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80
70-80
60-70
50-60
50-60
50-60
40-50
40-50
40-50

<40
_<40

<40
<40

UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
40-42
40-42
40-42
38-40
38-40
36-38
36-38
36-38
34-36
34-36
34-36
32-34
32-34
UNDFD
UNDFD
UNDFD

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

4
12
21
19
21
18
20
20
20
25
20

7
10
9
8

10
8

12
13
16
20
22
27
30
22
17
19
18
16
14
13
12
11
13
10
12
15
17

tsf

.2

i.-Iiiiidééém E»1-b~¥~beR:beQ:on~4sono-*-0~hi—=“J"4
1.7
1.9

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.7
.7
.9

‘**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-4

'1



WUUDWARD-CLYDI: UUNSULTANTS
CPT-4

Uperator: J. 0|dham CPT Date: 3127195
Page: 212 Location: Baldwin
0oneUse¢ 243 ‘ _JMoNonmen _ 5E08560

Q _ Q Q — J — 1 I t '-Q- 'fl'§'fl*fl g - - - - - h I Q — -- -.-....-. - - a n 4 - - - - u u 1 n n n n n n un-

DEPTH QC (avg) FS (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(tsf) (X) (tsf)(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85
19.20
19.50
19.80
0.00

Dr - All

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52_;
53
54__
55
56
57
58
59
60
61
62
63
64
65

0

(tsf)

17.50
14.67
18.17
19.43
17.17
16.00
18.86
20.17
20.17
26.33
16.50
16.33
19.00
25.00
72.67
74.33
22.83
14.17
14.67
15.17
15.00
22.83
23.17
25.00
24.29
28.00
39.33
30.14

0.85
0.82
1.01
0.92
0.97
0.89
0.92
0.87
0.83
0.92
1.04
0.96
1.01
1.15
1.63
2.17
0.78
0.41
0.56
0.48
0.50
0.89
1.01
1.08
1.16
1.71
2.20
1.27

*—--"H1

4.85
5.59
5.55
4.75
5.64
5.57
4.88
4.32
4.09
3.50
6.32
5.89
5.32
4.60
2.24
2.92
3.41
2.88
3.81
3.15
3.31
3.92
4.38
4.33
4.78
6.11
5.60
4.23

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48
2.51
2.54
2.57
1.65

_.-.'q._—_-Q.-. Q Q - - — — — fl i I I I H I —-

clay
clay
clay
clay
clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay

clay
clay
clay
clay

silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clay
clay
clay

silty clay to clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - D
(X)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su

I"

Zttlfiltfll QR?

PHI SPT SU
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
34-36
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

‘IS

UNDEFI

FIG. A-4-4

f

-5-A-A

"\|"\JU'|@@©"~|@@‘O"\I@

.9
1.2
NED
4.1
1.1

iié—Q .II...'I TU|\7-5-'50"0*O‘O\

1.4
2.0
1.6

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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WUUDWARD-CLYDE CONSULTANTS
CPT-5

Operator: J. Uldham
Page:
Cone Used: 243 J

[IPT Date: 3124195
Location: Baldwin
Job Number: 5E08560

133-1-1-

DEPTH Qc (avg) FS (avg) Rf (avg) SIGV'
(tsf) (Z) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

**** Note: For interpretation purposes the PLOTTED cpr PROFILE should be used with the TABULATED ourpur from CPTINTR1 (v 3.04) ****

(feet)

~()@"s]O'\\.I\-P\U|l\J-\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Q-dfii-——-—-I-Q

(tsf)

16.75
16.10
17.81
33.68
37.57
34.10
30.53
14.78
22.62
22.58
32.78
28.40
31.03
38.97
45.75
39.52
37.10
21.50
18.80
15.27
12.40
27.37
35.23
22.71
25.62
41.02
23.37
45.72
40.62
35.10
31.92
29.70
29.03
34.77
20.65
19.68
20.48
19.55

Z Q fi $ K Q Q § Q Q Q1

0.47
0.81
0.85
1.40
1.60
1.83
1.59
0.83
1.07
1.22
1.58
1.28
1.37
1.83
1.91
1.42
1.65
0.97
0.76
0.69
0.53
1.07
0.41
0.12
0.07
0.20
0.29
0.08
0.09
0.06
0.07
0.03
0.03
0.09
0.52
0.55
0.80
0.75

Q H Q Q § _ ‘_-_

Z Q I Q Z Q QE-

2.82
5.01
4.76
4.15
4.26
5.36
5.22
5.60
4.72
5.41
4.83
4.50
4.40
4.69
4.18
3.59
4.44
4.49
4.02
4.49
4.30
3.92
1.17
0.54
0.29
0.49
1.23
0.18
0.23
0.17
0.21
0.10
0.11
0.25
2.51
2.79
3.88
3.86

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.01
1.04
1.07
1.10
1.13
1.16
1.19
1.22
1.25
1.28
1.31
1.33
1.36
1.39
1.42
1.45
1.47
1.50
1.53
1.56
1.59
——I--i-

SOIL BEHAVIOUR TYPE Eq - Dr PHI spr su
(%)

-.-"|..__" Q Q Z Q Z Q Z Q —'_'*_-—'*_‘_-*—'

clayey silt to silty clay
clay
clay

silty clay to clay
silty clay to clay

clay
clay
clay
clay
clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

silty clay to clay
clay
clay

silty clay to clay
silty sand
silty sand
silty sand
silty sand
sandy silt

sand to
sand to
sand to

silty sand
silty sand
silty sand
silty sand

to sandy silt
to sandy silt
to sandy silt
to sandy silt
to clayey silt
silty sand
silty sand
silty sand
to sandy silt
to sandy silt
to sandy silt
to sandy silt

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

I I _ 1 Q § Q I Q‘

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

<40
<40
<40
<40

UNDFND
40-50

<40
<40
<40
<40
<40
<40

UNDFND
UNDFND
UNDFND
UNDFND

L-I-IQ-—'*_IT

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD \

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
34-36
30-32
32-34
34-36
UNDFD
34-36
34-36
32-34
32-34
32-34
30-32
32-34
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

_ -. .|-I-
r“ —"1-" -*0-Ir-*r r;(Pr‘l"1-gr- ¢fH'f I: " "r |-'-P "7 *"'T"‘}"'7'-'-":":'F{'—-:“?'1"5fi\")'“"I|i"'rF"‘:' F

tsf

.9

.9
1.0
1.9
2.1
1.9
1.7

.8
1.3
1.2
1.8
1.6
1.7
2.2
2.6
2.2
2.1
1.2
1.0

.8

.6
1.5

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.2
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.0
1.0
1.0
1.0

_-§-B - - - - --Q

FIG. A-4-5
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CPT-5
Uperator: J. 0|dham
Page:
Cone Used:

CPT Date: 3124195
Location: Baldwin
JobNunmen 5E085B0

n.q..|.—. - Q - — - ..-.- q..g..|.—-._._.- J.—.—.-. T Q T Q ‘III- IF-_'§-T'_ ‘I

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV'
(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51a
52
53
54
55
55')
57
58
59

(tsf)

17.57
17.85
20.60
18.09
17.87
19.42
19.13
21.45
24.33
28.50
38.78
53.98
63.87
25.35
24328
25.42
54.72
61.12
83.40
73.08
14.03

(tsf)

0.60
0.64
0.66
0.56
0.65
0.72
0.84
0.89
0.98
0.91
1.21
1.50
1.64
0.93
0.95
0.94
1.11
1.30
1.14
0.67
0.10

(X)

3.42
3.60
3.22
3.10
3.65
3.70
4.38
4.14
4.01
3.18
3.12
2.77
2.57
3.67
3.90
3.68
2.02
2.12
1.36
0.92
0.68

(tsf)

1.62
1.64
1.67

1.70
1.73
1.76
1.79
1.82
1.85
1.88
1.91
1.94
1.97
1.99
2.02
2.05
2.08
2.11
2.14
2.16
2.19

i i I D I-D

SOIL BEHAVIOUR TYPE

I . - - ' _ ' _ _ - i ; --_-_--fl-ifl-II'II-fi-I-I-'I-§-

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand to silty sand
sandy silt to clayey silt

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

__ - - - | --— f-§-II|-§.l'—I'\-fl.l.--|l.|..--"I- - I-1----— ' " -" '-

Eq - Dr PHI SPT SU
(Z)

.p.——---- — — _ - -'.

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

50-60

40-50

UNDFND

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
34-36
UNDFD

Nk= 17

N tsf

11
11
10
9

11
12
18 .9
14 1.1
16 1.2
14 1.5
19 2.1
21 3.0
24 3.5
12 1.3
16 1.2
12 1.3
21 3.0
23 3.3
27 UNDEFINED
18 UNDEFINED

5 .6

i

n0nuIIQ‘O0@‘OIn

cflfifl--I--I-I--I-I-I---I-I--I-I-I--I--I

|=|e. A-4-5
1'-I IIJII I r |-I '
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WO0DWARD-CLYDE CUNSULTANTS

0perator: J. 0ldham
Page:
0one_Used: 243 _

CPT-6

DEPTH Qc (avg) Fs (avg) Rf (avg) S1GV'

$3311

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

@"\lO~U1-l"~U~|l\J-P

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Dr - All

1 Z Z § Z Q1

4.68
5.33

10.07
17.42
18.67
16.82
59.07
34.67
29.83
31.55
23.72
15.12
38.42

107.78
167.65
193.57
154.75
25.63
17.62
21.95
16.86
15.27
22.88
35.09
14.22
17.02
17.72
17.45
17.23
18.72
23.72
18.35
15.97
16.00
18.30
17.43
17.40
24.77

— — Q — — Q — p — Q Q ‘..-

—--___ — — — Q q.p..p

0.15
0.27
0.62
0.78
0.79
0.83
2.46
1.53
1.24
1.46
1.09
0.46
1.12
1.51
0.52
0.75
0.29
0.58
0.58
0.67
0.74
0.65
0.99
0.81
0.55
0.71
0.89
0.70
0.72
0.76
0.97
0.68
0.68
0.56
0.67
0.90
0.70
0.79

G I G Q § # § G i —-I

_- .__._ __|;-r

TIT"-IQ-*-'-

-hi-—_—_-—

3.27
5.00
6.13
4.47
4.21
4.94
4.16
4.42
4.16
4.64
4.61
3.04
2.91
1.40
0.31
0.39
0.19
2.25
3.27
3.07
4.39
4.29
4.32
2.31
3.89
4.20
5.01
4.00
4.17
4.07
4.11
3.73
4.28
3.52
3.64
5.18
4.01
3.20

(meters) (feet) (tsf) (tsf) (%) (tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

CPT Date: 3I28I95
Location: Baldwin
Joh Number: 5E08560

— — & b I Q Q H h — — — — — — — — — — — — — — _ Q I H — —-

SOIL BEHAVIOUR TYPE

k § Q Q Q _*flI_-*1§I1II—1-1331111311

clay
clay
clay
clay
clay
clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay

clay
clayey silt to silty clay
sandy silt to clayey silt

sand to silty sand
sand
sand
sand

sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

clay
clay

silty clay to clay
sandy silt to clayey silt

silty clay to clay
clay
clay

silty clay to clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay

_ § I fl 1 Q fi E1

Eq - Dr PHI SPT Su
(%) deg. N tsf

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80
80-90
80-90
80-90
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
---—i--———

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
44-46
44-46
44-46
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
QQPC-I

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

.15

- I - - - - - r - n - - J J n Q I -I--In

4
5

10
17
18 .
16 .9
28 3.4
22 2.0
19 1.7
20 1.8
23 1.3
7 .8

15 2.2
26 UNDEFINED
32 UNDEFINED

37 UNDEFINED
30 UNDEFINED
10 1.4
8 .9

11
16
15
15
13
9

16
17
11
17
12

ii IIIIIQ(DU1Ull\J

-§i-I‘.-i1‘inin~o~ocncn<0no<0<0<2<o<9~4<2noco<0no

12
15
10
12
17
11
12

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-6



. 4 - - - - ---------|--n---+I-1lI-

.nnters) (feet)

11.85 39
12.15 40
12.45 41
12.80 42
13.10 43
13.40 44
13.75 45
14.05 46
14.35 47
14.65 48
14.95 49
15.25 50
15.55 51
15.85 52
16.15 53
16.45 54
16.75 55

Q - _ _ _ b d Q i I i I & -I--I-I-i

(tsf)

19.40
18.97
31.38
27.89
24.57
23.67
18.07
23.87
15.33
11.33
9.10
9.57

15.60
14.35
11.62
18.17
39.35

CPT-6
Uperator: J. 0|dham CPT D9191 3129195
Page; |_0C3Ii0flI Baldwin

_Q.me_uSed; 24;! _Job Number: 5E08560
——I- - - i i i - --

-_-— — — — - — - Q-

0.72
0.73
0.93
0.89
0.71
0.92
0.68
0.66
0.13
0.17
0.12
0.12
0.48
0.41
0.36
0.89
1.65

i i H & H I -It

---.-.

—-I-I-II

3.70
3.86
2.97
3.19
2.88
3.89
3.78
2.76
0.84
1.49
1.32
1.22
3.10
2.88
3.10
4.88
4.21
-I--fl§fl

DEPTH QC (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq ' DP

Q § _ Q Q $ $1

i n Q i t i -I-I

1--I'D-

FI—T3

1.41
1.44
1.47
1.50
1.53
1.56
1.59
1.62
1.65
1.68
1.70
1.73
1.76
1.79
1.82
1.85
1.87
IIII-fl-

- ' ' + n - - n - — - _ 4-.

— I — § § I _ _ —-Ifi'*—_*§I

4 . - — — — — - _--

— Q § _ Q H Z _ ‘F

silty clay to clay
silty clay to clay

clayey silt to
clayey silt to
clayey silt to

silty clay
silty clay
silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
clayey silt to
clayey silt to
clayey silt to
clayey silt to
clayey silt to

silty clay
silty clay
silty clay
silty clay
silty clay

silty clay to clay
clay

silty clay to clay
-I--I-I-§- I H J B —-

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
Itkkki

PHI SPT Su
(tsf) (1) (tsf) (%) de9. N tsf

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

12
12
15
13
12
15
12
_n

"\|"s|'-|U'l-F"-U|U’\-5

17
25

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1

1.0
.9

1.7
1.4
1.2
1.2

N .II:-7I -cn:~o-<anu<:-<n:~o

(V 3.04) ****

FIG. A-4-6
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(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

Q I I I Q I I II

(feet)

m""~lO\UI-l\U|I'\I—l

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

19.87
14.48
16.86
24.00
24.88
26.55
31.48
27.08
29.62
25.87
44.28
41.62
37.67
43.83
30.05
51.15
49.08
44.93
19.02
21.93
21.56
9.80
8.68
9.96

15.15
17.25
22.12
36.07
40.85
31.22
21.87
25.70
23.43
22.87
18.05
15.85
18.23
18.78

WDDDWARD-CLYDE CDNSULTANTS
CPT-7

Pa e:
Cone Used:

Dperatorz J. 0|dham M
g 112

CPT Date: 3l24I95
Location: Baldwin
Job Number: 5E08560

(tsf)

0.46
0.50
0.59
0.77
0.92
1.30
1.40
1.13
1.13
1.15
1.66
1.63
1.38
1.63
1.17
1.77
1.58
1.30
0.68
0.79
0.74
0.35
0.13
0.01
0.07
0.04
0.08
0.07
0.06
0.34
0.46
0.75
0.82
0.81
0.60
0.53
0.58
0.58

F Q Q T I Q Q I C i Q1

- I I I III--I-I

-Iii--I--IIIII

2.29
3.43
3.49
3.22
3.71
4.88
4.46
4.19
3.82
4.43
3.75
3.93
3.65
3.71
3.89
3.46
3.23
2.90
3.59
3.58
3.44
3.59
1.48
0.07
0.45
0.22
0.38
0.19
0.16
1.09
2.10
2.93
3.51
3.54
3.32
3.35
3.20
3.11

|-q --— II _|- ;- - atI q|flfJwhIffrqlffl1fl¢;11_q€E ;__I:n_|- |||_,|I- --;-n-_-r -I

DEPTH Qc (avg) Fs (avg) Rf (avg)
(%)

I Q G Q IT

SlGV'

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

SOIL BEHAVIOR TYPE

I I T I I I C _ _ Q _ _ — K Q Q _ H G § I 1 Q It

clayey silt to silty clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
silty clay to clay

clayey silt to silty clay
clay

clayey silt to silty clay
sensitive fine grained

sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
sand to silty sand

silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

.'.pIII

'fl*I-I-I-1

- - - - I F |--1:-n-1|-II-l-inn

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

<40
<40
<40
<40
<40

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

- I - J Q I l I I -I-I

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

<30
30-32
32-34
32-34
30-32
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

N tsf

10
9

11
11 1.3
16 1.4
25 1.5
20 1.8
17 1.5
19 1.7
17 1.4
21 2.5
20 2.4
18 2.1
21 2.5
19 1.7
24 2.9
24 2.8
17 2.5
12 1.0
14 1.2
10

-5

‘°@-5

~o~qo~<>an:-o

I

an:~U11»
.8

UNDEFINED
UNDEFINED
UNDEFINED

10 UNDEFINED
10 UNDEFINED
8 1.1

12 1.4
11
11
9

10
9
9

III

~o~ocnnonaR:

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-7



.§‘1*flI'§_-T3- Q Q Q t fii-

CPT-7
Dperator: .L 0ldhan1
Page:
Cone Used:

CPT Date: 3124195
Location: Baldwin
JubNunmen 5E08560

--#4 ¥'§'fl-*_- Q Q J Q Q _ —§

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

(tsf)

19.52
32.48
18.65
17.33
20.53
24.32
29.00
28.35
26.25
27.08
24.02
25.15
22.03
22.57
23.63
35.63
70.77
52.55
51.10
24.20
23.33
21.05
39.82
59.52

(tsf)
- i i i i H I I - l -I-§-

0.55
1.03
0.71
0.67
0.74
0.87
1.04
1.16
1.16
1.32
1.00
0.94
0.76
0.61
0.51
0.62
0.72
0.57
1.24
0.75
0.62
0.62
1.69
2.60

i i w i _ i -Ii

(1)
_*I-*I-*I-

2.79
3.16
3.83
3.85
3.61
3.59
3.58
4.08
4.42
4.88
4.15
3.75
3.47
2.71
2.15
1.74
1.02
1.09
2.42
3.10
2.64
2.93
4.24
4.37

(tsf)

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48

- J a _ — - — - t i —-

— Q § Q Q G L ——.—.-.“.q.£.1'$$I$I'—*—fl§T3

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

sand to silty sand
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
— _ fl Q J i I fi I I 8 _ — _ U F I § ‘ _ _ _ _ ‘-_

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

$.I.;'—i- '_*_- § I § _ § Q Q § _ ‘I_-

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50

<40
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
34-36
32-34
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

9
16
12
11
13
12
14
18
17
26
15
16
11
11
9

14 1.9
17 UNDEFINED

17 UNDEFINED

20 2.8
12 1.2
11 1.1
10 1.0
25 2.1
29 3.2

N tsf

i-I-Ii-Ixipl-i-II—Ian-‘IIi-I. IIIIIIIIIIIIIII no-»-umno:~tnanann:caon<5-4tr

-1- t i i i J E Q # F Q — —D

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-7



Q“Q@m

ML

n

3__l___

I1iIItFF_|IIIII1I__|_IIIl

._

II

___I

iHI__l_III

_mm$@_@fi-AW
r1Ifi m__

mmHmHcgcwcKm:EmcP#CUEULUCHcgcmc

II1IF|I11II _I

_ lI1JI

1I1ITI_1I

HI

I_|

_IF“HH

mBm_@@IWMmBm_@@ImMm_@@

_iI_Il

TJGl_

+W_H

iLIJHMUmmm@_@Hhmmm@_@fiH1_

_fw__r__L|

ITIIIIIJIII11I

|_1II1I_._.__|I1IIfl11_l1mhm_mmImm@@_@_IIIIIJI1IIIITI1AI

@D_@@@@G_@@____|{@@@_@@@G_@@@Q_m@

111_IIIII_t_-‘_II1ImWm_@@_11__|___|F1T______|Tmmmm_m_fl_H__|_II

_U_O_____|__*_____|_U____rGmOmfilOmOm

_NVUO\Q@_fimQvkl“XV@\mL_@<p¥\COFVmm

_m‘@¥\CO%vU6

@H%<IQQl&H@@I3@@@IQ@I@&@H%4IZ@H%@H1&Z@H%@Hl1J4@@J@@Z€%@H@@IlH%

Dwmmam"_m_______z_____’IIIImaMm”:QED__E___wm_“_____Hmg]____"mamammgmI "82ED____w_____o__’"__BN__2_D

2%

2_/_<_____a_,_8m_E__H__fi_E§_H_g>>

O____I__-_D_UcomO

U3diH1I1881(

H________1



— — — — —q..-.

