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Dynegy Midwest Generation, Inc.

Havana Power Station
Havana, lllinois

East Ash Pond System

IDNR Dam Safety Program

Permit No. DS2002185

Dam ID No. IL50483

Operations
and
Maintenance
Plan

November 2008
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Havana Power Station
East Ash Pond System
Class 1 Dam Operations and Maintenance Plan

1.0 General

The following operation and maintenance procedures are provided to maintain the
structural integrity of the east ash pond system (cells 1, 2, 3, and the final polishing
pond - cell 4). Cells 1 and 2, and the final polishing pond of this system are classified
as Small Class 1 dams by the lIllinois Department of Natural Resources, Office of Water
Resources (IDNR_OWR). Cell 3 is classified as an Intermediate Class 1 dam.

Cells 1, 2, and 3 are the primary ash deposition cells of the system. The fourth cell is
the final effluent polishing pond. Cells 1, 2, and 3 are not hydraulically connected.

Water elevations in cell 4 will be slightly lower than in cells 1, 2, or 3. The normal pool
elevation of primary cells 1 and 2 of this system is 486 feet above msl. Cell 1 is
currently used only for the deposition of bottom ash and there is minimal free standing
water in the pond. Cell 2 was taken out of service after cell 3 was constructed and
placed into service (2003).

The normal pool elevation of cell no. 3 is 492 feet above msl. The emergency spillway
crest in cell 3 is at approximate elevation 494 feet above msl. This emergency spillway
consists of a concrete overflow channel which would discharge to the final effluent
polishing pond.
2.0 Operation

2.1 Normal Operation and Surveillance

Ash disposal facility operation will be controlled by limiting discharges from the
station to cells 1, 2, or 3 and by varying water surface elevations at the final
effluent polishing pond (cell 4) discharge structure.

(a) Ash Pond Monitoring
An Ash Pond Log shall be used to establish and maintain pond history. All

inspections and maintenance activities shall be recorded. Responsibility for
maintaining this log shall be designated by the Station Manager.

(b) Daily Surveillance

Havana Power Plant 425
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The water surface elevation of each cell of the ash pond system shall be
observed and recorded daily in the Ash Pond Log. A staff gauge is installed
in each cell of the system and these gauges shall be maintained such that
they accurately indicate water level elevations in each cell.

(c) Weekly Surveillance and Inspection

Weekly inspections of the perimeter berms around cells 1, 2, 3, and 4 shall
be conducted, looking for seepage and slumping, and unusual seepage at
and/or blockage of the outfall structures in each cell. All findings shall be
entered into the Ash Pond Log and maintenance activities shall be initiated, if
required.

2.2 Emergency Action Plan

During and immediately following unusual storm and flood events, inspection of
the cells and their appurtenances shall be carried out and recorded at least once
each day.

If the staff gauge in either cell 1 or cell 2 indicates a pool elevation of 487 feet or
492.7 feet in cell 3, inspection of the cells and their appurtenances shall be
carried out and recorded at least once every 12 hours.

If the staff gauge in either cell 1 or cell 2 indicates a pool elevation of 488 feet or
494 feet in cell 3, a downstream flood watch will be disseminated and discharges
from the station to the ash pond system will be suspended. Inspection of the
cells and their appurtenances shall be carried out and recorded at least once
every four hours.

When the staff gauge in either cell 1 or cell 2 indicates a pool elevation of 489
feet or 495 feet in cell 3, a flood warning will be disseminated and downstream
residents that could experience first floor flooding shall be evacuated. Inspection
of the ponds and their appurtenances shall be carried out and recorded at least
once every two hours.