WUUDWARD-CLYDE CONSULTANTS
CPT-8 _

3 \-1

Uperator: J. Uldham
Page:
Cone Used:

CPT Date: 3I28l95
Location: Baldwin
Job Number: 5E08560

L Q fl B _ § Q _ fi § _ Q — Q Q _ Q Q _ Z Q K Q 1-

DEPTH Oc (avg) F8 (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE

(meters) (feet)
Q fl i I C Q l'—I

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

'II'II-Q--21-13$

OD"\lO~U'l-l*Ull\.‘I—l

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFIEE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(tsf)

4.97
8.73

12.90
16.20
18.57
46.72
45.98
42.95
25.48
40.70
41.12
43.78
78.80

198.35
180.42
141.40
22.33
25.12
23.58
22.97
20.80
23.52
17.22
16.79
20.07
15.75
15.73
17.42
18.87
20.65
18.37
20.55
18.80
22.22
16.93
22.60
15.95
22.67

| up

(tsf)

0.10
0.27
0.50
0.78
0.87
1.88
1.96
1.75
1.24
1.46
1.40
1.43
1.56
0.68
0.47
0.38
0.60
0.80
0.85
0.86
0.85
0.96
0.73
0.64
0.78
0.75
0.63
0.73
0.69
0.60
0.47
0.64
0.77
0.82
0.59
1.03
0.77
0.58

llI‘iI‘lIII—IIiII--I--|-|_-Q - - - - q ‘ p -..-.._ - Q - _ _ _._

(3)
*—-I-11

2.01
3.05
3.85
4.78
4.70
4.02
4.26
4.07
4.88
3.60
3.40
3.27
1.97
0.34
0.26
0.27
2.68
3.17
3.59
3.76
4.09
4.10
4.21
3.80
3.87
4.75
4.01
4.20
3.64
2.90
2.53
3.12
4.11
3.68
3.48
4.57
4.85
2.56

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

ii-i-i--—

4 — _ § — ¥ — Q _§-@-H*—*—TT'I*—*—-*_-_-*—*—fl

silty clay to clay
silty clay to clay

clay
clay
clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
silty sand to sandy silt

sand
sand
sand

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clay
clay

clayey silt to silty clay
i i Q i h---I---i-I-fl—I--I-I--I-I--lfl—_-I--H|-—

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

I-I I | . __| _._,"' -Ii-—'I'I‘II-I-I-5.1.-5|IuIuI-.p.l_4ilriJ_4.J.l.|.|.n.|.—|.l-1.41.-|_l.|il.—— -..|--_ _ _ _._ |—-—— -I ‘I —

—'*_-_I_

-I-I-I-EH

Eq - Dr PHI SPT Su
(Z) deg. H tsf

Q l T Q Q1

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

60-70

>90
80-90
80-90
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
40-42
44-46
44-46
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

12
16 .9
18 1.0
22 2.7
29 2.6
21 2.5
24 1.4

15

10
12

22

——¥—-J J H I I I I _ tn-

3
6

i-qiniu

19 2.3
20 2.3
21 2.5
25 UNDEFINED
38 UNDEFINED
35 UNDEFINED
27 UNDEFINED
11 1.2
12 1.4
11

iiiiiiiiiii nanmruan-<2c>~o-c>~oinEnE:QaioinL»Rain

13
15
16
11
13
15
10
17
12
10
9

14
11

15
11

FIG. A-4-8



wvuuuvmnu-L.|.w|: UUNSULIAN I 5
CPT-8

Page:
Cone Used:

0-perator: J. Dldham
212

CPT Date: 3128195
Location: Baldwin
Job Number: 5E08560

I i I - J I I I - I-- r I - I 1 u -In _ - - — — — — - — — .5.-.

$—_ I

- - - - - ----1---1--_ - - p ‘ '-..-- $31-1-

DEPTH Qc (avg) Fs.(avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55

E - Q C Q _ Q *_-I

Dr - All

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51

(tsf)

11.80
11.35
12.85
13.29
19.72
19.97
18.09
14.62
14.47
14.88
24.72
40.57
48.25

(tsf)

0.31
0.40
0.44
0.38
0.57
0.62
0.49
0.26
0.26
0.44
0.52
1.37
1.66

(%)

2.59
3.56
3.44
2.89
2.91
3.09
2.71
1.80
1.76
2.92
2.10
3.37
3.44

(tsf)

1.41
1.44
1.47
1.50
1.53
1.56
1.59
1.62
1.65
1.68
1.70
1.73
1.76

- - _ — — — — — — — Q _ _ p — Q — q — —_

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
sandy silt to clayey

clay
clay
clay
clay
clay
clay
silt

clayey silt to silty clay
clayey silt to silty clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

*II§_'-U—- - - — - — — - - - - — ' 5‘.-..-..‘-g.

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

H tsf
3$'3—'_-‘—'*_- § _ § § b § 1-1-2111

‘O"\l\l"'\I\O*OO3@"~J@

_li

O~O~*OOQO\O\U'IU'I

10

.7
1.2

19 2.2
23 2.6

-I-§- b I t n — - — - — --. q g . . “-

**** Note; For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

wflq¢¢r# _-FP“F,|_-T;'+‘_-'-f'-"-17f?""'1l'.-rI'-'*lI"I'iF"I-r"'r'*:—r-l{_-I-[I-LI-H-FPf"!""”"' W" "H " =1-F ¢-.-.-_»m.-~.- '-
., |., .1.... .,. -||n-.-... .;|- - '

FIG. A-4-8
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WDDDWARD-CLYDE CUNSULTANTS
CPT-9

Operator: J. Uldham
Page:
Bye Used:_

DEPTH QC (BVQ) FS (avg) Rf (avg) slgvr

(meters) (feet) (tsf) (tsf)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

k

\O@"\lO\U1-P~U~lI'\J-I

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Dr - All

___-_ — — Q — — - qq.

18.65
22.30
23.46
25.03
30.45
32.97
27.73
30.00
35.77
40.87
38.52
28.40
21.23
36.90
36.18
50.07
34.60
21.42
16.98
23.70
28.67
28.60
68.45

347.31
244.85

-i------ - - - - n - -q

§$—Z-*_-_-_-flI'———$

0.38
0.92
1.03
1.15
1.31
1.46
1.24
1.26
1.56
1.75
1.84
1.34
1.17
1.19
1.19
2.28
1.46
0.93
0.73
1.00
1.42
1.23
1.80
1.73
1.14

I I I - Q F -n--I

(X)

2.01
4.12
4.40
4.58
4.30
4.42
4.48
4.20
4.37
4.27
4.78
4.70
5.51
3.22
3.29
4.55
4.21
4.36
4.29
4.20
4.95
4.29
2.62
0.50
0.46
III--il

(tsf)
$ $ Q 1 K — H U Q C __-

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42

CPT Date: 413195
Location: Baldwin
Job Number: 5E085 B0

- Q — — — Q § H h E E G I I I H G C _ § _ _ — — _ _ — — —-

SOIL BEHAVIOUR TYPE

_

31IF'1—'§-*_-‘III-*1 _ C Q Q Q _-_-11 Z Q Q Q Q § — 1.1131

Eq - Dr PHI SPT Su

silty clay to
clay
clay

silty clay to
silty clay to
silty clay to
silty clay to
silty clay to
silty clay to
silty clay to

clayey silt to silty clay
clay

clay
clay
clay
clay
clay
clay
clay

clay
clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
clay

silty clay to clay
clay

silty clay to clay
sandy silt to clayey silt

gravelly sand to sand
sand

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

(Z)
_ _ _ — _ — _ _ Q q .-.-.

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

>90
80-90

-I-I-I-I-I-I-I-I-it---_

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

H t
-_--_-

9
14
22
24
19
21
18
19
23
26
25

UNDFD 27
UNDFD 20
UNDFD 13

UNDFD 17

UNDFD 32

UNDFD 22
UNDFD 21

UNDFD 16
UNDFD 15

UNDFD 27

UNDFD 18
UNDFD 26
44-46 >50
42-44 47

Nk= 17

sf

1.0
1.3
1.3
1.4
1.7
1.9
1.6
1.7
2.0
2.3
2.2
1.6
1.2
2.1
2.0
2.8
1.9
1.1
.9

1.3
1.6
1.6
3.9

UNDEFINED

UNDEFINED

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-9
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— — h q — —_

DEPTH QC (avg) Fs (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE

(1)
I Q Q § Q § Iii

(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

(feet)

~OO3\lO~UI-I“-UJ|\J—\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Q § I I —-_

(tsf)

23.00
23.98
25.73
26.52
30.80
28.43
23.23
30.72
28.98
28.52
26.05
30.73
28.87
34.35
36.13
41.83
28.28
25.02
17.28
34.02
28.66
24.92
51.42

334.57
312.05

WUUDWARD-CLYDE CONSULTANTS
CPT-9A

Uperator: - J. Dldhalii -
Page:
Cone Used:

CPT Date: 413195
Location: Baldwin
Job Number: 5E08560

I I u - h h - - - - .--.

(tsf)
-—.-. — - — — q ' Q .-.1.

0.66
0.98
1.07
1.18
1.24
1.40
1.10
1.40
1.40
1.23
1.15
1.29
1.33
1.70
1.27
0.89
0.88
1.05
0.57
1.34
1.16
1.08
1.36
1.93
1.01

Q U l E - E Q - I _ —-

2.86
4.07
4.16
4.46
4.03
4.94
4.73
4.54
4.81
4.33
4.41
4.21
4.60
4.96
3.51
2.12
3.10
4.19
3.31
3.94
4.05
4.34
2.65
0.58
0.32

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42

_ _ § $ — Q — T I F 3 — -3

§ § fi § G * U § fi Q % l III-

silty clay to
silty clay to
silty clay to
silty clay to

clay
clay

silty clay to
clay

silty clay to
silty clay to
silty clay to

clay
clay

--II

--1-fit‘

clayey silt to silty clay
clay
clay
clay
clay

clay

clay
clay
clay

Q Q Q Q Q Q H I-I

w 1 - n -Ii-J-I-4

clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay
silty clay
silty clay
silty clay
silty clay

sandy silt to

to clay
to clay
to clay
to clay
to clay
clayey silt

gravelly sand to sand
gravelly sand to sand

-_- 1 & — fl fl Q D Q DC

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED UTPUT from CPTINTR1

“ " _.._,_'.,

Eq - Dr PHI spt Su
(%)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND
UNDFND

>90

>90

Su

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
44-46
44-46

Nk= 17

N tsf

11 1.3
15 1.4
16 1.5
17 1.5
20 1.7
27 1.6
22
20
28
18
17 1.4
20
28
33
17 2.0
16 2.4
14
16
11
22
18
16
20 2.9

>50 UNDEFINED
50 UNDEFINED

—'*_-*_- _ C Q Q Q Q1-$'fiQ

-i

FIG. A-4-9A

(V 3.04) ****
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Q Q Q 1 fii-

WUUDWARD-CLYDE CONSULTANTS
CPT-10

Operator: J. Uldham
Page:
Cone Used:

CPT Date: 4!3l95
Location: Baldwin
JobNunmen 5E08560

Z 1 I 1 Q 1 t Q L bi filfll Q Q Q Q Q1 fiI'flI—Q

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV'
(meters) (feet)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70

\OO3"\lO\U'I-FD-ll\J-5

10
11
12
13
14
15
16
17
18
19
20
21
22

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

. ' Q — _ —-

a Q Q Q — an

(tsf)

13.50
21.12
24.70
27.75
33.93
26.55
26.47
38.08
37.45
37.85
21.95
36.65
28.22
24.05
30.22
34.28
37.22
43.20
20.03
29.87
49.76

151.97

(tsf)

0.39
1.01
1.25
1.45
1.52
1.33
1.30
1.46
1.51
1.43
1.09
1.23
1.27
1.06
1.29
1.47
1.57
1.76
1.01
1.15
1.49
1.68

(%)

2.88
4.78
5.08
5.22
4.49
5.00
4.91
3.82
4.02
3.78
4.98
3.36
4.50
4.40
4.27
4.29
4.22
4.08
5.03
3.84
3.00
1.11

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29

--Q-I-II--I

I

- . _ _ _ _ _ - . . . ' - - - - - - - u i i n -—---

SOIL BEHAVIOUR TYPE

—fl.-.'..'.-._-_. - - - - - I Q & i -I-I-HI----ill

silty clay to clay
clay
clay
clay

silty clay to clay
clay
clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clay

clayey silt to silty clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clay

silty clay to clay
sandy silt to clayey silt

sand to silty sand
- ¢ . . . q Q - - - ----i-I--I-I-I----I‘-"IP."

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

-—-PU-_'—

§ Q fi Q —-_

Eq - Dr PHI
(%) deg.

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80

Su:

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
40-42

Nk= 17

SPT Su
N tsf

9 .7
20 1.2
24 1.4
27 1.6
22 1.9
25 1.5
25 1.5
18 2.2
24 2.1
18 2.1

'21 1.2
18 2.1
18 1.6
23 1.3
19 1.7
22 1.9
24 2.1
21 2.4
19 1.1
19 1.6
19 2.8
36 UNDEFINED

.|.p.q. p Q q a _ — — — _ _ _ _ — —-

FIG. A-4-10
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WUUDWARD-CLYDE CONSULTANTS
CPT-11

Operator: .L Dldhani
Page: I
Cone Used: _ 243

CPT Date: 413195
Location: Baldwin
Job Numlmerz 5E08560

DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV'
(tsf) (X) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

‘OO$'\lO'~U'l-I-*-U|l\J—\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28“
29
30
31
32
33
34
35
36
37
38

(tsf)

13.97
17.87
22.44
39.52
34.40
32.37
35.85
25.63
31.70
40.28
33.30
27.72
31.67
28.82
24.85
33.87
41.03
35.78
27.72
21.93
40.70
31.85

197.10
285.84
152.78
99.30
86.78
61.58
12.35
27.57
28.85
32.57
23.88
21.32
22.23
25.53
20.53
22.20

0
0
1
1
1
1
1
1
1
1
1
0
1
1
0
1
1

. ,fi

1
0
1
1
1
1
0
0
0
D
0
0
1
1
1
0
0
0
0
0

Q 1 _ K Q Q ‘I--

37
69
07
81

.73
43
44
14
24
58
37
99
15
17
82
15
28
27
02
98
31
09
02
11
33
22
16
32
40
76
10
40
00
87
88
89
93
76

2.63
3.87
4.77
4.57
5.03
4.41
4.01
4.46
3.92
3.93
4.11
3.56
3.63
4.07
3.29
3.39
3.11
3.56
3.68
4.46
3.22
3.43
0.52
0.39
0.22
0.22
0.18
0.52
3.26
2.76
3.80
4.29
4.21
4.08
3.95
3.50
4.53
3.42

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.41
1.48
1.54
1.59
1.65
1.71
1.77
1.80
1.83
1.86
1.88
1.91
1.94
1.97
2.00

SOIL BEHAVIOUR TYPE

clayey silt to silty clay
silty clay to clay

clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to
clayey silt to
clayey silt to
clayey silt to
clayey silt to

clay
clayey silt to
clayey silt to

sand

silty
silty
silty
silty
silty

silty
silty

clay
clay
clay
clay
clay

clay
clay

gravelly sand to sand
sand
sand
sand

sand to silty sand
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clay

clayey silt to silty clay
I I I I I I 1 Q Z Q Z Z —-I

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr
(Z)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
80-90

>90
70-80
60-70
50-60
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su: Nk= 17

Kfifillfl

PHI
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
44-46
40-42
38-40
38-40
36-38
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

§ — _ _ _ I _ H B — H — 1 h Q I II

SPT Su
N tsf

7 .8
11 1.0
21 1.3
25 2.3
33 2.0
21 1.8
23 2.0
25 1.4
20 1.8
19 2.3
21 1.9
13 1.5
15 1.8
18 1.6
12 1.4
16 1.9
20 2.3
17 2.0
13 1.5
21 1.2
19 2.3
15 1.7
38 UNDEFINED
46 UNDEFINED
29 UNDEFINED
19 UNDEFINED
17 UNDEFINED
15 UNDEFINED
8 .6

13 1.5
18 1.5
21 1.8
15 1.2
14 1.1
14 1.1
12
20
11 IIIIIL I.-.265-1

FIG. A-4-11



— — — - pg.

CPT-11
Operator: J. Uldham
Page:
Cone Used:

CPT Date: 413195
Location: Baldwin
Job Nunlber: 5E08560

a Q ¢ - - - - - - -.' Q I — I H Q -—-- - - - - ; — — — Q Q ‘._. ‘ ; “ ' q - - - - u u Q Q I I u I a-u--u-------n-

. DEPTH QC (BVQ) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

.aeters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85

i i i i ii-id

Dr - All

(feet)

so
4o
41
42
43
44
45
46
47
4a
49
5o
51
55'
53
54__
55
56
57
5s
59
so
61
62

i C Q Q Z I Q —-_-

(tsf)

18.37
18.60
21.75
22.00
22.02
21.58
17.74
23.33
22.00
20.37
22.33
17.42
24.38
89.13

105.23
36.48
35.78
31.07
29.63
40.28
33.37
28.25
27.88
27.30

3 1 C S Z I § I Lb

(tsf)

0.68
0.65
0.70
0.73
0.73
0.69
0.60
0.85
0.60
0.77
0.74
0.44
0.63
0.63
1.08
1.04
0.98
1.19
1.25
1.37
1.29
1.17
1.21
1.09

(X)

3.71
3.52
3.23
3.33
3.30
3.19
3.40
3.65
2.73
3.76
3.31
2.52
2.60
0.70
1.03
2.86
2.74
3.83
4.21
3.39
3.85
4.16
4.35
4.00

(tsf)

2.03
2.05
2.08
2.11
2.14
2.17
2.20
2.23
2.26
2.29
2.32
2.35
2.38
2.40
2.43
2.46
2.49
2.52
2.55
2.57
2.60
2.63
2.66
2.69

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

sand to silty sand
sand to silty sand

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Capanella 1983

‘EH-*_'E Q Q — _ I-* $ F $ F P C H Q Q § _ Q fl'—I

Eq - Dr PHI SPT Su
(X)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
50-60
50-60
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
36-38
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

sf

_|--5-1-5--1»-5-1_-

IIIIIIIIIIII@-5Q-5TU@-5-5-"-"‘O‘O

1.2
UNDEFINED

UNDEFINED

1.9
1.9
1.6
1.5
2.1
1.7
1.4
1.4
1.3

**** Note: For interpretation purposes the PLOTTED CPT PROF1LE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

-'_'_P'I!-f r—¢|e |-'r'!‘I""I—I"' — "

FIG. A-4-11
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WUUDWARD-CLYDE CUNSULTANTS
CPT42

0perator: J. 0|dham
Page:
Cone Usech 243 _ _ T

CPT Date: 414195
Location: Baldwin
Job Number: 5E08560

J n I l I I I - I II tfllfllfll

DEPTH QC (avg) F5 (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE
(tsf) (Z) (tsf)(meters)

———‘-.