When the staff gauge in either cell 1 or cell 2 indicates a pool elevation of
489.25 feet or 495.25 feet in cell 3, all residents within the breach wave area
shall be evacuated. Inspection of the ponds and their appurtenances shall be
performed and recorded continuously. Residents will not be permitted to return
to the breach wave area until the event concludes, the water surface in the cells
fall to normal pool levels, and complete inspection of the cells and their
appurtenances indicate pond operation to be safe.
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Any unusual condition discovered during major storm events or routine
inspection which may constitute an emergency shall be communicated as

follows:
-
=
L
-
S
(o
=
=
.-
O
<
(a8
Ll
7))
=
Havana Power Plant 427
Dynegy Midwest Generation, Inc. Loal Lombustion Waste Impoundment

Havana, Il Dam Assessment Report




DRAFT

¢ Notice of any type of emergency involving the berms or outfall shall be made
to the Shift Leader on duty.

e The shift leader on duty shall then notify the Station Manager (A.K. Millis;
pager and home tel. nos. 309-297-0105; 309-692-8228; kirk_millis
@dynegy.com) or in his absence the Production Manager (B.W. Veech;
pager and home telephone nos. 309-303-5678 and 815-664-2608,
respectively; e-mail address: byron_veech @dynegy.com). One of these
shall then notify the following city, county, state, and federal regulatory
authorities:

[llinois ESDA, 24-hour SErvice ........ccoovvieviiiinnennnn. 1-800-782-7860

IDNR_OWR, Dam Safety Section ..............c.coeeieinnnin 217-782-3863

IDOT, DIStIC B .veeeeiiiei e 217-782-7301

Mason County Sheriff ... ..o 309-543-2231

Havana Police Department ..., 309-543-3321

DMG, Director of Construction .........cccocvviiiiiiiniiinn.n. 618-206-5801

DMG, Operations and Environmental Compliance(OEC)

.......................................... 618-206-5934 (office)
618-288-5659 (home)
618-401-5060 (cellular)

* * * *

2.3 Dewatering

The Station Manager or the Production Manager shall be responsible for
determining how repairs shall be accomplished and whether dewatering of the
ash pond cells is necessary. Dewatering shall be accomplished by (a) manually
removing the concrete stop logs from cell 4 of the ash pond system and (b)
pumping of water from cell 1, or cell 2, or cell 3 to cell 4.

If water from cell 1, cell 2, or cell 3 must be rapidly drained to cell 4, the internal
berm between cell 1 and cell 4, or between cell 2 and cell 4, or between cell 3
and cell 4 should be breached, but in a controlled manner. Only portions of a
berm should be removed to maintain equalized water levels in cell 4. Breaching
should be constantly manned and monitored by station personnel until water
levels are equalized. Heavy equipment should be kept available so that, if
excessive erosion of a berm begins to occur, berm materials can be replaced.
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3.0 Maintenance

3.1. Semiannual Inspections

Semiannual inspections shall be conducted during optimal conditions at
approximately six-month intervals to determine the general condition of the
berms and discharge structure. Degradation of riprap, berm erosion, tree growth,
animal burrows, and berm seepage shall be monitored during these inspections.

3.2 Vegetation

Berms shall be maintained to protect the structural integrity of the ash ponds.
Damaged and barren areas shall be repaired as soon as appropriate with
topsoil, limed, fertilized, and seeded with appropriate vegetation. Refer to
Appendix A for a repair design suggestion.

Trees and shrubs observed during semiannual inspections shall be cut and
removed from the berms. This shall be done as frequently as is necessary to
insure that no tree reaches a size where the root structure would require removal
and filling. Woody vegetation, shrubs, and trees shall be removed during the
early stages of growth before reaching a 3-inch diameter. Low-growing
vegetation that will not interfere with inspections shall be planted and
maintained. Grass on the slopes of the berms should not be allowed to grow
greater than 12 inches in height.

3.3. Intermediate Standpipe Structures, Final Discharge Structure, and Effluent
Piping

Intermediate standpipe structures (which allow water to flow from cell to cell)
shall be inspected semiannually for significant corrosion, scaling, etc. Structures
significantly corroded shall be promptly repaired or replaced. Substantial
deposits of scale shall be removed.

The final discharge structure shall be inspected semiannually for significant
corrosion and for spalling and cracking of the concrete beams present in the
structure. Any defects discovered shall be promptly repaired.

Effluent piping shall be inspected semiannually for excessive corrosion or
scaling. Pipe which is significantly corroded shall be promptly replaced.
Substantial scale deposits shall be removed. Effluent piping channels shall be
inspected semiannual for seepage (infiltration) and corrosion. Excessive
infiltration and corrosion shall be repaired.
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Erosion of berms around the discharge structure or intermediate standpipe
structures be promptly corrected by revetment with riprap or another erosion
control method. Refer to Appendix A for a repair design suggestion.

3.4. Animal Damage and Repairs

Animal burrows discovered during inspections shall be promptly repaired by
filling with grout.

3.5 Restriction of Unauthorized Vehicles and Personnel

Berm approaches shall be posted with signs and the entire site enclosed by
security fencing to prevent unauthorized travel on the roadways and slopes.

3.6. Annual Inspection

An annual inspection shall be made by a licensed Professional Engineer. This
inspection shall follow IDNR’s “Guidelines and Forms for Inspection of lllinois
Dams”, and shall be followed by verbal and written reports by the consulting
engineer. Based on the findings of the inspection, the Station Manager shall
implement corrective action as required to promote dam safety. Procedures and
methods for corrective action shall be performed in accordance with the
recommendations of the consulting engineer and as outlined above. Copies of
the engineer’s report along with the corrective action taken shall be reported to
the IDNR. An annual statement on forms furnished by the IDNR certifying
compliance with the above maintenance plan shall be submitted to the IDNR.
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Havana Station IDNR O&M Plan
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[LLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NorTH GRAND AVeNUE EAsT, P.O. BOx 19276, SPRINGFIELD, ILLiNOIS 62794-9276 — ( 217) 782-3397
James R. THomPsON CeNTER, 100 WEST RanDoLPH, Suite 11-300, CHICAGO, IL 60601 — (312) 814-6026

Doucias P. ScotT, DIRECTOR

May 22, 2009

Mr. Rick Diericx

Senior Director, Operations Envirommental Compliance
Dynegy Midwest Region Operations

604 Pierce Boulevard

O’Fallon, Illinois 62269

Dear Mr. Diericx:

This letter is in response to Dynegy’s “2008 Closure Work Plan Annual Report” (Annual Report)
and cover letter for the Havana South Ash Pond System, received by the Illinois Environmental
Protection Agency (Illinois EPA) on October 6, 2008.

In the cover letter, Dynegy requests that the Illinois EPA give written approval for the
discontinuation of all Groundwater monitoring at the South Ash Pond site and provide a
declaration of closure. Such action will cause the groundwater management zone (GMZ)
established June 1996, in accordance with consent decree 89-CH-5, to expire.

Pursuant to 35 TAC 620.250(c):

A groundwater imanagenient zone expires upon the Agency's receipt of appropriate documentation which confirms
the completion of the action taken pursuant to subsection (a) and which confirms the attainment of applicable
standards as set forflt in Subpart D.

The Annual Report provides data indicating that during the most recent five years of monitoring,
four monitoring wells Well 04, Well 15, Well 23 and Well 25 have had boron and/or manganese
concentrations higher than the Class I mumerical groundwater standard. No other monitoring
wells have exceeded the Class I numerical groundwater standards (35 IAC 620.410) during that
time period.

Based on the data provided, Well 23 is within the outer most edge (620.240(f)(1)) of the closed
impoundment. The applicable groundwater standard is Class IV groundwater. The Class IV
groundwater standards are equal to existing concentrations (i.e. constituent concentrations must
not increase). The monitoring data provided indicates that both boron and manganese
concentrations show a decreasing trend in Well 23. Therefore, Well 23 appears to be in
compliance with the applicable standards of 35 IAC 620.

Rocxroro ~ 4302 North Main Street, Rockford, IL 61103 —{815) 987-7760 »  Des PLAINES — 9511 W. Harrison St., Des Plaines, IL 60016 - (847) 294-4000
ELGIN — 595 South State, Elgin, IL 60123 — (847) 608-3131 »  ProriA — 5415 N. University St., Peoria, IL 61614 — (309} 693-5463
BUREAU OF LAND - PECRIA — 7620 N. University St., Peoria, IL 61614 —{309) 693-5462 ¢ CHAMPAIGN — 2125 South First Street, Champaign, IL 61820 — (217) 278-5800
SPRINGFIELD — 4500 S. Sixth Street Rd., Springfield, IL 62706 —(217) 786-6892 ¢  CoLLNsviLLE — 2009 Mall Street, Collinsville, IL 62234 — (618) 346-5120
MariON — 2302 W. Main St., Suite 116, Marion, IL 62959 — (618) 993-7200