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All -

(feet)

‘O@"\|O'~U1-¢\Lh||\J-i

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

9.97
22.08
22.60
31.50
35.72
33.33
31.27
33.38
31.68
29.00
32.95
26.70
26.12
29.52
27.78
33.20
39.48
31.38
38.73
25.53
29.26
35.57
33.37
22.27
31.72
29.02
24.10
30.58
37.48
27.77
18.12
18.35
24.47
18.45
14.93
17.88
19.83
19.40

0.37
0.97
0.91
1.41
1.52
1.38
1.30
1.47
1.14
1.20
1.38
1.09
0.99
1.06
0.89
0.98
1.23
1.04
0.88
0.79
0.89
1.03
1.04
0.63
0.86
1.12
0.85
1.11
1.49
1.00
0.65
0.51
0.54
0.26
0.21
0.46
0.55
0.46

3.74
4.41
4.05
4.49
4.26
4.13
4.15
4.40
3.61
4.13
4.18
4.08
3.78
3.59
3.21
2.96
3.12
3.33
2.27
3.11
3.05
2.89
3.11
2.81
2.72
3.87
3.53
3.64
3.97
3.61
3.59
2.78
2.19
1.40
1.41
2.55
2.76
2.38

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

clay
clay

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
clayey silt to silty
sandy silt to clayey

silty clay to clay
clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty

silty clay to clay
clayey silt to silty
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
clayey silt to silty
clayey silt to silty
clayey silt to silty
E H I Q D Q Q § Q Q 1 Q Q _ I I Q I P Q_

sands (Jamiolkouski et al. 1985) PHI Robertson and Campanella

clay

clay
clay
clay
clay
clay
silt
clay
clay
silt
clay
clay
silt

clay
clay
clay
clay

clay
silt
silt
silt
clay
clay
clay

1983

_-fillfl-13$

(Z)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
Z Z Z Z it

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

*1-'_-QIQ

H

10
21
14
20
23
21
20
21
15
19
21
17
17
14
13
16
19
15
15
12
14
14
16
11
12
19
12
15
18
13
12

‘Oi-O*OO\‘\l*O*O

Eq - Dr PHI SPT
*'TTC_

Su
tsf

.5
1.2
1.3
1.8
2.0
1.9
1.8
1.9
1.8
1.6
1.9
1.5
1.4
1.6
1.5
1.8
2.2
1.7
2.2
1.4
1.6
2.0
1.8
1.2
1.7
1.6
1.3
1.7
2.1
1.5
.9

-A-5I @@\O"‘~|‘OU'|\O

QL_I-flI'_-

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A—4—12
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CPT-12
Operator: J. Uldham
Page: 212

243llone Used: _
--Ir-II 1 1 F 1 T C T3‘ I — fl E I I Q I I I In

CPT Date: 414195
Location: Baldwin
Job Ngherz 5E08560

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOR TYPE
(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65

B Q Q I I B I--I-

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

39
40
41
42
43
44
45
46
47
48

Q--ICI-G-I-I--I-I

(tsf)

20.43
23.32
26.52
24.27
19.22
17.70
14.76
14.88
34.83
43.08
QI-*fl"_I

(tsf)
- — r i I Q I 1 i I -I--ll

0.51
0.68
0.65
0.65
0.33
0.34
0.15
0.16
0.67
0.90

Cifitfil I Q Q Q Q $1

I-*IIiIflI

I.-—-

(X)

2.50
2.93
2.45
2.69
1.71
1.94
0.98
1.10
1.93
2.08

II I I I I II.

(tsf)
I I I — Q Q i I — I II

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09

I I - I Q § _ P I I G I U F H H J C -ID

clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
sandy silt to clayey
clayey silt to silty
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
-I-It-I--I--I i E I I I -I-I-IQPQCHB

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella

clay
clay
silt
clay
silt
clay
silt
silt
silt
silt

1983

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
i_'fl'§'fl*I-

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

FIG. A-4-12

§ B H _ E Q Q _ Q B fl k Q“-

Q T § Q Q I Ufi
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WOUDWARD-CLYDE CONSULTANTS
CPT-13 _

Operator: J. Uldham
Page:
Cone Used: 243 ___

CPT Date: 414195
Location: Baldwin

_J_ob Number: 5E08560
§ § 1 I I I II 3“--*- I — I — II

DEPTH occavoa rs (avg) Rf (avg) slow
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

(feet)

O0"\lO\UI-¥*~UlI\J-I

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

19.20
46.05
28.76
18.95
28.47
22.42
30.02
37.40
26.12
34.80
31.25
29.72
30.75
33.43
32.77
28.00
34.30
44.83
35.15
30.43
33.61
37.50
28.20
36.13
41.72
31.10
47.50
52.32
47.60
33.20
38.80
21.67
22.73
23.67
20.95
25.03
25.85
22.15

(tsf)

0.51
1.13
1.02
0.89
1.24
1.19
1.37
1.48
1.05
1.59
1.44
1.49
1.34
1.43
1.40
1.32
1.44
1.51
1.38
1.14
1.24
1.49
1.19
1.23
1.80
1.21
1.91
2.06
1.83
1.55
1.64
0.98
0.82
0.91
0.83
0.90
0.86
0.73

- - - — ; I -.‘

(%)

2.63
2.46
3.55
4.71
4.36
5.29
4.55
3.97
4.02
4.56
4.60
5.00
4.36
4.27
4.27
4.72
4.19
3.37
3.91
3.74
3.69
3.97
4.23
3.41
4.32
3.89
4.03
3.93
3.84
4.67
4.23
4.52
3.59
3.86
3.97
3.58
3.31
3.31

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

SOIL BEHAVIOUR TYPE

I fl § _ I I I I I I I I I I I I I I I I — I I I I I I H II

clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr PHI SPT Su
(3)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

sf

1.1
2.7
1.6
1.1
1.6
1.2
1.7
2.1
1.5
2.0
1.8
1.7
1.7
1.9
1.8
1.5
1.9
2.5
2.0
1.7
1.9
2.1
1.5
2.0
2.3
1.7
2.7
2.9
2.6
1.8
2.1
1.1
1.2
1.2
1.1
1.3
1.3
1.1

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

— 1- --|.-,_--pr I ---— -H, - I .I ._ |_,.H,_,_|_-1 ,_|___,_l_,_

. -._
--‘I

- - ..s1_. ,

FIG. A-4-13
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CPT-13
ope~F5E J. 0-ldham ' '
Page:
Cone Used: _ i243 __

CPT Date: 414195
Location: Baldwin
Job Number: 5E085B0_

—§-'fl'—-'—I'$$$$$— _ — Q fl H — -F1 _ L Q Q _‘I C § 1 Q flil -in-—— C T Q Q —'K

' DEPTH QC (avg) FS (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55

Dr -

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

(tsf)

24.65
26.02
27.68
24.70
22.42
16.93
20.26
51.07
37J92
28.20
32.20
27.53
26.58
29.10
24.73
24.55
58.37
32.35
34.47
31.53
30.88
23.25
23.98

(tsf)

1.00
1.05
1.15
1.11
0.93
0.64
0.63
0.75
1.03
0.85
1.02
0.96
0.94
1.05
0.70
0.60
1.70
1.11
1.03
0.87
1.02
0.78
0.86

I I I G Q I III

(%)

4.07
4.02
4.15
4.50
4.16
3.79
3.12
1.48
2.72
3.00
3.17
3.48
3.52
3.62
2.82
2.46
2.91
3.42
2.98
2.76
3.30
3.35
3.59

(tsf)

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45

silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty sand to sandy silt
sandy silt to clayey silt
clayey
clayey
clayey
clayey
clayey
clayey
clayey

silt
silt
silt
silt
silt
silt
silt

silty
silty
silty
silty
silty
silty
silty

sandy silt to clayey
clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
clayey silt to silty
clayey silt to silty

clay
clay
clay
clay
clay
clay
clay
silt
clay
clay
silt
clay
clay
clay

$ $ F $ $ 3 _ § 3 Q K K C Q Q L _-‘H-H

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

<40
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

deg.

uuoro
uuoro
uuoro
unoro
uuoro
uuoto
uuoro
32-34
Uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
unoro
uuoro
uuoro
uuoro
uuoro

All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

N tsf

16 1.3
17 1.3
18 1.4
24 1.3
14 1.1
11 .8
10 1.0
16 UNDEFINED
15 2.0
14 1.4
15 1.7
13 1.4
13 1.3
14 1.5
12 1.2
12 1.2
22 3.2
15 1.7
17 1.8
12
15
11
11
1—§§§-‘Di Q I G C — CC

ii-I-I IIII --o~o~

FIG. A-4-13
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WUUDWARD-CLYDE CONSULTANTS

Operaton .L Uldhflfll
Page:
Cone Used:

CPT-14
CPT Date: 1-H4195
Location: Baldwin
Job Number: 5E08560

Q h - - - - - - ‘ q -.- _-—"Q"fl Q . p _ —-

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(tsf)(l'|'l61IEl‘S)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35

(feet)

~OCD'~lO~\.l1J'»\UlI\l-\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

(tsf)

11.07
30.45
21.80
17.18
24.95
24.40
24.85
29.87
25.37
27.53
23.58
29.80
36.43
23.93
46.78
54.43
35.57
32.57
29.57
32.17
34.87
60.37
63.65
62.71

(tsf)
—-_-.-.-. ' p ' Q § ‘.5.

0.26
0.75
0.79
0.59
0.98
0.91
0.92
1.07
0.87
1.05
0.82
1.11
0.97
0.76
1.07
1.52
0.89
1.10
0.75
0.69
0.96
1.75
2.11
1.53

Q _ Z — Q Z Q Q _ $1

(%)

2.37
2.46
3.64
3.43
3.94
3.71
3.70
3.59
3.41
3.81
3.47
3.74
2.67
3.17
2.28
2.80
2.51
3.37
2.53
2.13
2.76
2.90
3.31
2.44

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1

i - h i - i I I--i

03
09
15
22
28

.33
39
45
51
57
63
69
75
81
87
93
98
04

.10
16
23
29
35
39

-Q-I-I-IQ--—--4

clayey silt to silty clay
sandy silt to clayey silt

silty clay
silty clay
silty clay
silty clay
silty clay

to clay
to clay
to clay
to clay
to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
clayey silt to silty
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt

clayey
clayey
clayey
clayey
clayey
clayey

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

clay
clay
silt
clay
silt
silt
silt
clay
silt
silt
silt
silt
silt
silt

1983

Eq - Dr
(Z)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

Su

Q I G Q T Q _ _ § Q H H D Q Q Q Q3

PHI SPT SU
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

12
14
11
16
16

18
11 1.3

N tsf
*I'*fl*_- Q Q Z Z Q —I'—Q$$

5

1"1‘Q-IQ-I--iiii

IIIIIIII

In¥~~q:~ass~<>na~Jo~

16
14
12

14 1.7
14 2.0
11 1.3
18 2.7
21 3.1
14 2.0
16 1.8
11 1.6
12 1.8
13 1.9
23 3.4
24 3.6
24 3.6

FIG. A-4-14
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Q Q Q $ h Q HQ ii.-_-‘D—-

WUUDWARD-CLYDE CONSULTANTS
CPT-15

Page:
Cone Used: 243' _ _ _

Uperator: 0|dham —
111

CPT Date: 3131195
Location: Baldwin
Job Numbfi 5E08560

I-G-—-I-I--I--I t $ & t Q L fii-

DEPTH QC (avg) Fs (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE
(meters) (feet) (tsf) (tsf) (%) (tsf)
qt--_----Q

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75

~O@'\|O~U'l-I'~U|l'\J-5

10
11
12
13
14
15
16
17
18
19

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

Q C Q Q § G I'll-H

_ - - - — — --

41.22
44.60
51.91
85.55
31.70
24.42
30.33
23.83
29.25
35.07
39.23
29.32
38.77
37.22
67.98
77.35
56.75
48.88
53.88

0.85
1.56
1.41
3.01
1.21
0.92
1.22
1.16
1.12
1.51
1.64
1.13
1.56
1.51
2.71
3.46
2.37
2.04
1.62

2.07
3.50
2.71
3.52
3.83
3.77
4.02
4.88
3.83
4.31
4.18
3.86
4.02
4.06
3.99
4.48
4.17
4.16
3.00
-.-Q.‘--.

IUUI-Ii-IQ

D J i i G Q -J-J

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10

Ill-I-III-Ill--II-II-Ill--IIII-ill-1III---'IIlII' I I I I II

sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
— Q Q Q Z § Q Q fl Q d Q Z Q Q D I 1 — — F Q Q -3

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su:

PHI
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Q — — q @-

Nk= 17

SPT Su
N tsf

16 2.4
21 2.6
20 3.0
33 5.0
15 1.8
16 1.4
19 1.7
23 1.3
19 1.6
22 2.0
25 2.2
19 1.6
19 2.2
24 2.1
33 3.9
37 4.4
27 3.2
23 2.8
21 3.1

FIG. A-4-15
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-.p——— Q fi I Q *I'§

WUUDWARD-CLYDE CONSULTANTS
CPT-16

Uperator: J. Uldham
Page: I
Cone Used:

CPT Date: 3129195
Location: Baldwin
Jobjhunben 5E08560

Q * Q Z 1 Q *—*— . . _ - - Q - i - + - . - ' n - ‘ - - I I I I II-I

DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(tsf) (%) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

fi i & Q fi fi IIIII

(feet)

*OCD"‘~lO~LI'l-$‘~Lh|l\J—*

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

up-------I--ir

(tsf)

6.82
7.15

16.04
15.15
17.32
38.12
28.85
32.72
29.08
26.22
28.72
24.72
78.08

234.65
225.22
148.77
70.82
20.58
23.00
23.38
20.79
24.60
18.63
26.01
17.07
22.53
23.23
21.60
21.08
19.38
20.52
17.18
29.28
15.23
16.67
16.87
20.28
24.18

---i--I-I--I-+ ‘I-

§*_-*II§'—II

Q fi Q § §'§

0.21
0.36
0.60
0.62
0.62
1.53
1.23
1.27
1.22
0.92
0.68
0.70
1.17
0.74
0.56
0.68
0.74
0.66
0.77
0.88
0.93
0.98
0.80
0.99
0.79
0.85
0.85
0.68
0.61
0.67
0.75
0.66
0.86
0.51
0.63
0.70
0.79
0.98

3.15
5.03
3.76
4.08
3.60
4.02
4.26
3.88
4.21
3.50
2.38
2.81
1.50
0.32
0.25
0.46
1.04
3.20
3.36
3.76
4.46
4.00
4.29
3.81
4.66
3.77
3.64
3.15
2.89
3.46
3.66
3.82
2.94
3.35
3.78
4.15
3.88
4.06

I Z Q Q Q Q PT

-fl'I-I'll-‘$33

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

clay
clay

silty clay to clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
silty sand to sandy silt

sand
gravelly sand to sand

sand
sand to silty sand

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

silty clay to clay
clay

silty clay to clay
clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

1 I _ I _ I - - ' - 1 1 I ' - - . - _ — 1 _ - --

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

Eq - Dr
(X)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

60-70

>90

>90

80-90

60-70
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

Su:

1 J Q § QIQI

PHI
deg.

.-.-.-..'q.-———

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

40-42

46-48
44-46

44-46

40-42

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

Nk= 17

SPT Su
N tsf

7
7

10
15
11
18
18
16
19 1.6
13 1.5
11 1.6
12 1.4
25 UNDEFINED
45 UNDEFINED
36 UNDEFINED
28 UNDEFINED
17 UNDEFINED
10 1.1
11 1.2
15 1.3
20 1.1
16 1.3
18 1.0
17 1.4
16 .9
14
15
10
10
12
13
11 .
14
10
11
16
13
15

i-JN-J zDOO~I\J<DO3~O-but

1-,1|.1‘|-II-ll-ll-ll-III-'Iii‘

IIIIIIIIII

Kai:tnco~¢o~<ncaco--nwlv

FIG. A-4-16

fll



q-.-.-.-

Iluuullrulu ULI uL. UUIIUULI fill I \-I

CPT-16
Operator: J. 0|dham
Page:
Cone Used:

CPT Date: 3129195
Location: Baldwin
Job Number: 5E08560

' DEPTH 00 (ave) Fs (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE
(tsf) (%) (tsf)(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

-—_—_------§

(tsf)

20.70
23.87
40.33
27.51
26.73
17.68
19.67
19.77
16.30
12.60
15.80
18.07
18.33
14.38
31.10
56.48

0.88
0.87
1.25
1.26
1.00
0.88
0.80
0.52
0.28
0.28
0.51
0.67
0.68
0.49
1.23
2.27

— _ _ _ u-----i--it

Z Z — — — Q $§

-i--I-I-I4--—-

4.23
3.63
3.09
4.59
3.73
4.96
4.06
2.65
1.74
2.21
3.23
3.72
3.70
3.44
3.96
4.02

1.41
1.44
1.47
1.50
1.53
1.56
1.59
1.62
1.65
1.68
1.70
1.73
1.76
1.79
1.82
1.85
CTQ-3

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay

clay
clayey silt to silty clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

P Q 1 T ‘WT

Eq-Dr
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su:

PHI
deg.