PRINTED QN RECYCLED PAPER

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Havana Power Plant A-3/
Dynegy Midwest Generation, Inc. Loal Lombustion Waste lmpoundment
Havana, Il Dam Assessment Report




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

DRAFT

While Well 25 is within 25 feet of the edge of the closed impoundment, available data indicates
that the well is screened more than 15 feet below the base of the impoundment, and is therefore
monitoring Class I groundwater. Wells 04 and 15 are down gradient and are also monitoring
Class [ groundwater. During the most recent five years of monitoring all three of these wells
have had manganese concentrations higher than the Class I numerical groundwater standard.

Pursuant to 35 IAC 620.410(a)

Inorganic Chemical Constituents
Except due to natural caunses or as provided in Section 620.450, concentrations of the following chemical
constituents must not be cxceeded in Class T groundwater:

Based on a review of the monitoring data provided and the conclusions of the 2002 EPRI report,
the concentrations of manganese in these three wells appear to be due to natural aquifer
conditions. Under these circumstances, Wells 04, 15 and 25 are in compliance with the
applicable standards of 35 TAC 620.450(a)(4)(A), and no reporting pursuant to35 IAC
620.450(a)(5) is required. '

Based on the Tllinois EPA’s review and interpretation of the data submitted by Dynegy, the
requirements of 35 IAC 620.250(c) have been satisfied. Therefore, the Havana South Ash Pond
GMZ, shall expire as of the date of this letter. The Havana South Ash Pond is considered to be
closed and no further monitoring or reporting is required pursuant to the GMZ.

I trust this responds to your needs. If you have further questions or concerns please contact Lynn
Dunaway of my staff or me at (217) 785-4787.

Sincerely,

ailhan t Gaoites

William E. Buscher, P.G.

Supervisor, Hydogeology and Compliance Unit
Groundwater Section

Division of Public Water Supplies

Bureau of Water

CC: Al Keller, BOW Permits
Connie Tonsor, DI.C
Mike Garretson, CAS
Lynn Dunaway
Groundwater File
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[LLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NorTH Granp Avenue East, P.O. Box 19276, SpRINGFIELD, lLLiNots 62794-9276 —( 217) 782-3397
James R, THOMPSON CENTER, 100 WeST RANDOLPH, Suite 11-300, Cricaco, IL 60601 — (312) 814-6026

DoucGias P. SCoTT, DIRECTOR

May 22, 2009

Mr. Rick Diericx

Senior Director, Operations Environmental Compliance
Dynegy Midwest Region Operations

604 Pierce Boulevard

O’Fallon, Illinois 62269

Dear Mr. Diericx:

This letter is in response to Dynegy’s “2008 Closure Work Plan Annual Report” (Annual Report)
and cover letter for the Havana South Ash Pond System, received by the Illinois Environmental
Protection Agency (Illinois EPA) on October 6, 2008.

In the cover letter, Dynegy requests that the Illinois EPA give written approval for the
discontinuation of all Groundwater monitoring at the South Ash Pond site and provide a
declaration of closure. Such action will cause the groundwater management zone (GMZ)
established June 1996, in accordance with consent decree 89-CH-3, to expire.

Pursuant to 35 TAC 620.250(c):

A groundwater management zone expires upon the Agency's receipt of appropriate documentaticn which confirms
the completion of the action taken pursuant to subsection (a) and which confirms the attainment of applicable
standards as set forth in Subpart D.

The Annual Report provides data indicating that during the most recent five years of monitoring,
four monitoring wells Well 04, Well 13, Well 23 and Well 25 have had boron and/or manganese
concentrations higher than the Class | numerical groundwater standard. No other monitoring
wells have exceeded the Class [ numerical groundwater standards (35 [AC 620.410) during that
time period.

Based on the data provided, Well 23 is within the outer most edge (620.240(f)(1)) of the closed
impoundment. The applicable groundwater standard is Class IV groundwater. The Class IV
groundwater standards are equal to existing concentrations (i.e. constituent concentrations must
not increase). The monitoring data provided indicates that both boron and manganese
concentrations show a decreasing trend in Well 23. Therefore, Well 23 appears to be in
compliance with the applicable standards of 35 [AC 620.