___-*I—§ITD-3

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

SPT Su
H tsf

13 1.0
11 1.2
19 2.2
26 1.4
13 1.4
17 .8
13
9
8
6

10 .7
12 .8
12 .9
9 .6

20 1.6
27 3.1

-8_I

IIIIU1KlOO

FIG. A-4-16
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WUUDWARD-CLYDE CONSULTANTS
CPT47

Operator: J. Uldham l - _
Page: 112
Cone Used:

CPT Date:
Locafion:
Job Number:

I_

3130195
Baldwin

5E085§0
— b — Q — — - — - —- - - - - m - qq. Q‘-I-IIT ¥ K § Q I-Q

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV'

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

(meters) (feet)

CD"JO~\n¢~uaru-A

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

10.58
14.35
19.16
18.90
14.60
12.67
11.10
22.05
43.12
18.67
17.65
15.30
12.13
14.63
18.45
22.80
20.87
22.65
33.25
30.10
20.54
25.35
24.70
22.19
21.37
21.05
16.78
38.02
26.70
12.62
12.80
15.02
18.38
18.55
19.83
22.60
68.15
31.18

(tsf)

0.29
0.47
0.78
0.87
0.69
0.61
0.60
0.87
1.18
0.67
0.74
0.69
0.60
0.65
0.65
0.81
0.79
0.76
1.15
0.98
0.72
0.97
0.92
0.74
0.77
0.79
0.60
0.65
0.35
0.07
0.07
0.21
0.49
0.42
0.49
0.45
1.74
1.41

-H- - — — — — —-

(%)
K-11‘-

2.75
3.25
4.07
4.63
4.73
4.81
5.42
3.95
2.75
3.60
4.19
4.52
4.96
4.45
3.54
3.53
3.80
3.37
3.45
3.25
3.52
3.83
3.73
3.33
3.60
3.74
3.60
1.71
1.31
0.59
0.57
1.43
2.67
2.24
2.49
2.00
2.56
4.51

E § j Q $3

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

. — — — Q H H — — — Q & Q § I I H H - — —-

SOIL BEHAVIOUR TYPE

"---" Q Q Q Q Z Z Q QQI Q Q Q § CQI

silty clay to clay
silty clay to clay
silty clay to clay

clay
clay
clay
clay

silty clay to clay
sandy silt to clayey

silty clay to clay
clay
clay
clay
clay

silty clay to clay
clayey silt to silty

silty clay to clay
clayey silt to silty
clayey silt to silty
clayey silt to silty

silty clay to clay

*fiI'C-I-'-Z-III?-_

silt

clay

clay
clay
clay

silty clay to clay
silty clay to clay

clayey silt to silty
silty clay
silty clay
silty clay

sandy silt to
sandy silt to
sandy silt to
sandy silt to
sandy silt to

to clay
to clay
to clay
clayey
clayey
clayey
clayey
clayey

clayey silt to silty
clayey silt to silty
clayey silt to silty
sandy silt to
sandy silt to

silty clay to clay

clayey
clayey

clay

silt
silt
silt
silt
silt
clay
clay
clay
silt
silt

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Capanella 1983

Eq - Dr PHI SPT Su
(%) d

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
—-i----i-I--i-

Su:

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

Nk= 17

7
9

12
18
14
12
11
14
17
12
17
15
12
14
12
11
13
11
16
14
13
16
16
11
14
13
11
15
10

*O‘O*O‘OO~U'lU1

26
20

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1

eg. N tsf

_n-5-5_A_\i-L-l|\J-I—l-IIIIIIIIIIIIIIIIIIIII‘NIOJN—\NOO3O~00OOU1NO'~"'~lCDQ-IOD0*

1.1
1.4
1.3
1.2
1.1
1.1
.8

2.1
1.4
.6
.6
.7
.9
.9

1.0
1.2
3.8
1.7

(V 3.04) ****

FIG. A-4-17



— Q # I D — —-

CPT-17
Operator: J. Dldham
Page: 212
Cone Used: 243

CPT Date: 3130195
Location: Baldwin
Joh Number: 5E08560

I I — I I Q i i — — — - - - - — - Q Q --.-.5.

DEPTH Qc (avg) Fs (avg) Rf (avg
teeters)

11.85
12.15
12.45

§ § Q _ Q fi '_'_'

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

39
40
41

C Q 1 Q 1 Q Q *I--_-

(tsf)

42.95
53.22
52.60
-I-II'.*flI'I

(tsf) (%)

1.54 3.58
2.67 5.01
2.47 4.69

§ C § § fi'*flI'—"fl'—"—*—*—$§$$—-$11111

)

l Q Q Q 'fl-*-

Q _ I Q it

SIGV'
(tsf)

1.41
1.44
1.47

SOIL BEHAVIOUR TYPE

W I I F I I I I -J-IQ-II-F-I¥-Gfl---—

clayey silt to silty clay
silty clay to clay
silty clay to clay

Qflfitlfllt-*fiI*§_--*fiI_'_*I-§C¥—-T-—-_1—'$

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

33?‘ _ _ H Q fi Q TI"§"§$'$'3I*§'*—-I—'—'flI*_-_*—*_-——_-

Eq - Dr PHI SPT Su
(%) deg. N tsf

I i - - - - n - - n - - - - - - - - - - ' - q . - - . . - -.-.

UNDFND UNDFD 21 2.3
UNDFND UNDFD 34 2.9

2.9UNDFND UNDFD 34

Su: Nk= 17

FIG. A-4-17
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F'*H-_-_-*_-

WUUDWARD-[ILYDE CONSULTANTS
CPT-18

Uperator: .L 0Idhan1
Page:
Cone Used: 243 _ _ _

CPT Date: 3129195
Location: Baldwin
Job_Numher: 5E08560

_--||----lI-- - - - - -_-|-I-li-I|I—lIlIlI

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(feet) (tsf) (tsf) (X) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

'O@"*lO\U'1-F~U~|l\-I-l

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Dr - All

9.27
6.35
4.21
8.40

15.67
12.75
14.83
9.47
9.73

15.53
13.72
20.60
21.90
18.65
16.40
17.72
15.78
19.97
21.68
21.38
22.94
34.80
34.52
35.40
24.05
34.65
23.58
24.33
26.50
22.62
19.10
10.60
8.17

20.77
32.37
19.08
19.92
17.67

0.31
0.24
0.20
0.27
0.60
0.54
0.59
0.46
0.59
0.64
0.51
0.66
0.88
0.71
0.58
0.66
0.57
0.63
0.67
0.72
0.85
0.92
0.91
0.92
0.81
1.01
0.51
0.57
0.85
0.37
0.28
0.15
0.08
0.51
0.89
0.62
0.58
0.88

P T T Q I C — Q C Q -‘I

-"-'3?‘-§-PT-

D I I Q I--I--I--I-

3.34
3.78
4.77
3.24
3.85
4.23
3.96
4.88
6.07
4.13
3.72
3.20
4.02
3.83
3.56
3.74
3.61
3.15
3.08
3.37
3.70
2.65
2.63
2.59
3.38
2.91
2.16
2.35
3.20
1.61
1.48
1.40
0.92
2.47
2.76
3.24
2.91
4.99

'§-'II§

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.42
0.45
0.48
0.51
0.54
0.56
0.59
0.62
0.65
0.68
0.71
0.73
0.76
0.79
0.82
0.85
0.88
0.91
0.94
0.97
1.00
1.03
1.05
1.08
1.11
1.14
1.17
1.20
1.22
1.25
1.28

—IZI—-flIZ—I-_I-_-Q

clay
clay
clay
clay

silty clay to clay
clay

silty clay to clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr
(Z)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

PHI SPT SU
deg.

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
TTQII

Su: Nk= 17

— — — — — p _ _ — — — —q

H t

@-I‘-'~O~\O

10
12
9
9
9

15
9 .

10
14
12
10
11
10
10
10
10
15
13
13
14
12
17
9
9

13
9
7
5
4

10
12
9

10
17

FIG. A-4-18
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

_ _ -- _,. 2,2- _. -fl.H_



(avg) SIGV' SOIL BEHAVIOUR TYPE
(meters) (feet) (tsf) (tsf) (%) (tsf)

***

WUUUWI-\l1U'L:L I UE IJUIVOUL I HN I O

CPT-18 g
Upgratorz I J. mham - — I
Page: 212
Cone Used; 243

by.‘-..-.——————— - — — p -..p.'.-.—p-.-..-.-.-. § _ _ _ _ _ ‘ ‘ . . -_-_-_--

CPT Date: 3!29I95
Location: Baldwin

DEPTH Oc (avg) Fs (avg) Rf

I I I n I I I I § u - - - - - - - _ - - - - - - - . ‘ ' . . - - - ‘ - - - - - - - - h - - - n - - - - - - - - . . . . - _ q - --

11.85 39 24.92 1.30
12.15 40 49.58 2.16

*—-*fl-_—Qk—*$@-‘Q11 G Q Q H C — —$I$Ii'$$$$$

Dr - All sands

* Note: For interpretation purposes the PLOT

_Job Nunlher: 5E08560

Eq - Dr PHI SPT Su
(X) deg. N tsf

UNDFND UNDFD 24
UNDFND UNDFD 32
1-Q-T?‘ _-C-*_-III ‘Q11-‘_--_-'— 111$

5.22 1.31 clay
4.35 1.34 silty clay to clay

‘I-*_fi'*flIflI'flI‘C'*§§I Q Q Q Q — —'$*—*flI‘flI'I Q Q Q Q Q Q Q Q Q Q Q Q Q _-*-*—-*_-‘—-_-*_-*1‘-*_-*—*—'QI'T'¥' $ $ 1 I _-*-*§'*§"flI

(Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

TED CPT PROFILE should be used Hith the TABULATED OUTPUT from CPTINTR1 (V 3.04) **

FIG. A-4-18
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CPT-19
Uperator: .L 0ldhan1
Page:
Conellsedz

CPT Date: 3130195
Location: Baldwin
Jobflunmen 5E08560

T I T I Q B E H — —- q$$—-“.._.§§p'—.$1-$'—'_-*_I*_I*_I'flI'flI§*I-‘III-_-

oamn Qc (avg) Fs (avg) Rf (avg) SIGV' sort aauavxoua TYPE
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr

(feet)

*O@‘\lO*U'l-l'\Lr~ll\.‘I—l

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

6.97
7.88
8.44
7.80

11.30
15.28
24.22
22.50
22.72
15.72
15.02
18.67
20.52
18.97
19.37
17.38
20.95
20.40
25.08
30.43
25.74
27.43
15.58
14.99
17.38
15.38
11.37
14.43
22.05
26.38
23.65
19.73
14.62
17.18
15.32
21.60
27.83
27.73

(tsf)

0.24
0.38
0.37
0.33
0.51
0.54
0.62
0.73
0.76
0.59
0.52
0.61
0.67
0.71
0.63
0.53
0.67
0.75
0.81
1.01
0.93
0.83
0.34
0.38
0.41
0.39
0.33
0.48
0.71
0.91
0.82
0.55
0.27
0.45
0.26
0.41
0.61
0.72

---I-J. Q - ‘ Q 4.‘.

(X)
-FII-.1

3.41
4.81
4.40
4.28
4.47
3.52
2.57
3.25
3.33
3.79
3.47
3.26
3.25
3.72
3.26
3.06
3.18
3.70
3.22
3.31
3.59
3.01
2.18
2.54
2.35
2.53
2.87
3.32
3.24
3.47
3.45
2.79
1.85
2.61
1.72
1.92
2.19
2.59
I-I--Q

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

Q F I Q Q § § § I $ _-

clay
clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey

silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to

silty
silty
silty
silty
silty
silty
silty
silty

clay
clay
clay
clay
clay
clay
clay
clay

silty clay to clay
silty clay to clay

clayey
clayey
clayey
clayey
clayey
clayey
clayey

silt to
silt to
silt to
silt to
silt to
silt to
silt to

silty
silty
silty
silty
silty
silty
silty

sandy silt to clayey
sandy silt to clayey
sandy silt to clayey

- All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella

clay
clay
clay
clay
clay
clay
clay
silt
silt
silt

I-Q & I Z Z Z Z $-

Eq - Dr PHI SPT Su
(X)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

1983 Su: Nk= 17

-n -“"~|@O3'\|

10
12
11
11
10
10
9

10
12
9
8

10
13
12
15
12
13

_n —>-O-J'~.|O0-~J'-l

13

-I-B_l--Oo—4on~:~o-

— — q — np.-q

-------h--—-

sf

-l_l_h-I-.n_n_s@-5-L-A-\_\-5_n...n-A

@"\|@l\J-¥'*-""'~|U'l@“(J'*~l@U'|-F\‘\I-C‘-l—l\()QQ-lQ@@U'lI\J~|-\@@~F*-F‘-3*-F‘

.7
1.1
1.5
1.4

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-19



CPT-19
Uperator: J. Uldham
Page: 212
Cone Used: 243

CPT Date: 3130195
Location: Baldwin
Job Number: 5E08560

‘ - - _ _ 5*---__‘—'-'--'.’"""""'*""'-"-----'-"."i'—IIII-¥-I--I--I-i-I--i-----—————.q-—-qq-.--‘..-.-.....‘.-.-.-.-.-.-_-_.'-.n.——-———--—h———

DEPTH QC (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters) (feet) (tsf) (tsf) (Z) (tsf)
""--—--___‘.-'--'."--_-_--—---""|'Il"-1l'— - - - - - I I I I I i I I fi - - -—-II-I I i i i 5 i l i i I i a Q i i I I I I I I n I I Q I I I - - - - - - - H -I-I

11.85 39 35.52 1.46 4.10 1.41 silty clay to clay
12.15 40 66.70 2.52 3.78 1.44 clayey silt to silty clay

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

I--I‘-|-I--I-1-11-‘,-1.p— 1--. -r|-r -|--—-1---| _- ,.-. .,_, _ _,,.,, ,_.,__-...|-.—-I----

in .\."'

w w — — — — — — ; ; ' § - ‘ -._

Eq - Dr PHI SPT Su
(%) de9.

UNDFND UNDFD
UNDFND UNDFD

Su: Nk= 17

N tsf

23 1.9
32 3.7

1 Q H T T Q Q i Q Q Z 1 Q Q --

FIG. A-4-19



g$“EWWHCfifimgXmzEmOHucmEmLUCHCgflmo

_l_

I

______

ITIII_I_|___IIIl

______

1__1_m%@_@@|.___

_

IL

_I_

I.___

_

1II1__

___i

___|_

I

Imm$$_@_
MW‘M

II1I

_

1I____I_|IP

ZI__\I_c____@fiOQm‘onQmfl;Om
ZNVUO\&fl_HmQV3Q“XVO\mm

1_i____|L_T_II_lI_I1I1IIII

_

I____-_

_

I__I1IIIIfiIII1FIIm%@_@@fimhm_@@F1III1l1I‘_-_nI11I1I_lIFI1I1I+1flIT1Iflm$@_@fiImm@@_@fi‘_-_1IF1F1III___|III_IIIIIII1_11III111JI

__|IIIII1IIIIIIIIIII__JI_Tl_1I1

__

mS_@@@m©_@@@@@_@@@@_@@@@_@@

I11_I__1IIIII

mh@_@@mHm_@@

1___|___.I

I1III_lW

16____Gm

HN‘F%\cOFVmu

16

_m‘:\g:U6

@H%4IllliH@@I3%@@$lMEQQ@HP€IZ@H%@HIQZ@HP@HEmJ4@@JM@Z4P@H@MI&H%

gmgmH_gE__Z_u____’E"_§___m____H__Es___£"_____E_______"g§_gg_h"23EuE~_____D___"§_m§_D

DN___n_H_

2__’_E____g_8m__H_>__“:_~_<_sfi_g>>

m@$@_@Hrm@m@_@H

_E1IT_
___IMUFf________|-

IIG

myE_____m__n__

nufigJllHm1I1“U“Uq+l

nu"1‘WInAMF



-In-In--II PH-*—*—'—

WOUDWARD-CLYDE CONSULTANTS
DPT-20

Uperator: J. Uldharn
Page:
Cone Used:

CPT Date: 3130195
Location: Baldwin
Job Number: 5E08560

I - - - - - 4 ‘ ' .-- Q Q Q C P T T§"'T*—'T"FTTT_-_--‘flllfllfllt--—--—-

DEPTH QC (avg) F8 (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

(tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35

i t d h t ' —-

Dr - All

(feet)

*O@“JO~U1-ll\U|l'0—I

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

_ _ - _ _ — _ -..q.

(tsf)

8.68
14.27
22.29
23.03
21.10
21.30
16.73
38.47
44.78
15.35
20.52
16.18
14.88
14.83
18.28
54.15
15.15
6.22

10.88
16.12
17.64
14.45
10.83
12.87

(tsf)

0.25
0.40
0.73
0.79
0.92
0.94
0.79
0.79
1.26
0.81
1.03
0.72
0.72
0.54
0.47
0.52
0.18
0.05
0.20
0.47
0.55
0.53
0.43
0.61

(%)

2.82
2.81
3.2a
3.44
4.38
4.41
4.74
2.06
2.80
5.26
5.00
4.4?
4.84
3.66
2.55
0.96
1.20
0.79
1,80
2.90
3.09
3.70
3.94
4.70

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

03
09
15
22
28
33
39
42
45
48
51
54
56
59
62
65
68
71
73
76
79
82
85
88

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

clay
clay
clay

sandy silt to clayey silt
sandy silt to clayey silt

clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay
silty sand to sandy silt
sandy silt to clayey silt
sensitive fine grained

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay
clay

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

P-Q-‘I-QIQIQ W I K G I _ __

Eq - Dr PHI SPT Su
(%)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
50-60

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

Su

deg. N

UNDFD 6
UNDFD 7
UNDFD 11
UNDFD 11
UNDFD 20
UNDFD 20
UNDFD 16
UNDFD 15
UNDFD 17
UNDFD 15
UNDFD 20
UNDFD 16
UNDFD 14
UNDFD 9
UNDFD 9
40-42 17
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD 10
UNDFD 12

\OCDO3U'lUlO\

. Nk= 17

_ Q Q § § b it

Q-— — — — — —-

sf

-n—I—l-III...I|\ITUU1Ul@Ul

.9
2.2
2.6
.8

I-D

WW1)-I

1.0
UNDEFINED

.8

.3
I5

tr~:.n:-|:0iJe

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

1-

FIG. A-4-20
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‘E-333

WUUDWARD-CLYDE CONSULTANTS
CPT-21

Operator: .L Dldhani
Page:
Coneflsedz 243 _ L _J _ _ _ _

CPT Date: 3130195
Location: Baldwin
Job Number: 5E08560

-r- - - - - - - ¢ _-

DEPTH QC (BVQJ F8 (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE

(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

Q n - i q p q -1-

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED

-I-II--1---" _._ .,.
J.
‘;.|_1v

(feet)

‘OOll'\IO\UI-ll‘-U~|l'\J-\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

(tsf)

6.72
10.83
14.66
13.63
16.78
12.48
90.07
56.38
30.02
31.53
17.72
14.55
11.88
7.63
8.77
9.68

14.50
10.22
10.07
14.02
20.79
24.25
32.77
32.07
41.78
‘i"l"fiII

(tsf)

0.28
0.43
0.61
0.62
0.65
0.55
0.62
0.89
0.91
0.97
0.59
0.37
0.38
0.29
0.35
0.49
0.45
0.23
0.14
0.26
0.50
0.76
1.09
1.45
1.82

(%)

4.13
3.93
4.18
4.53
3.84
4.41
0.69
1.57
3.04
3.07
3.30
2.56
3.17
3.80
3.96
5.06
3.12
2.20
1.43
1.83
2.42
3.13
3.32
4.52
4.36

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.42
0.45
0.48
0.51
0.54
0.56
0.59
0.62
0.65
0.68
0.71
0.73
0.76
0.79
0.82
0.85
0.88
0.91

--—.--—. — — — _ — — — — — — -any--‘*4

clay
clay
clay
clay

silty clay to clay
clay

sand to silty sand
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay

*_'I§'—fl'

sq - Dr PHI set

J-q-I--I--I

clayey silt
clayey silt
clayey silt
clayey silt
clayey silt

silty clay
silty clay
silty clay
silty clay
silty clay

silty clay to clay
silty clay to clay

I D D I — H H D I G I & I Q Q G I I I G I I _ Q-

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80
60-70
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
I i Q n up

Su

OUTPUT

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
44-46
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

N

6
10
14
13
11
12
22
18
14
15

'\|U'lU'l*O*OCD‘-l@"\l@

10
12
16
20
27

Su
tsf

5o5~|Z:=E:~i.-1
.7

UNDEFINED
UNDEFINED

1.7
1.8
1.0
.8

‘NtnD154Lnis5-Em
1.1
1.3
1.8
1.8
2.3

from CPTINTR1 (v 3.04) ****

FIG. A-4-21
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-IF-"T"- 3-I-H-I-Q

WOUDWARD-CLYDE CONSULTANTS
CPT-22

Uperator: J. Oldham
Page:
Cone Used: 243 _ _

CPT Date: 3131195
Location: Baldwin
Job Number: 5E08560

— w — — — _ - * - -- — — — — Q - -.5. I I I I I — — — — — — F I I I i i I B d t — — ---

DEPTH QC (3V9) F5 (3V9) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45

. 5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95

-II_I‘fi"fiI‘C C31

(feet)

"O@"*~|O\UI-l*Ull\I—I

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

-I-fl--I--I--I--i-

(tsf)

9.10
15.17
15.43
24.57
21.73
16.27
17.92
71.20
31.97
18.17
17.28
16.95
26.43
32.40
20.38
18.98
16.88
18.38
14.37
13.97
13.26
11.20
10.03
16.29
30.65
60.65
U-III-U

(tsf)

0.40
0.66
0.65
0.71
0.86
0.62
0.50
0.51
0.80

0.66
0.54
0.57
0.46
0.58
0.46
0.46
0.35
0.49

0.37
0.25
0.24
0.18
0.16
0.29
1.20
0.78

(%)

4.43
4.33
4.19
2.90
3.96
3.83
2.79
0.72
2.50
3.66
3.14
3.37
1.72
1.79
2.24
2.40
2.09
2.66
2.55
1.79
1.84
1.60
1.55
1.77
3.91
1.29
-I-I4-I

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.42
0.45
0.48
0.51
0.54
0.56
0.59
0.62
0.65
0.68
0.71
0.73
0.76
0.79
0.82
0.85
0.88
0.91
0.94

clay
clay
clay

clayey silt to silty clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
sand to silty sand

sandy silt to clayey silt
silty clay to clay

clayey silt to silty clay
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty sand to sandy silt
F # D I I I I I-I-i-i-i--hi-h--——--h---

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

C I Q I tj $$_-Q‘.-

Eq - Dr PHI SPT Su
(3)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
60-70
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
50-60

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40

Nk= 17

9
15
15
12
14
10
9

17
12
12
8

11
10
12
10

OJU'lU'lO\'\l‘*J*O@*O

20
19

sf

—l-—‘I

\O|'U-F‘°@@U'I

1.0
UNDEFINED

1.8
1.0
.9

-I_l--.1.1.:_n

..QI.....'..U1U1"*1“*1"QQ‘O@-5@U1‘O

.8
1.7

UNDEFINED
IIIUI“'§fi

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

P "‘ I“ I'_II")I"'UII'II'fl.fl}.D.}.l;-I’,ll-I‘:-I‘.l" '
- . , .

FIG. A-4-22
:-
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I I I — I I ‘I-_

WUUDWARD-CLYDE CONSULTANTS
CPT-23

Operaton .L Oldhani _
Page:
Cone Used:

CPT Date: 3!31l95
Location: Baldwin
Job Number: 5E08560

'fl*Il*II'II * § I I I III *fiI'—'—'_

DEPTH oo (avg) Fs (avg) Rf (avg) s1cv' SOIL BEHAVIOUR TYPE
(tsf) (%) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

(feet)

~OQ:-\|O~UI-F"~Ull\J—'

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

(tsf)

5.55
8.07

15.29
20.70
16.08
29.07
29.58
10.93
14.08
33.20
14.17
11.50
15.62
15.63
13.92
13.77
13.55
20.27
10.68
9.33

14.03
21.33
29.63
22.91
16.18

0.17
0.33
0.55
0.79
0.64
0.51
0.29
0.47
0.43
0.63
0.41
0.56
0.54
0.39
0.21
0.22
0.40
0.49
0.16
0.09
0.28
0.47
0.78
0.74
0.38

QT — _ T Q Q — —-it

3.14
4.05
3.61
3.84
3.96
1.76
0.97
4.25
3.06
1.89
2.91
4.84
3.45
2.49
1.50
1.61
2.92
2.42
1.49
0.97
1.98
2.20
2.64
3.21
2.32

- i - 1 i F I-

_ I I I H I I-1-

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.42
0.45
0.48
0.51
0.54
0.56
0.59
0.62
0.65
0.68
0.71
0.73
0.76
0.79
0.82
0.85
0.88
0.91
II-I

_ _ _ . . - . _ '..|-.II--I-Q-II--I--I--IIIlII"'

clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

sandy silt to clayey silt
silty sand to sandy silt

clay
silty clay to clay

sandy silt to clayey silt
clayey silt to silty clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED output from CPTINTR1 (v 3.04) ****

IIId-§

Eq - D
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su:

PHI
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

SPT Su
N tsf

5
8

10
13
10

6 Rain¥~i»
.9

11 1.6
9 UNDEFINED

10
9

.6

.7
13 1.9

7
11
10

7
7
7
9

10
5
4
7

10
11
11
8

— _ q . I I I I I I I I--Q

6

III

FIG. A-4-23

.7

.6
I8

.8

.7
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LABORATORY TESTING



APPENDIX B
LABORATORY TESTING

Laboratory tests were performed to characterize the index and engineering properties of the
subsurface soils. Index tests consisted of visual classification, water content, dry unit
weight, and liquid a11d plastic limits. Engineering property tests consisted of a direct shear
test, unconfined compression tests, unconsolidated-undrained (UU) triaxial compression tests,
and consolidated-undrained (CIU) triaxial compression tests. The direct shear test was
extended to determine the residual strength.

Results of the laboratory tests are summarized and given in Tables B-1 through B-3 in this
appendix, and appear on the detailed boring logs. Plots of the grain size distributions are
shown in Figures B-1 through B-6. Compaction curves are included as Figures B-7 through
B-10. Consolidated drained triaxial test results for drained peak strength are given in
Figures B-ll through B-14. Direct shear test results are shown in Figures B-15 and B-16.

tlc\ilpowcr\5E08560.APB B - l .Tlm6 9, 1995



TABLE BP1
SUMMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station 5E08560

BORING DEPTH USC Water Dry LL PL UhCOnf. Strn. (%)
NO. (ft) Group Content Density (%) (%) Strength (%) pass

Symbol (%) (pcf) Qu(ksf) 200

B-01 5. CL 17 7.8 11.7
B-O1 10. CH 27 61 21
B-O1 15. CL 15 7.2 11.2
B-O1 20. CL 19
B-O1 35. CL 19
B-O1 40. CL 25
B-O1 45. CL 23 44 17
B-O1 50. CL 14
B-O1 55. CL 26
B-O1 60. CL 30
B-01 65. CL 25
B-O1 70. CL 19
B-O1 75. CL 23
B-O2 5. CL 20 37 17
B-O2 10. CL 21 44 18
B-O2 15. CL 22 44 19
B-O2 20. CH 26 55 21

O\O\U'lN5UJ

CDO‘l|P-l\JCJkO|1-*~'~.01.0K0

OOQOOOOOOOOOOU1U1LflLfllflLflU1U1WLHOOOCJCJCJOOCJOOOOOOCJCJ

--.

B—O2 24 SP 28
B-O2 29. CL 23
B-O2 34. CL 23
B-O2 CL 32 49 19
B-O2 44. CL 18 38 18
B-O2 CH 23 51 20
B-O2 54. CL 21 34 18
B-02 . CL 18 35 15
B-O2 CL 25 34 19
B-O2 . CL 22
B-O3 . 24
B-O3 . 20
B-O3 . 18
B-O3 . 17
B-O3 . CL 18 43 18
B-O3 10. 18
B-O3 12. CL 18 37 18
B-O3 14. CL 20 44 18
B-O3 16. CL 17 46 21
B-O3 18. CL 23 47 21
B-O3 20. SM 18
B-O3 25. 18
B-O3 30. CL 22

WOODWARD-CLYDE CONSULTANTS June 1995
page 1 of 5



TABLE B-1
SUMMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station 5E08560

BORING DEPTH USC Water Dry LL PL Unconf. Strn. (%)
NO. (ft) Group Content Density (%) (%) Strength (%) pass

Symbol (%) (pcf) Qu(ks£) 200

B-O3 35 CH 25
B-03 40 CL 20 44 18
B-O3 45. CH
B-03 55. ML
B-O3 60. CH
B-03 65. CH
B-03 75. CH
B-04 5. CL 20
B-04 10. CL 17 43 18
B-O4 25. ML 27 50 20
B-04 30. CL 20 42 20
B-04 35. CL 16 111 42 20 2.7 15.0
B-O4 45 CL 23
B-O4 55 CH 24
B-04 60 19
B-04 65 12
B-04 70. CH 19

OOOOOCJOOOOOOOOOO

B-O4 75. CH 27
B-05 10. 21
B-O5 20. 17
B-O5 30. 22
B-O5 35. CH
B-O5 50. CH 20
B-O5 60. CH
B-O5 65. CH
B-O5 70 CH 23
B-O5 75 CH
B-O6 5 CL
B-O6 10 CL 17 116 5.8 15.1
B-O6 15 CL 18 47 18
B-06 20 17
B-O6 25. 25
B-O6 30. CL
B-O6 35. CL 21 109 1.4 15.0
B-O6 40. CL 23
B-O6 50. CH 20 111 3.6 11.1
B-O6 55. CH
B-O6 60. CH
B-O6 65 CH 22
B-O6 70. 16OOOOOOOOOOQQOOOQOOOOOOOO

WOODWARD—CLYDE CONSULTANTS June 1995
page 2 of 5



BORING DEPTH
NO. (

B-06
B-07
B-07
B-07
B-07
B-07
B-07
B-07
B-O7
B-07
B-07
B-07
B-07
B-07
B-O7
B-07
B-08
B-08
B-08
B-08
B-O8
B-08
B-08
B-08
B-O8
B-O8
B-08
B-O8
B-08
B-08
B-08
B-09
B-09
B-09
B-09
B-09
B-09
B-09
B-09
B-09

IIII|..-...--I

1-‘-1CJU'lU1

15

U1rP~|-§i.»\JLrJl\Jl\J C)U'lC)U'iC>U'lCJ

55

1—'l—'GJ-Il-JU‘i U'lCJ,U1CJU1C>U1

20
25
30
35
40
45
50
55
60
70
75
80

5
10
15
25
30
35
40
50
55

ft )

OOOOOOOOOOOOOOOO

II-

COO

0
0
0
0
0
0
0
0
0
0
0
O
0
0
0
0
0
0
0
0
0

TABLE B-1
SUMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station 5E08560

USC Water Dry LL PL Unconf. Strn (%)
Group Content Density (%) (%) Strength (%) pass

Quiksf) 200Symbol (%) (pcf)

CH
CL

18

CL

CL 21 116

CL 15

CL 17 117

25

CL 22 108

CL

CL 18
CL

CH 22

CL
CH
CH 18

CL 17

CL 18
CL 16

CL 25

CL 15

16 111

CL 19
20 106

SP 31

20

CL 19

CL 23
CL 21

20
CL 21

22 104

CH 22
18 79

CL 24
CL 20

20 110

CL 23
CL 17
CL 23
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TABLE BP1
SUMMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station 5E08560

BORING DEPTH USC Water Dry LL PL Unconf. Strn. (%)
NO. (ft) Group Content Density (%) (%) Strength (%) pass

Symbol (%) (pcf) Qu(ksf) 200

B-09 60.0 CL 14
B-09 70.0 25
B-09 75.0 CL 16
B-09 80.0 CL 11
B-10 5.0 CL 23
B-10 10.0 CL 15 114
B-10 15.0 CL 15 42 18
B-10 20.0 CL 11
B-10 25.0 CL 24 43 18
B-10 30.0 CL 19 107 5.8 11.6
B-10 35.0 CL 22
B-10 40.0 ML 26 32 24
B-10 45.0 CL 24 32 18
B-10 50.0 CL 25 97 40 18 1.9 11.3
B-10 55.0 CH 19 107 57 15 6.3 15.5
B-10 60.0 CL 27
B-10 65.0 SM 14
B-10 ' 70.6 CH 24 52 28
B-11A CL 20 39 21
B—11A 21
B—11A CL 25 47 21
B-11A CH 23 52 23
B-11A 12. 24
B-11A 20
B—11A 20
B—11A 18; CL 20 45 19
B—1lA 20.0 21 47 18
B—11A 25.0 CL 20 49 21
B—11A 30.0 CL 21 29 17
B-11A 35.0 13
B-11A 40.0 26
B-12 4.0 23
B-12 CH 31 61 22
B-12 18
B-12 CL 20 46 23
B-12 CL 22 47 24
B-13 21
B-13 23
B-14 27
B-14 24

I-‘I-'I-4 U\|~|'=~<DCOG\|J'>

QOOCJCJOOO

U-ll\J|—'

O'\|-P~G\|l>CDU1|-P~(D OOOOOOOO

WOODWARD-CLYDE CONSULTANTS June 1995
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TABLE B-1
SUMMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station SE08560

BORING DEPTH USC Water

Symbol (%)
1_-—_II--1—-u-----_--1-_---r--1-v-p------u--rr-Ir-I-u-—---|--r-I-u_-1_1__

B-15 5. CH 16
B-15 10. CL 17
B-15 20 CL 16
B-15 25 20
B-15 30 19
B-15 35. CL 24
B-15 45. CL 24
B-15 50. 24
B-15 55. 22
B-15 60. CH 26
B-15 65. CH 37
B-15 70 CH 23
B-15 75. CH
B-15 80. CH
P—02A 38. CH 28
P-04 23. CL 16
P-04 24. CHOOCJCDOOOOOOOOOOOOO

WOODWARD-CLYDE CONSULTANTS June 1995

Dry LL PL Unconf. Strn. (%)
NO. (ft) Group Content Density (%) (%) Strength (%) pass

(pcf) Qu(ksf) 200

101

59 26
29 16
73 37

0.0 0.0
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BORING SAMPLE. DEPTH (FT) SYMBOL DESCRIPTION W (%) LL PL
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B-2 _s-14 20.2 I CH, brown plastic silty CLAY, trace f. sand; mica noted. -I

SAND
COBBLES COARSE COARSE 1 MEDIUM FINE SILT OR CLAY

4" 3|: 1/211 3/4|!
U.S. rd Sieve Size

3/8" 4 20 40 60 100 200
U! I-FQ! -NC)!!!

100 -I--- --r 1' 1- 1--, l _ ._.-1.——, — __ ._. . I 1

_,..;_so
A.7lii

I-|-1-I-IHT so». -
—¢.]L

I
EG

I -P70 "W ..-

BY eof I700 -'11‘:
I

.1_

NG -..-
. I

_"
II

__1_ 1-50
_-i—1SS ._.

.|.-.i._.
I__ 7‘ __ _

40 §PA |I

1:1"-
.1.

i‘TT I ' ‘I I
1. _ -I

CEZ
30

—._-

1 1 I
-II

. . . I_,_

ER 20
I . . -|

P
.|_

1-_':I' -I-I-IL10-..; :__ _

-r--—-

4.1
" 1 amt“ I I r *"1"S N1"c. ;

p_\ 1--0—r |_ | , F . . _ . I_I . I

100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

BORING SAMPLE 0155-1-1 (I=T)
-3 14 5
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El CL, brown plastic silty CLAY, trace f. sand; mica noted.
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BORING SAMPLE DEPTH (FT) SYMBOL DESCRIPTION w (%) LL PL
P-2A 4-A 38.2 El CL, brown medium plastic silty CLAY, some f. sand, trace -- 31
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PARTICLE-SIZE DISTRIBUTION _
GRAVEL SAND
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BORING SAMPLE DEPTH (FT) SYMBOL DESCRIPTION
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Boring No.:
Sample No.:
Spec. No.:
Depth (ft):

B-101
S-12
NONE
54.25

DIRECT SHEAR TEST

Spec. Hgt.: 1.012 in. Proj. No.: 5E08560
Spec. Dia.: 2.500 in. Test No.: DS-O62
Load Rate: 4.8E-2 in/min

Output Units: psi
Eff. Vert. Conf. Stress: 34.7 psi
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Boring No.:
Sample No.:
Spec. No.:
Depth (ft):

B-101
S-12
NONE
54.25

DIRECT SHEAR TEST

Spec. Hgt.: 1.012 in. Proj. No.: 5E08560
Spec. Dia.: 2.500 in. Test No.: DS-O62
Load Rate: 4.8E-2 in/min

Output Units: psi
Eff. Vert. Conf. Stress: 34.7 psi
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APPENDIX C

INSTRUMENTATION

C-1 INCLINOMETERS

C-2 PEIZOMETER LOGS

C-3 ILLINOIS POVVER CRACK GAGES



APPENDIX C
INSTRUMENTATION

APPENDIX C-1 - INCLINOMETERS

Six inclinometers were installed in borings within the landslide area. The purpose of the
inclinometers was to determine the elevations of the slide planes and the rate of movement.
Inclinometers were installed at depths ranging from 40 to 80 ft. Measurements within the
inclinometers were made biweekly and summaries of the readings are shown in Figures C-1-l
through C-l-6. The amount of movement of the slides has been so great that all of the
inclinometers eventually could not be read beyond the depth of the failure plane. Although new
readings are not possible, the inclinometers clearly indicate the depth of the failure planes.

After the removal of soil for the interim repair, two additional inclinometers were installed to
monitor possible movement along the failure plane. The readings taken in the month after
installation indicate no significant movement and are shown in Figures C-l-7 and C-1-8.

TLC\ILPOWER\5E08560_APC C— 1 September 6, 1995
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APPENDIX C-2 - PIEZOMETER LOGS

A total of 10 piezometers were installed at the site to determine groundwater levels within the area.
One stand-pipe piezometer was installed to a depth of27-ft in P-1. Six vibrating wire piezometers

were installed within the landslide, and three were installed east of the landslide. Detailed
piezometer installation logs are included as Figures C-2-1 through C-2-10. A surnmaiy of the data
collected from the piezometers is shown in Table 2. Results are plotted in Figure 10.

TLC\]LPOWER\5E08560.APC C-2 September 6, 1995



MONITORING WELL INSTALLATION REPORT FIG. c-2-1

Well No _ PZ-01

project Illinois Powerfflaldwin Power Statlqn Location Bfl1dWi1LIL _

Pl‘O_|CCI No 51303560 Installed By Layne-Western Date 3/ZW95 Time
Method of Installation _

LOG OF BORING AND VVELL

WELL

BO G Type of Well RIBYOWCIBI _

Ground Elev 98 0 Top of Riser Elev. 93-0

4 F T _
Riser Pipe I.D., in. 2 ___

ED QDep El

Sgm
Description

Th
nF1‘

bo

U T Medium stiff damp to moist _ I
reddish-brown, low plastic, Silty

I CLAY (CL)(FILL)
- —_ Becomes damp

_ _ Becomes moist

Grades trace gravel
‘Q Becomes damp, brown

Becomes gray with fly ash
L =@_
L2 =l8_
L =3_L
L4 =_L_
L5 =l_L..
L =L_

_ _ Becomes brown and gray
21 DUI Loose, moist, black, bottom ash (SP)

_ __ Very loose, wet black bottom ash

i _i I

— -r

'l'|'r

-.-.-up-i.-i.-up-up-u

1 -if

I-\-'I-\-'I-\-'I-\.1|-|'l-\.'l-\.'l-|'l-

_ h_

Remarks

Type of Pipe SCl'l6(lLll6 40

PVC

Backfill Type Around Riser
_GroJiJ

Top of Seal Elevation £91;
Type of Seal Material
._ Enviroplug

Top of Filter Elevation M.
Type of Filter Material

Sand and ash sluff __
Size of Opening, in._ 

Diameter of Well Tip, iné
_ .0

Bottom of Screen Elevation
72.0

Bottom of Riser Elevation
_ 72.0

Bttm of Boring Elev. _'LLOi
Diameter of Boring, in. i____

Inspected By K- B°1'1'.Y
WOODWARD-CLYDE CONSULTANTS



MONITORING WELL INSTALLATION REPORT FIG. c-2-2

Well No. . PZ-92

Dtojoot Illinois Powerffialdwin Rower S_ja_tin_n _ Looation Baldwin,_IL

Project No 51303560 . Installed By LaY.1le-Wfislefll ._. .__ Date 4/ 13/95 -Time
Mothod of Installation Drive point vibratingwire piezometer. Piezometer is pu5l1t:£l_’iQr 1“llZl.%il 5 feet of installation.

LOG OF BORING AND WELL

BORING
WELL

Type Of Wlffi Pl€ZO.

epth nFf
Descripfion

g_n

Sgmbo

Ground Elev. M. Top of Riser Elev. 74-5

i I 5:“‘:1 .__

; __"._ ____

11.00 _ Soft, damp, reddish brown, Silty
' 2 00 S" '~?*'§‘l+f‘*~'!*". £!?!<>=-1-ti.t1i.sts?-iii? tr-an .- . .
. ' Ii Medium stiff, dainp, reddish-gray

-- with black specks, Silty CLAY (CL)
' if Becoming reddish-brown
. _- Damp

10.00-. Becoming reddish-brown with gray,
" - high plastic CLAY (CH)

|,.

_l4.{]{.L Reddish-brown-gray, low plastic
— CLAY (CL); with trace sand

_ _. Becoming gray with reddish-brown;
- -- trace sand
' if Gray with reddish brown

. - -r

__-.

- —r

_ 1.;

i i
|

I -

—'I'
I
|

M.

.-_._

¢.

_r

1

-—|

pi

1

.,..

-'1 T

\\\\\\\‘P.
: Type of Pipe Wife

j ‘+1 1 2 _
E Backfill Type Around Riser

Riser Pipe I.D., in. IL

_£len1enL.gro1iJ

L5 l Top of Seal Elevation 56-5
=i ; Type of Seal Material
=18.0 . Bentonitepellets
km W’\\\\\\\\\ Qtfi

& F‘

i\‘\§.\\\\

L3 / A
L4=5.0 L7 - P
L5 =25.0 =
1.6- 1_0.0

I A
L7 zlor 55% iii?" Top of Filter Elevation 54-5

IIIIIII-I-I-I'I'\'I-I-I-F-I-—-—--

l'.'.‘I A Type of Filter Material
EH bUA‘ __

I 1 . q

-..-i.-i.-u,

-..¢- ..- -'I'I nun .,._L4 ,.;.,
L6 ii Diameter of Well Tip, in.

551- 1.3
4'4‘

- |‘@255 Bottom of Screen Elevation

‘Fl

I-II-Ii'II-|I'II- 49.5

‘ iii: Size of Opening, in. __?__0-00

P P I -P P P i -P11: l W
P.-. F i I-. .

fl Bottom of Riser Elevation
55555555555521 49.5 _

P Bttm of Boring Elev. 54-5

Remarks
1-

Inspected By K- B°1'1'.Y

l"%| Diameter of Boring, in.M

WOODWARD—CLYDE CONSULTANTS



ptojoot __I_lj_in_ois Power/Baldwin Power Statin_n Location Baldwin. IL _

Project No . 51503560 Installed By R0b¢fl$ E11V- Date .5/10/95 Time _ -
Method of Installation

MONITORING VVELL INSTALLATION REPORT FIG. c-2-a

LOG OF BORING AND WELL

Well No. ..lZi?-_A __

VVELL

BORING Type of Well lil.>_rLWirc Piezo.

Dept

h

nFt Description
Sgmbo

-n.ne

__P

.291}

‘ 9.00.

‘41.5
-42.1

Remarks - ~

Ii I

.. Boring not sampled 0 - 29.0 feet
- (See Log of Boring B-11A)

Riser Pipe I.D., in. NZ/1°\_____

-fi-fi1":I'll -I‘:1":flflflflflflflI'llfiI'll11"-Ifl -fifl5: -fl

I-25
I I

I I

I I

-I -I

I IL5 _.I___.

L1=l
Lg =32.2 /
L3 =2-LL L3 .

=5.8 L7

L5 =i5_l
Stiff to very stiff, moist, orange and '
gray, high plastic CLAY (CH); with
trace gravel

Becomes very stiff, light brown; with
.1itt1s== §?F1_<l ............................. --
Hard, high plastic CLAY (CH) (highly

iweathered shale)
Highly weathered LIMESTONE
Brown andigray, high plastic, highly
weathered SHALE; with trace sand

Possible slickenside at 43.0 feet
and gravelil

 
__'——_£":

f“?5 -

' Lo =0.0 '
7;§lll —}——¥€ H

 i
r 1

.P.,..-.,..-.,..-.,..-.,.-.,.-,.-.-.

III-II_P'_PIIII-,.,... --I--I-I: PPP.PPI__._.___.__|.---

F‘cr-
E

I-|P'i-|P'I-|PI-III-II-II'I'I'Inannnnn JIIIII nannnnn 11-1-|- nnnnnI-1-1- nnnnnnn IIIIII nnnnnnn nun-:11 nnnnnnn IIIIII'I nnnnnnn nnnnnnn .n..n.J

Ground Elev.  i Top of Riser Elev. 74-5

Type of Pipe _WiL_ _

Backfill Type Around Riser
_Gro1.1t _ _

Top of Seal Elevation Alli
Type of Seal Material

Bentonite chips

Top of Filter Elevation 38-8
Type of Filter Material

Merainec sand _
Size of Opening, in. .Qfl)_i

Diameter of Well Tip, inb
.5

Bottom of Screen Elevation
33 .0

Bottom of Riser Elevation
33.0

Bttm of Boring Elev. 27-5
Diameter of Boring, in. 3-0

Inspected By K- Berry - - -_.
WOODWARD-CLYDE CONSULTANTS



MONITORING VVELL INSTALLATION REPORT FIG. 0-2-4

Well No. PZ-03
"D1-Qjeet _Illinois Poweriflaldwin Power Station Location Baldwinq IL

P1-Qj eet N0 5E08560 Installed By LHXHB-Wfidifim Date 4/13/95 TIIHB _

Motltotl of Installation Drive point _jP_-'ib_rstiiig wire p_iesorneter. Piezometer is pushed for final 5 feet of installation.

LOG OF BORING AND WELL

WELL

BORING Typo of wall Vibr. Wire Piezo.

Depth
nFt Description

Sgmbo
_ _ F _ __ ' ' ;;.._ '_'

0.00 _
: plastic, silty CLAY (CL) to clayey silt '*“"*"*"""" 3'"

- 4

Medium stiff, moist, brown, low

Becomes very soft, wet, gray; with
some sand

j\Becomes stiff gray and
-

-T

—f

-- ll

P-

_-

P-

1. 1

__ i.

_l'

—P-

__P

_ ._.

—

1

T “T
I

_ -|P

1 d

_ _

- _l

-. 1

—+

F

s_rsI1sish-brawn .Bottom of Boring at 10.0 feet

\

Ground Elev.

=I'I'I'I' I-1| -I.‘

L1=0.0
Lg =3.0
L3 =@_
L4:
L5=10.0
L6 =0.0
L7 =l(@

Remarks e

1" 5: .-IIIit PIE!

tr liziziziziséiiei

L-3_2_ Top of Riser Elev. _5i_ _

ri“i——‘9i-‘__ 1

Riser Pipe I.D., in. N/A M
' Type of Pipe Wife

L2 :
i Backfill Type Around Riser
5 _.CiemenLgi;out

LS

KY3

Top of Seal Elevation AM
Type of Seal Material

Bentonite _p_el_l_qs

L3: " “ii

/
:11. .:.:.
.1. '.- *11 _ _ .
-:- .-.-:'1-1' P:.:P|

Top of Filter Elevation El-5;il_
léiiéii Type of Filter Material
P I-1*?

i
I

l|.‘P_.p_ N/A e
I-I-I-I-I-II-III-|--IF-11

Size of Opening, in. LOL__i

‘i‘?1:?.§§§§§: Diameter of Well Tip, in.
es 1.3

-1-5-5

,-
v

-

I-1v 1
IPIIPII| P II I I

| LILIL|P'P'P;i;.a&;&: Bottom of Screen Elevation
I-|'I-|'-1'1

-ww

in Bottom of Riser ElevationE p p 40.8
Bttm of Boring Elev. M
Diameter of Boring, in.M

-1-uuqvu

-L-LLIL Lnlllll pnnnnnn nnnunnn LILLIII iA51-

rt§:§:§:§:1:§:1P

-4

Inspected By K- Ben?
WOODWARD—CLYDE CONSULTANTS



MONITORING WELL INSTALLATION REPORT FIG. c-2-5

Well No. PZ-03A
Ptojoot Illinois Power/Baldwin Powerfitetion _ Location Baldwin, IL

Project No 51503550 . Installed By Roberts Env. Date 5/ 15/95 Time
Method of Installation

LOG OF BORING AND WELL

pth
nFt

De

WELL

BORING Type of wan Vibr_._Wire Piezo.

Description
Sumbo

"e.eu"_“ Firm, moist to wet, medium gray, low
plastic, Clayey SILT (ML); trace roots,
wet, pocket of medium sand

___ l

'8.00 . Firm, moist to wet, medium gray,
medium to high plastic, Silty CLAY
(CL); with 6-inch layer of fine

12_5{)—-grained, silty sand

ITO

-- _ -_-_P_i-,,_iM

_— Ii Trace gravel, shale becomes
greenish-gray at 23.8 feet E‘

Li\BECDII'1~2S maroon __| _
._

.._

.___.
._.
._.

_ _
_ __

P P»

__P
_.

"stats; _1i1_()_i_S_t; Tight giey; iiiie'.diiiin' to"""""" i i
high plastic, Silty CLAY (CL); with
mottles of tan, sandy clay, trace
oerse to medium sand

I

Dark gray, severely weathered SHALE
0 2 feet Limestone at 20 0 feet

_ -6 _-
ilg-30 iilfiarii gray, nioderstelji weathered I g
j ' —'i\L_IMESTONE to E;
j ..: .

Bottom ofiboring at 27.0 feet _
“WWWW‘\

__|

—-|

Ground Elev. ii)-3__m. Top of Riser Elev 0-3__5

Iii B B

Ftfl£2it .fl"Ii"I':"Ir

|

L1=0.0
L2=i
L =2.

L4=—3i~ L7
L5 =22.2
L6 =lQ_

L I

..

L2:

L5
I
P-
I

I

I

I

L3;/‘
I

|P

P P
J‘!-P IP P

.1:-I|:.:.
i'I-Z1:I:I
..I-I

P,-,-,Pe-H-H-.-_

--dr- -I-IP-I
-1'1P-PP-P
rr'|
1'?P PIr“

- P PP;-;P
i‘!-I, -. . .|j.:.- P P.:1:II P PP PP PP PI P PP PP P
I11-I

.n_q.,-_
-11- .1. .1. Ill ill 111111

1.1;; Jill .11-

lllllll

-1111

I ,-

i '1‘|

iiiitie
Riser Pipe I.D., in.  i

/’

/

L7 =2LQ I 4
}__fi I

-:. .. .. .‘:1.._.
-:.-:.
PrI I-

Pil-|l-

| I-
|::

P _P..

‘I ‘I‘I‘I11 ‘I
IIII1111111

B7’.

Remarks

l<—-i

Type of Pipe Wifn

Backfill Type Around Riser
_Gi:out

Top of Seal Elevation 3&5;
Type of Seal Material

Bentonite chips

Top of Filter Elevation Q-5__._
Type of Filter Material

WB-40 sand
Size of Opening, in.M.

Diameter of Well Tip, inb
. _ _ .5
Bottom of Screen Elevation

28.6

Bottom of Riser Elevation
_. _ 28.6
Bttm of Boring Elev. i._-3__

2.9Diameter of Boring, in.

Inspected By . T- Dfiddnn-S
WOODWARD-CLYDE CONSULTANTS



MONITORING VVELL INSTALLATION REPORT FIG. 0-2-6

Pfoject IIIIIIOIS PDWBPIBaldwin POW€I' SIIEIIIIOII Lgeatign IL_

Well No. PZ-04

Project No 51503560 Installed By ROIJBITS BnV- Date 5/12/95 Time
Method of Installation - L L

LOG OF BORING AND WELL

BORING

th Ft
Description

Dep 'n__J _
umbo
S§

: plastic CLAY (CL) (Fill)
-

'_I
I

_P

_P

_P

- —- Becomes gray, more silty
__|.

.1

1 i

\\\\\\\\\\\\\\\
20.00; Stiff to very stiff, moist to wet,

'T brown, medium plastic, Silty CLAY
I (CL); some fine gravel, coarse sand,

4-00-'1 trace medium to fine sand
25 -00 Firm 't'o' stiff,’ e'P'ePige1b'Pe<-is; High‘ ' ' H
25-30- plastic CLAY (CH); trace fine gravel,
25-90 oarse sand

' , ' _ _ _ _ _P

. 1-

VVELL

Typo of Woll _Vibr. Wire Piezo.

Ground Elev. _53R__ Top of Riser Elev.‘ 

. . . l_ Medium stiff, moist, brown, low ___ , _ ,_ ___ _
* 

L25

L5_I
=0.0 '
=1"/.3 E

SIDES =lQ_-_T_ '

L5 -30.8 - :-
L6=R0-0 E

1’-In? Hoist, orange, 5IIEy‘_iC_I..P'5|."I' (CL); with
30-50 ocl-1 fragments

. 5.8 - 215.9: LIMESTONE
.'2T6i.9i- 2'12: Probable clay {no

T fiacovery) L _-_

_- "amp, green, high plastic, highly
" weathered CLAY-SHALE; with silt
T d oxidation
- Becomes Highly weathered

- I IMESTONE

-—== __€3

H

' LE-L4-
l

— — Bottom ofboring at 30.8 feet 5 I
I

-_P. | a

I -T IIUUUUUIHITNSUN
1 lP.'lP.'I_|

-_

t-1

L7 =i0m , ~l— '
{;_.

l-|I'I'l-1-1-1.-

IMIII-IIII-II-II-I'l-|-I-I

PI
I

-1

'I-|'I'|P'-1'-'|P'-'|'F|—'|

3=l L3 i/

.
-___ |
P_P_ P
11:: 11
.:.: t-_P_ |
P_P_ ll
.:.- tP PP;P
l:1P P
P111 -I

:11: ..'P1P: |
I - IP1-I II
III‘ |.,P
P P

|-

-|-

-.-I_I,
|

-:-:-:I _P_P_
I I- :-:-:

I-I

I':'1
I——r—..I.-.|
I':':|
l':':P;-::P_-,uP -_P4

PPP IIII __P.Pn.

gh_P
I1-II

lrl P ;P: "|-:1

I- II PlP;Pi P &‘lI

:=:§ *I:I- t

l.lP P.._P.
J.|;|||P
I Illlll
I-IIIII
I I I P.I P. P.P I P I P ._-

Remarks

J .

1.. ,
P'P: 1:=:- .*P

I1-

‘In

If
.-._-

P‘,

P;._Plll‘l.._P_.-.;.-I._ _-
1*:-FP P;P;Pfl

I I-:P;P'1
I I-:P;P-I
I I-;P:.fl
I I-

‘Pl

Riser Pipe I.D., in. N/A
Type of Pipe Wife

Backfill Type Around Riser
_GlZ01J.i-_

Top of Seal Elevation Ell.-él.__
Type of Seal Material

_Bentonite chips _ __ _

Top of Filter Elevation 38-6
Type of Filter Material

Sand
Size of Opening, in. QLOM

Diameter of Well Tip, inb
_ _ .5
Bottom of Screen Elevation

27.9
Bottom of Riser Elevation
_ 27.9
Bttm of Boring Elev. 27-9
Diameter of Boring, in. i___

Inspected By K- Berry
WOODWARD-CLYDE CONSULTANTS



MONITORING VVELL INSTALLATION REPORT |:|<;_ ¢_g_1

Well No. A _ _

Project Illinois Power/Baldwin Power Station LQc3_[iQ[1 Baldwin, IL _ _

Project No 51503560 Installed By Layne-Western . Date 4/13/95 Time
|'v[g[]1{}(] qf 1n51;;.111a| inn Drive point vibrating wire piezometer. _Pies!;1.111.t=_Ie1". is_p,11sh:gl_fnr fi1f1g1j_feet of i,n,s_.,t_a_l_l_ai_ie11,

LOG OF BORING AND VVELL

WELL

BORE JG Type of W611 _Vibr. Wir _P_i

Dep+h
nFT

Description

CI C>C)

ll] U0

_l4 DUI.

—J

-+

—r

--r

Medium stiff, brown, low plastic,
Silty CLAY (CL)

-»

1-1-

1.

|

-1

-ur-

A

4‘

r

¢_

in

_r-

-1-

_

.,_.

-.

il

Damp, fly ash!gravel (SF); wiih clay
-\and bottom ash

‘ilery stiff, mottled gray and brown,
low plastic Silty CLAY (CL)

' Beccrning iedrlish-brown witli gray,
shigh plastic CLAY {CI-I)
Reddish-brown-gray, low plastic
CLAY (CL); with trace sand
Becoming gray with reddish-brown;
trace sand
Gray with reddish-brown

3 €_ZQ- _ _ _

fi

Riser Pipe I.D., in. l§TA______
Type of Pipe wire _

I I '

Ls .1. I

=1s.0
=2—'(’—~ A L3=s.0 L7

M
0.0 E

QFII-|-1.

IIIIII rlr|r._.‘...

I-II-I

rr |- rn

' L4
L6 5:5 .-ziaiii

1 |_-1.111

._._.|. . .
7:11 |'| 1117;‘
'.'. I .'.'.||- I-1|
r'|' -I '1'r"|
r'r' I1r'|'-:-: + :-:-:-II r|

-| || I1-|-I
.;.;.|. . ..;.;.|. r ..;.;.|. ._.

_r--r-lr
|'1'I'I'I'1'I'T|I r r | | |rI | | P | P | rlr

I r | P | P | rr
. . . .l_.,.,._.,.,.,.|

1. . . . ._.,.,.,.,.,._.|

Remarks

_ | I | r | 1 |- -

Ground Elev. .rZ5_-Oi Top of Riser Elev. 75 -0

Backfill Type Around Riser
_CemenI_g1:oJ.11

Top of Seal Elevation 5_TQ___
Type of Seal Material

Bentonite pellets

Top of Filter Elevation 55-0
Type of Filter Material

N/A
Size of Opening, in. Q91)?

Diameter of Well Tip, in.
_ 1.3
Bottom of Screen Elevation

50.0
Bottom of Riser Elevation

t _ 50.0
Bttm of Boring Elev. _i_5.Q__
Diameter of Boring, in. 4-0

Inspected By -K- BBITY
WOODWARD—CLYDE CONSULTANTS



project __I_l_l_i_no_is Power/Baldwin Power Station Location Baldwin, IL _

Project No 51303560 Installed By R0b¢ITS EI1V- Date 5/ 1 1/95 Time _
Method of Installation

MONITORING WELL INSTALLATION REPORT FIG. c-2-a

Well N0. I_’Z-OSA _ _ Z

_ LOG OF BORING AND WELL

h

nFr
Dept

WELL

BORING Type of wen _Vibr. Wire Piezo.

Descripiion
Sgmbo

':-="- CI III

'14.

-17.50"

-27

4.Ufl_

37.20-.

4

Remarks

- .r

-T

? ,

--»

—.t
__|

_,_

u .

sot,’

Stiff, moist, low to medium asticpl
CLAY (CL) (Fill)

Becoming stiff, medium plastic CLAY
(CL)

-._

TO_JSi'iff,' moist, gray, medium plastic
.<?.LAY. .<§?L>.:.t*ri.t.11.t.I.as=,<-=. .°_>Ei‘l?li.91.1.... . .
Stiff, moist, brown, medium plastic
CLAY (CL); with trace fine roots

Firm to stiff, moist, gray, low plastic,
Silty CLAY (CL); with little oxidation

sstt ts medium stiff, moist,
orangish-brown, low plastic, silty
CLAY (CL); with trace fine sand,
pebbles

- - - - - --

_¢.¢.__;.;-

1.5[l=
n»

.-_

_4.

_-,-

WI

-|\{CL)

Stiff, moist, light brown, medium to
high plastic CLAY (CL); with trace

~.Sas£1.ttl1 inch rvuHds4ss!>'l1:1.st>...... --
Very stiffto Iiardlddatup,
orangish-brown, low plastic CLAY

# ; m Q _ _ -l

Hard, damp, light green, high plastic
CLAY (CH); with trace sand

—-I'Bottom ofboring at 4'55 feet

Ground Elev. —- Top of Riser Elev. l5_-Q 1

=l
2 =L‘l_

=5_w4_
=.1_0i

L5 =45 .0
L6 =0.0

7=45.5

F‘ t—~

E5"

F‘

L5

-Tliééh

_ 

L2

L3

I L4
L6

as

-1

I 

- 1
- 4

|
I
|
|
I

I I

I I

I I
I I
I I

I I

I I

I I

I I

I

1
J

|
I

I

I
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Riser Pipe I.D., in. N_/1°k__
Type of Pipe Wife

Backfill Type Around Riser
_GrouL

Top of Seal Elevation A
Type of Seal Material

Bentonite chips _ _

Top of Filter Elevation L-2___
Type of Filter Material

Meramec sand
Size of Opening, in. QJLA

Diameter of Well Tip, inb 5

Bottom of Screen Elevation
g 30.0

Bottom of Riser Elevation
30.0

Bttm of Boring Elev. A
Diameter of Boring, in.A

Inspected By K. Berry
WOODWARD-CLYDE CONSULTANTS



MONITORING WELL INSTALLATION REPORT FIG. c-2-9

Well N0 PZ-06

Project _Illinois Power/Baldwin Power Station Locanon Baldwin, IL _

PIOJCCI No 5F-03560 Installed By Layne-Western Date 4112/95 Time
Mgthgd [}fI[15'[3][3[1.[}]] _[1rit-te point mbrattug wire piezometer P1e_s_omstei_1s I111‘-ihfifi for firi.t1l_@_l_tiF iflfllftllfllitf-"L1.-. _

LOG OF BORING AND WELL

VVELL

BO G Type of Well l’1<-1'-Z_01'I1@K‘-1' _

Depth
nF'l'

bo
DESCPIPTIOH

Sgm

I0 50-: Medium stiff _d3lTlp to moist, _
~ reddish-brown, low plastic, Silty
_ CLAY (CL)(FILL)

Becomes damp

_ _ Becomes moist

_, Grades trace gravel
I __' Becomes damp, brown

‘*4-‘i:__Become_s_gray with fly ash 1
j L =0 0
' L2 13

L3 =L0_

t L5 =

‘“

-.,.-.-_

Remarks

Ground Elev 97 9 Top of Riser Elev 97 -_9 _ _
_fi it M

Riser Pipe I.D., in. N/A
Type of Pipe Wife

Backfill Type Around Riser
_C.eii.ieiit_groui L

Top of Seal Elevation M
Type of Seal Material

Bentonite Pellets

Top of Filter Elevation 84-9
Type of Filter Material
_ N/A _
Size of Opening, in. 0-00

Diameter of Well Tip, in.
1.3

Bottom of Screen Elevation
g 79.9
Bottom of Riser Elevation
__ _ 79.9
Bttm of Boring Elev. Mm.
Diameter of Boring, in. 4-0

Inspected By K- B¢1TY
WOODWARD-CLYDE CONSULTANTS



MONITORING VVELL INSTALLATION REPORT FIG. c-2-10

Well N0. L PZ-07

Project Illinois Power/Baldwin Power Station Location _Baldwin, IL

Project No -5E03560 L L Installed By R0bB1't$ EI1\L- Date 5/15/95 Time
Method of Installation L

LOG OF BORING AND VVELL

Depfh
nFt Description

Symbo

WELL

B0 G Type of Well L\flbrliL6LPi6ZQ-iL_

-t].lllJ

'L-4.00

7.00

_ 12'DU_‘1‘.with little sand
‘St'i'ff,'iiioist',' lig1'ii;'bro'wii','Highplasfic"""" I

--

w

III‘

Moist, brown, Silty CLAY (CL)

___i

-+

1-rw

ti

.22.{l[]L

-4

m‘

Stiff, moist, greenish-gray, medium to
high plastic CLAY (CL/CH); with

_\,t_raoe orgaiiics
lfledium sfifl’, moist, mottled orangish
brown, low plastic, silty clay and
gray, high plastic CLAY (CL/CH);

CLAY (CH); with little sand, fine
pebbles

Becomes mottled gray and brown
Dry ib'ii'aiii15, Ii'gli't' 'g'r1ry;iitg'irpiattr¢ """" "
CLAY (highly weathered shale)

F_— ___r-P-=-L
'£:='5:}
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r£’_

' I.

in-miit

..-
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__m

_|
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@___

-r

--1

F.

Bottom ofboring at 27.05 feet

R.-_I,m3;1.;5 11:0‘? - ll:22 temp

0.0

$555
4.5

L6 0.0
L7 =27.0

Ground Elev. A Top of Riser Elev. 5.1-0

I" " I— $1‘
stfifififiI'll1'.-'2 I’-Ist .1-it-fi5:I2!.it"‘ fl

I I
1 I

L2" '

“It;
=11.8 E
= ’ /l

=10.1 L7
L5=26.4 I

I—"

vs-i.‘

..I r'r-II
' . .;.;.|._._-“_._.|. . .
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IIII unnu- LIII
Ll-I-Jill

rrv—

L4
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-q-urn-urururnrnrnr

P 1-. . . ,_,_,
I_I . , .|._.___-_-_._, 1

I I -'-1- - - I I I -
I - - - I I I I

Riser Pipe I.D., in. N/A _
Type of Pipe Wife

Backfill Type Around Riser

Top of Seal Elevation 39-2
Type of Seal Material

Bentonite chips _

Top of Filter Elevation _3L4L_
Type of Filter Material

Sand
Size of Opening, in. L()-()()M

Diameter of Well Tip, inb
L .5

Bottom of Screen Elevation
24.6

Bottom of Riser Elevation
L L 24.6

Bttm of Boring Elev. 24-0
Diameter of Boring, in. 3-0

Inspected By K- Berry
WOODWARD-CLYDE CONSULTANTS



APPENDIX C-3 - ILLINOIS POWER CRACK GAUGES

Crack monitoring gauges were installed across the crest and midslope scarps at major cracks by
Illinois Power personnel in February and April, 1995. Crack gauges consisted of two reinforcing
bars driven into the ground, one on each side of the crack. One was driven vertically, the other
horizontally. The relative vertical and sometimes horizontal movement between the two was
recorded by a tape measure. The initial crack gauge installed in Februaiy had to be removed in
March to provide access for drilling activities. Plots of the crack gauges are shown in Figures C-3-
1 and C-3-2.

TLC\[LPOWER\5EO8560.APC C-3 September 6, 1995
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SETTLENIENT GAUGE READINGS BY ILLINOIS POWER
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APPENDIX D

PARALLEL WALL OPTION

 M 

This appendix describes in detail the “Parallel Wall” option which was conceived during our
meeting of senior level personnel at the site on July 21, 1995. This option is currently the one
favored by Illinois Power, primarily due to cost.

Areas of Potential Deep Failure (Sta. -6-50 to 5+50)

As noted during the July 21 meeting, lowering the groundwater level below the downstream
slope of the dike has a significant stabilizing effect. Calculations indicate that a factor of
safety of approximately 1.5 during steady state conditions can be achieved without use of a
toe berm or lightweight fill by lowering the groundwater level below the downstream slope to
within a few feet of the failure plan (el. 385i). This elevation is about 10 feet lower than the
flow line of the stream near the downstream toe of the dike. Lowering the groundwater level
below the stream will require a deep drainage trench extending a few thousand feet to the
west, or the use of a pumped system. It was agreed during our meeting on July 21 that a
pumped system would be the more easily implemented and economical solution. We
recommend a pumped system using a drain wall located near the upstream toe of the dam, a
drain wall near the downstream toe, and a soil-bentonite cutofiwall, as shown in Figure D-1.

To reduce the amount of water pumped, it is necessary to construct a cutoff wall through the
bottom ash upstream of the drain wall. A soil-bentonite cutofi wall is recommended. The
calculated amount of water to be pumped from the drain wall during full reservoir conditions
is approximately 30 gallons per minute for a 2,400-foot long cutoff wall. Due to uncertainties
in soil permeability, we reconnnend designing for approximately 300 gallons per minute. To
handle this amount of water and to provide redundancy in case ofwell failure, we recommend
that a minimum of three pumps be used within the upstream drain wall. These can be
constructed using conventional well screens during installation of the drain wall.

With only a drain wall near the upstream slope, the phreatic surface beneath portions of the
downstream slope would be expected to equal the elevation of the creek near the downstream

TLC\ILPOWER\REVISED.APD D-1 August 1995



toe. To maintain the phreatic surface below the entire slope near the failure plane, recharge
from the creek needs to be controlled. Therefore, we recommend that a second, shallow drain
wall be constructed near the creek to intercept the water and pump it back into the stream as
shown in Figure D-1. Again, the inflow should be small. We have assumed three pumps on
the downstream drain wall. A cross-section of this option is shown in Figure D-2. We also
considered use of a cutoff wall instead of a drain wall at the toe. Seepage analysis, however,
showed that a cutoff wall would not be as effective as a drain wall in lowering the head
sufficiently.

The production of iron and manganese oxides and the formation of slime by iron bacteria,
both of which are known to clog well screens, are issues that remain to be evaluated if
pumped wells are to be used. It will be necessaiy for measurements to be made in the field
and laboratory of the pH of the water in the bottom ash beneath the dikes and in the fly ash
pond. The formation of iron oxides is most rapid when the pH is about 6 and of manganese
oxides when the pH is about 9. The current pH of the water in the pond is between 8 and 9.
The dissolved metals and the total metals in the water in the fly ash must also be determined to
define the quantities of iron, magnesium, calcium and manganese that are present. For
purposes of conceptual design, we have assumed that oxides and iron bacteria will not be a
significant problem. Layne-Western has indicated costs of about $2,500 per well to clean the
wells, if this becomes necessary. Tests are currently underway to identify if oxide problems
are likely.

Another concern with this approach is that during a power outage, water could rise in the
drain wall system and jeopardize stability. Because of the low inflow rate and the large
volume of soil to resaturate, calculations indicate that several days would be needed for the
water level to rise enough to decrease the factor of safety significantly. Emergency power
could probably be provided in this time. The need for emergency power should be addressed
in the operating and maintenance procedures for the system.

As the water level below the downstream toe is lowered, the stability of the dike is increased.
Thus, a point in time will be reached when the clay fill removed during the interim repair can
be replaced without jeopardizing stability. The time when the replacement can be made will
be determined based on piezometers installed near the failure plane. A chimney drain has also

TLC\ILPOWER\REVISED.APD D-2 August 1995



been included within the clay dike to capture seepage from the pond and to drain it into the
underlying bottom ash.

Another major benefit of this option is that by draining the bottom ash that is below the upper
dike, the possibility of liquefaction in the ash is eliminated. Seismically induced settlements of
3 to 6 inches as a result of densification of the bottom ash would still be likely during the
design level shaking, but massive failure due to liquefaction would be unlikely. Drainage of
the ash may also produce settlement of the bottom ash of approximately 2 inches. We believe
the effects of this amount of settlement to be insignificant.

This option relies on pumps to lower the head downstream to the level of the failure plane.
While we believe that this is probable, there is some uncertainty that it can be done. The
uncertainty is due to the unknown continuity and permeability of the water washed zone found
at about the failure plane, which the pumping system is intended to drain. Therefore, there is
some risk that the data obtained from the instrumentation will show that additional
stabilization measures may be needed. These may involve things such as sand drains to
enhance drainage, or stabilizing berms.

Areas of Potential Shallow Failure (Sta. -10-50 to -6-50 and 5+50 to 14+50)

In the areas identified as having the potential for shallow failure, the head in the bottom ash
must be controlled to reduce the risk of failure as the pond level rises, and to reduce the
potential for liquefaction. To accomplish this, we agreed at the meeting to construct a soil-
bentonite cutoff wall at the upstream toe and to install pumps within the bottom ash to
dewater the ash after the wall is in place. This concept is shown in Figure D-3. Flow through
the bottom ash should be small once the cutoff wall is in place. We have assumed three wells
to provide redundancy.

At the time of the eventual closure of the ash pond, it will be necessary to provide a drainage
outlet for the drain walls in lieu of pumping. We understand that a gravity drain will be
provided at that time and will extend westward from the toe of the drain wall to a lower area.
The requirement for the gravity drain should be included in the operation and maintenance
manual.
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The plan location of the walls and elevation views are shown in Figure D-1. The estimated
cost for the “Parallel Wall” option (for areas of both shallow and deep failure) is $4.3 million
as summarized in Table D-1.

Construction

We believe it is most practical to construct the repairs in two phases.

The first phase will involve all work except replacement of the fill removed during the interim
repair. It will include installation of the various walls and pumps needed to lower the pore
pressures in the ground below the dam. The time for the pore pressures to drain is uncertain
but estimated to be 6 to 12 months. Once the pore pressures are lowered (based on
piezometer measurements), then the second phase of work (replacement of the fill and final
grading) can be completed.

It seems reasonable to expect to construct the first phase in the Spring and Summer of 1996,
and the final phase in the Fall of 1997; i.e. allowing about a year for pore pressures to
dissipate.

Results of key stability analysis calculated are given in Figures D-4 through D-7.

Additional borings are needed along the cutoff and drain wall alignments to better define
subsurface conditions for design and potential bidders. We have provided an allowance for
this in the cost estimate. The borings are especially important to help locate rock ledges and
estimate the quantity of hard rock removal needed in the drain wall trenches.

TLC\ILPOWER\REVISED.APD D-4 August 1995



TABLE D-1
COST ESTINIATE FOR PARALLEL WALL SYSTEM

ESTIMATED CONSTRUCTION COST FOR PARALLEL WALL SYSTEM
IITEMI "wont: 0 ITEM? = IQUINTITYI: Rivri: ] 'u1~trr I To_"rAL

I 1 Mobilization/Demobilization 1 $200,000
l_ _ - I _ _

ls $200,000“
2 Strip 20,000 $0.90 Cy $18,000 1|

3 Exacavate and stockpile soil 15,400| $2.50 Cy $38,500

4 Borings for information at proposed walls
1 .

$50,000 allow $50,000”
Soil-Bentonite Wall 95,000 $4.00 sf $380,0005

t‘- Draiii Wall 69,600 $9.00 sf
I-I_I

7 “Wells, Pumps, Warning System
9..

$15,000 63.

$626,400

$135,000
8..

Chimney Drain, French Drain 4,000 $15.00 Cy $60,000

9 Working Pads, Clay Cap 20,000 $5.00 Cy $100,000

I 10 Downstream Drain Wall 29,000 $9.00 sf $261,000

|11
12_
13

14

Replacement of fill from Interim Fix _
Roadway on top of dike

52,400
2,300

$5.00
$5.40

°_Y

Sy
$262,000

$125,420 |
Seed and Mulch
Instrumentation

25,000 $0.50 sy $12,500

1 $25,000 allow $25,000

Provide electrical service LL 1 , $20,000 allow $20,000I5

Subtotal $2,200,820
LL | L

OH and profit @ 15% $330,123

Subtotal $2,530,94

Engineer‘g/Const' Monit'g @ 15 %
3_

$3"/9,641
Subtotal $2,910,584

16 Maintenance of Pumps (Present Worth Provided by IP) _ Ii $650,000 i allow
I

$650,000

Subtotal $3 ,560,584
Contingency @20 % $7 12 , 1 17
TOTAL ’ $4,272,101

2WALLCST.XLS Woodward-Clyde Consultants 9/6/95
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APPENDIX E

TRANSLATED DIICE

  _

This option was also conceived during the July 21, 1995 meeting.

Areas of Potential Deep Failure

This option involves relocation and reconstruction of the dike further downstream, and the
straddling of a portion of the creek as shown in Figure E-1. The primary advantage of this
approach is that it is passive; i.e. does not require pumping or significant maintenance after
construction. Major disadvantages, however, are cost and probable encroachment on the
neighboring right-of-way. At this time, we are uncertain of the current limits of Illinois
Power’s property.

Calculations indicate that an inclination of 2.5H:1V is satisfactory for both the upstream and
downstream slopes. Chimney and blanket drains are included in the dike for internal drainage.
To control the head in the foundation soils, we included a drain wall below the dike located
near the downstream toe of the existing dike. This drain wall would be expected to fill with
water and to flow by artesian pressure into the blanket drain which will eventually drain to the
creek by gravity.

Areas of Potential Shallow Failure

In order to use a passive system, the repair considered in these areas was similar to that shown
in our draft report, i.e., a cutoff wall and lime slurry injection of the bottom ash fill. The
cutoff wall is needed to control head below the 1989 clay fill dike to mitigate failure as the
pond level is raised. The lime-fly ash injection is needed to mitigate liquefaction. A cross-
section is shown in Figure E—2.

TLC\ILPOWER\REVISED.APE E-1 August 1995



Other Details

A plan view of this option is shown in Figure E-3 and the estimated cost is summarized in
Table E-1. The cost of this option, $6.1 million, does not include the cost of additional right-
of-way.

Results of stability analysis are given in Figures E-4 through E-7. Detailed seepage
calculations were not performed as water levels were assumed based on judgment considering
the placement of the drains.

TLC\ILPOWER\REVISED.APE E-2 August 1995



TABLE E-1
COST ESTINIATE FOR TRANSLATED DIKE

F-

_ — _ IITEM: WORK ITEM H IQUANTITYI UNIT RATE UNIT TOTAL
ESTIMATED CONSTRUCTION FOR TRANSLATED DIKE

.-
I

1 Mobilization/Demobilization 1 $200,000 ls $200,000

2 Strip 13,000] $0.90 Cy
I
|

-I
$11,700

3 Box Culvert 1,200 $600 ft

4 Borings at proposed reclocation site

$720,000

1 $100,000 allow $100,000

5 Drain Wall

6 Soil-Bentonite Wall

7 Lime Injection

I 42010 $9.00 sf $378,000

I 44,000 $4.00 sf $176,000
I

69,000
1

$3.50 Cy $241,500

8 Filter Drain 30,500: $15.00
__ Cy

$457,500
If9 , Clay Fill

4 r
I. 302,000I $5.00

_. Cy
$1,510,000

-1-

10 Clearing and Grubbing I 3! $3,000 HC $9,000
1-

11 Roadway on top of dike I 2,3001 $5.40 6? $12,420
12

13

Seed and Mulch L

Instrumentation I 1 I $25 ,000

42,000! $0.50 Sy $21,000

allow $25,000

I Subtotal $3,862,120

“OH a11d profit @ 15%
1 I

I $579,318

Subtotal $4,441,438

Engi11'g/Constr' Monit' g @ 15% $666,216
Subtotal $5,107,654

Contingency @20 % $1,021,531

, TOTAL $6,129,134

RELOCCST.XLS Woodward-Clyde Consultants 8/29/95
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APPENDIX F

HPDE WALL OPTION

  l

The HDPE option was the recommended option in the June 23, 1995 draft report. Subsequently
developed options are now preferred.

The HDPE option for the deep slide area is shown in cross-section Figure F-1 and involves the
following key elements:

1. Removal of the upper dike and replacement with a lightweight fill (compacted fly ash or slag)
with a chimney drain and a blanket drain.

2. A centerline cutoff wall consisting of cement bentonite and an HDPE liner extending into the
weathered shale constructed by the sluny trench method.

3. Inclined sand-filled drains comected to a drainage blanket at the elevation of the creek to
intercept water that seeps beneath or through the cutoffwall.

4. A downstream benn consisting of compacted clay fill and a coarse rock.

5. Lime/fly ash sluny injection ofthe bottom ash below the upper rebuilt dike.

The aim of this repair is to significantly reduce the hydrostatic pressure on the failure surface. This
is to be accomplished by a very low penneability cutoffwall (HDPE, 10'“) to 10'“ cm per second)
and downstream inclined drains to collect seepage that passes either through or below the wall.
The combined cutofi and drainage is designed to lower the groundwater level as low as possible
(to the creek elevation) without use of pumps. Our calculations indicate however, that lowering
the groundwater level to the elevation of the creek only provides a factor of safety for long term
conditions of approximately 1.21. To increase the factor of safety to the target level, additional
measures are needed. Therefore, a toe berm and use of lightweight fill at the crest are
recommended. In combination with drainage, these measures increase the factor of safety to the
target values.
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Other techniques could have been used in lieu of the berm, such as drilled piers or stone columns.
However, preliminary calculations indicated the cost of these measures would be significantly
greater than the cost of the toe berm. Piers or stone columns would have the advantage, however,
of not changing the appearance of the downstream slope. Key elements of the recommended
repair are described below.

HDPE Wall

We initially assumed that either a soil bentonite or cement bentonite cutoffwall would be sufficient
to control water pressures. However, the permeability of these types of walls is not significantly
diiferent fiom that of the existing dam (except for the bottom ash) and foundation materials and
therefore, would not significantly change the groundwater flow. To be effective, a cutofi‘wall must
be significantly less permeable than the surrounding media. With this in mind, we selected an
HDPE material developed by Gundle (Tradenarne: GundWall) that is installed as interlocking
sheets similar to steel sheet piling except that a sealant can be used in the interlocks. This HDPE
material is installed within a cement bentonite slurry wall approximately 2 ft wide excavated fiom
the top of the existing ash elevation (el. 434i). Construction from this elevation will permit use of
relatively economical backhoe excavation equipment to extend to the weathered shale. Above the
elevation of the bottom ash, the HDPE will be raised as backfilling proceeds although special care
will be required to avoid its damage by the earthwork contractor. Telephone conversations with a
contractor (Sluny Walls, Inc.) indicate that this type wall will cost approximately $10.50 per
square foot. WCC has previous expelience with GundWall on a recent hazardous waste project.

A potential construction difiiculty is the removal of limestone boulders and ledges below the failure
plane. Borings suggest that these are not continuous and generally less than 1 ft thick. Rock
removal techniques such as a chisel will probably be required in some areas to construct the wall.
Rock removal is more costly than excavating shale and adds some uncertainty to the cost of
installing the wall.

Inclined Drains

Inclined drains will be 10 to 12 in. diameter holes drilled with conventional rigs and backfilled with
sand to collect seepage from the less pervious surrounding soil and the pervious zone at the failure
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plane. Due to the very low permeability of the surrounding soils, we do not believe a well screen is
needed within the drains. Inclined wells will be drilled fiom a gravel working platfonn at
approximately el. 395i (at creek level). The gravel working platform will then act as a gravel drain
aflzer the wells are installed. A geofabric is recommended below the gravel drain layer for
traflicability.

A major concern with the inclined drains is the low permeability of the surrounding soil and the

potential lack of a continuous permeable zone in the foundation that can be "tapped" by the drains.
The pervious zone above the failure plane is the target drainage layer for the wells to "tap,"
however, it may be discontinuous causing drainage wells to be marginally efifective. Therefore,
monitoring pore pressure after construction will be important to evaluate the effectiveness of the
wells. It is possible that additional wells or other measures may be needed to enhance drainage.

Compacted Lightweight Fill

To reduce driving forces, lightweight fill is recommended to rebuild the upper slope. For design
purposes, we have assumed that the on-site fly ash treated with lime could be used as lightweight
fill and would have a unit weight of approximately 95 pounds per cubic foot. It would be capped
at the surface by 3 feet of clay fill to permit growth of vegetation and minimize erosion of fly ash.
We have not evaluated the environmental implications of using the fly ash as a construction fill
material. This would need to be done prior to construction, as well as testing of the fly ash to
determine engineering properties. For design purposes, we have assumed properties based on
previous experience with compacted fly ash. In lieu of fly ash, blast furnace slag could be used.
We have had success using slag with acceptable chemical properties obtained fiom Granite City on
previous projects.

Lime Fly Ash Injected Bottom Ash

We recommend lime/fly ash injection to strengthen the bottom ash and to reduce potential for
liquefaction. This would be done by a specialty contractor such as Hayward-Baker whom we
contacted regarding pricing and technical feasibility. They indicated that this procedure has been
used to strengthen bottom ash. They also indicated a budget price of $3.50 per cubic yard of
treated material. Prior to production injection, a test section on-site approximately 50 ft square will
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be needed to evaluate the effectiveness of the approach and for the contractor to adjust his mix to
achieve the specified strength. Lime injection may be hampered in some areas due to the presence
of hard lime treated ash at the surface of the bottom ash layer. This may require localized drilling
to penetrate this "crust" ofhard ash.

Downstream Berm

The downstream toe berm can be constructed of material removed fiom the crest of the slide and
coarse rock. The rock will provide drainage, allow construction of a steeper slope (1 .5H: 1V), and
provide erosion resistance along the creek. We had also considered a mechanically stabilized wall
("Tensar" wall), but judged the rock fill to be more economical and practical.

Seguence of Construction

We envision the following sequence of construction, assuming that the upper dike has already been
removed to el. 434 within the deep failure area.

1. Remove the upper dike to el. 43 3:|: outside the failed area.
2. Inject lime-fly ash into bottom ash.
3. Install HDPE wall.
4. Remove soil in failed area to el. 4233: and install blanket drain.
5. Excavate at downstream toe to install gravel drain.
6. Install inclined wells from the downstream toe.
7. After completion ofthe drains, complete the toe berm.
8. After completion ofthe cutofl"wall, place the lightweight fill at the crest.
9. Install instrumentation to monitor the slide area.
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This treatment would be required fiom approximately Station -6-50 to Station 5+50 as shown in
Figure F-2. At each end of the wall, a return would be made toward the downstream portion of
the dike, as shown in Figure F-3. Interceptor wells would be installed at each retum as shown to
intercept seepage coming fiom either the east or west end of the slide area. A cross-section for
areas ofpotential shallow failure is shown in Figure F-4. The estimated costs for this option is $5.7
million and are summarized in Table F-1. Seepage analyses are shown in Figures F-5 and F-6. The
repair elements and Finite Element Mesh are in Figures F-7 and F-8. Results of stability analyses
are given in Figure F-9 and F-10. Results of stability analyses for the shallow dikes are shown in
Figure F-11.
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TABLE F-1
COST ESTIl\/IATE FOR HDPE OPTION REPAIR

IF

rrsml ' WORK ITia:M ;lQuA1-rrrrr| U-NTT RATE I UN_TT I TOTAL ‘F
ESTIMATED CONSTRUCTION cosr FOR HDPE OPTION REPAIR

I1 Mobilization/Demobilization 1 1 $200,000 ils

2 Strip 13,000
I‘

l.
;..

$200,000
$11,700

3 2 Exacavate and stockpile soil £13,900
l

!
$2.50

1 Cy
i cy $109,750

j 3 Deep HDPE slurry wall 99,400 $10.50 l
sf

t |___

$1,043,700 H
l 4 Shallow Slurry Wall 52,500 4 $4.25

$0.90

'r

sf $223,125 I
l'5

6

Inclined Sand Drains 5,200

Lime /flyash inject bottom ash 135,000
—.'

$40.00
$3.50

Ffr $208,000
M _

cyl $472,500

F 7 Excavate for toe berm 10,700 $2.50 I‘ CY- $26,750"
A s Rock toe berm 36,700 $15.00 Cy $550,500 _

9 ‘Blanket and chimney drain 13,700
1| $15.00 $205,500 A

I10 Light weight fin I 47,700 $5.00
Cy

12°)’ $238,500

11 Trench drains near toe of upper dike 3,300 $20.00
- d

5°? $66,000
E2 Geofabric 13,300 $2.00 ‘sf

13 Roadway on top of dike 2,300 $5.40 .sy'
$26,600

$12,420 I

F14 Seed and Mulch 1 25,000
1 $0.50 tsy $12,500

'15 Instrumentation 1 $25,000
i

1‘
allow $25,000.

I
l‘

16 IClay fill at toe berm and cap over lt wt fill 27,5001 $5 $137,500
— II Subtotal $3,570,045 ‘H

I g Torr and profit @ 15 %
l-

$535,507

Subtotal
.
I $4, 105,552

J,Engir1eering @ 15 % $615,833

Subtotal $4,721,385 I| _
M ‘Contingency @20%

I

$944,277

 
— _

$5,665,661 __ ___TOTAL

.TUNE22E2.XLS Woodward-Clyde Consultants 8/29/95
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SECONDARY OPTIONS

 

This appendix includes four options that were considered early on, but not pursued in detail due to
cost or other deficiencies. For purposes of discussion they are termed secondary options in this
report. They were included in the Iune 23, 1995 Draft Report and are discussed as follows.

1. Removal and Replacement and Deep Shear Key Trench Option

The intent of this option was to remove the upper slide material and provide a shear key of coarse
rock extending below the slide plane to strengthen the slide mass and stabilize it. A sketch of this
option is given in Figure G-l and a cost estimate is given in Table G-1. The shear key option
involves the following:

- Excavating to below the depth of the deep failure plane to remove soil in the shallow
failure and much ofthe deep failure area.

- Installing a rock-filled key trench below the failed area extending into the shale.

- Installing an HDPE wall in a cement bentonite slurry trench at the dike centerline (same
as the HDPE option).

- Lime/fly ash slun'y injection ofthe bottom ash (same as the HDPE option).

- Installing a cement-bentonite slurry wall and trench drains in areas of potential shallow
failure (same as the I—]DPE option).

The estimated cost of this option is about $8 million and it was not considered further. A major
concern with option is stability of the excavation during construction since a major cut (to el. 370)
is needed.

TLC\ILPOWER\5EO8560.APE G- l September 6, 1995



2. Regrading Option

Regrading to flatten the slope was also considered as shown in Figure G-2. This approach has been
used for tailings dams and maintains the downstream toe location and flattens the slope to about
5H:1V. This geometry moves the crest inside the existing pond where a new dike would be
needed. A cutoffwall would still be required as well as stabilizing the bottom ash. Horizontal wells
would be drilled from the toe to intercept the bottom ash which would act as a large drain.

The advantage of this system is that a downstream toe berm would probably not be needed. The
disadvantage, however is that the dam crest would be moved and require construction inside the
ash pond. Rough estimates show the cost to be about the same or somewhat more than the HDPE
option. Due to the disadvantages noted, this approach was not considered further.

3. Drain Wall Option

Another option that is similar to the HDPE option is use of a "drain wall" at the center of the
rebuilt dike in lieu of the HDPE cutoff wall (Figure G-3). (This is similar to the Parallel Wall
option). The drain wall would be constructed by the slurry trench method but use a bio-degradable
polymer drilling fluid instead of bentonite. The backfill in the drain wall trench would be free-
draining such as concrete sand which would be left in place afier the drilling fluid breaks down.
The backfill would then act as a chimney drain. To remove the water from the drain wall is
problematical. A series of inclined wells drilled from the toe to intersect the wall were considered.

This option has merit because it provides positive drainage. Our concern is difficulty of
constructing a relatively deep wall and the inclined wells which would need to intersect the wall.
Because of these concerns this option was not pursued firrther. We judged the cost to be similar to
the HDPE repair.
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4. Remove And Replace Bottom Ash (Shallow Slide Repair Option)

This option is for repair of potential shallow failures which could occur above the top of the old
dike, even in areas without deep failure. The option involves removal and replacement of the
bottom ash beneath the upper dike. To accomplish this, it will also be necessary to remove and
replace the existing upper dike. This option would eliminate the need for the shallow cement-
bentonite slurry wall in areas of potential shallow failure. This concept is shown schematically in
Figure G-4. In areas of potential deep failure, the HDPE repair is assumed (i.e. HDPE slurry wall,
inclined wells, and a toe berm) except that instead of lime/fly ash slurry injection of the bottom ash,
we assume it is removed and replaced with compacted clay. The cost estimate of $8 million is
given in Table G-2.

A major problem with this option is dewatering during replacement of the clay fill. To account for
this we allowed $100,000 in dewatering costs based on judgment. Also, a temporary excavation or
coflerdam would be needed within the pond to allow removal of the bottom ash. In any case, this
option is significantly more expensive than the other options and was not considered further.
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TABLE G-1
COST ESTIIVIATE FOR MASS EXCAVATION AND KEY TRENCH

||

j|11*'E1~.»1|' 7 ‘WORK ITEM lQUANTITYj rinrr RATE ] umrl TOTAL

1 Mobilization/Demobilization 1 _ $200,000 ls $200,000

2 Strip 22,000 $0.90
2 xacavate an stoc pr sor

3

CY
E d k 'le '1 323,000 $2.50 cy

Deep HDPE slurry wall 99,400 sf

4 Shallow Slurry Wall 52,500

S 5 Inclined Sand Drains
6 .

$i0.50

$19,800

$807,500

$1,043,700

$4.25 sf $223 , 125

$40.00 ft $0

‘ 7

i 6 Lime /flyash inject bottom ash 119,000.

Excavate for toe berm 0

$3.25 Cy $386,750

$2.50
8 Rock key trench 28,000
9 Blanket drain 19,600

Replace stockpiled fill 275,400

$15.00
Cy p $0
Cy $420,000

11

I

i 1_0
12

Trench drains near toe of upper dike 2,200‘. _

-r

Temp sheet pile 24,000

..1.

$15.00 Cy $294,000

$5.00 Cy $1,377,000

$20.00 Cy $44,000

$10.00

13 Roadway on top of dike 2,300 $5.40

14

sf

Cy
$240,000

$12,420
Seed and Mulch 50,000 $0.50

j____

15 Instrumentation 1 $25 ,000 _ allow
‘Subtotal

Cy $25,000
$25,000

Engineering @ 15%

OH and profit @ 15%

Subtotal

$5,118,295

$767,744

$5,886,039

$882,906

Subtotal $6}/68,945
!Contingency @20 % $1,353,789

ETOTAL $8,122,734
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TABLE G-2
COST ESTINIATE FOR REMOVAL AND REPLACEMENT OF BOTTOM ASH

ITEM WORK ITEM [QUANTITY UNIT RATE UNIT TOTAL =

1 Mobilization/Demobilization — _ ii _ $75,000
. 1 __ _ ___‘, _

2 Strip 28,000’ $0.90 Cy
2 Exacavate and stockpile soil 357,000 $2.50 cy

3 Deep HDPE slurry wall 99,400

ls $75,000

$25,200.
$892,500

$10.50
4 Shallow Slurry Wall 0 $0.00

sf

sf
__|.

I

$1,043,700

$0
5 'Inclined Sand Drains 5,200 $40.00 1 ft $208,000

— -"— I

6 Replace with clay fill 348,000 $5.00 Cy $1,740,000‘
7 Excavate fortoe berm _ 10,700

8 Rock toe berm
$2.50 Cy

-1-

$26,750
36,700 $15.00 1 Cy $550,500

9 Blanket drain 9,100
10 Dewatering 1

11 Trench drains near toe of upper dike 2,200“

$15.00 _
$100,000 al

Cy
low

I.4.

I
I1

$136,500

$100,000

$20.00
12 Temp excavate bottom ash at toe 83,000,

13 Roadway on top of dike 2,300“,

Cy $44,000

sf $332,000_ $4.00
_ $5.-40_Lg

14 Seed and Mulch 50,0001
Cy

J

$12,420
$0.50

,_.
Cy $25,000

15 Instrumentation 1! $25,000 allow‘ $25,000

Subtotal $5,236,570

OH and rofit @ 15%_ _ _ P _ $7$5,4s6
Subtotal

If

$6,022,056

Engineering @ 15% $903 ,308

Subtotal $6,925,364

Contingency @20 %
TOTAL

3.5 l_l
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$1,585,075
$3,310,437
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Baldwin Energy Complex – History of Construction  §257.73(c)

Appendix G: Observation of Slope Movement at Fly Ash Pond, Baldwin Energy Complex,
Baldwin, Illinois, URS (2011)
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Appendix H: Photos from the 2015 surficial movement
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Figure I.1. Photo of 2015 surficial movement prior to repairs.

Figure I.2. Photo of 2015 surficial movement area after repairs.


	BACKGROUND
	HISTORY OF CONSTRUCTION
	LIMITATIONS
	REFERENCES
	APPENDICES
	Appendix A: History of Construction Vicinity Map
	Appendix B: Baldwin Energy Complex Drawings
	Appendix C: Baldwin Energy Complex Piezometers Locations
	Appendix D: Specification T-2226
	Appendix E: Baldwin Ash Pond; IDNR Dam Safety Operating and Maintenance Plan
	Appendix F: Final Report of Geotechnical Investigation, Baldwin Power Station, Fly Ash Pond South Dike, Baldwin, Illinois, Woodward-Clyde Consultants, Inc. (1995)
	Appendix G: Observation of Slope Movement at Fly Ash Pond, Baldwin Energy Complex, Baldwin, Illinois, URS (2011)
	Appendix H: Photos from the 2015 surficial movement