RocxFORD — 4302 North Main Street, Rockiord, IL 61703 - (8155 987-7760  «  Des PLungs — 951 | W. Haerison St., Des Plaines, IL 60016 — (8471 294-4D00
Ewaiv ~ 395 South State, Elgin, IL 60123 - (8473608-3131 ¢  Psogia - 5415 N University St., Peoria, iL 61614 — (309 693-5463
BUREAL OF LAND - PEGRIA — 7600 N. University St., Peoria, IL 61614 — 309 683-5462  +  CHaswacn - 2125 South First Street, Champaign, IL 51820 — (217) 278-3800
SPEINGHELD ~ 4300 S. Sixth Street Rd., Springfield, IL 62706 - 217) 786-6892 »  CoLunsviLe — 2009 Mall Sweet, Colfinsville, iL 62234 — (618} 346-5120
MARION — 2309 W. Main St., Suite 116, Marion, IL 62959 —£618) 993-7200
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DRAFT

While Well 25 is within 25 feet of the edge of the closed impoundment, available data indicates
that the well is screened more than 15 feet below the base of the impoundment, and is therefore
monitoring Class [ groundwater. Wells 04 and 15 are down gradient and are also monitoring
Class I groundwater. During the most recent five years of monitoring all three of these wells
have had manganese concentrations higher than the Class I numerical groundwater standard.

Pursuant to 35 IAC 620.410(a)

[norganic Chemical Constituents
Except due to natural causes or as provided in Section 620.430, concentrations of the following chemical
constituents must not be exceeded in Class I groundwater;

Based on a review of the monitoring data provided and the conclusions of the 2002 EPRI report,
the concentrations of manganese in these three wells appear to be due to natural aquifer
conditions. Under these circumstances, Wells 04, 15 and 25 are in compliance with the
applicable standards of 35 TAC 620.450(a)(4)(A), and no reporting pursuant to35 IAC
620.450(a)(5) is required.

Based on the Illinois EPA’s review and interpretation of the data submitted by Dynegy, the
requirements of 35 TAC 620.250(c) have been satisfied. Therefore, the Havana South Ash Pond
GMZ shall expire as of the date of this letter. The Havana South Ash Pond is considered to be
closed and no further monitoring or reporting is required pursuant to the GMZ,

[ trust this responds to your needs. If you have further questions or concerns please contact Lynn
Dunaway of my staff or me at (217) 785-4787.

Sincerely,

%%ﬂn 7 ﬂ&/@{%ﬂf)

William E. Buscher, P.G.

Supervisor, Hydogeology and Compliance Unit
Groundwater Section

Division of Public Water Supplies

Bureau of Water

CC: Al Keller, BOW Permits
Connie Tonsor, DLC
Mike Garretson, CAS
Lynn Dunaway
Groundwater File
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Design Calculations and Commentary
Submitted for a Dam Safety Construction Permit

Dynegy- Illinois Power
Havana Power Plant
East Ash Pond #3

January 2002
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DRAFT

Introduction to Engineering Cales. September 14, 2001
Havana Power Station JHK
East Ash Pond #3B '

This manual contains the engineering calculations for the #3B cell of the Havana Power
Plant East Ash Pond system, This facility is owned and operated by Ilinois Power
Company of Decatur, Illinois, a subsidiary of Dynegy, Corp. Its construction will be very
similar to the initial ponds of the east ash pond system built in 1992/93 under permit
number 20748 and the pond system built in 1998/99 under permit number . The most
significant change in construction between the #3B cell and the initial ponds will be the
relative size of the new pond, with a storage volume over 2.2 million cubic yards.

The liner for cell #3B will consist of one foot of compacted glacial till clay brought in
from off site covered with a 45-mil polypropylene geomembrane. The membrane is
essentially impervious to water. The clay layer is to provide additional protection against
seepage in the event of pinholes or seaming defects in the membrane. The ponds built in
1992/93 have a three-foot clay liner without a geomembrane.

The maximum toe to crest height for the cell #3B embankment is 34 feet.

Cell #3B will receive no stormwater runoff except for rain that falls directly on the cell or
the top of the embankment. All plant waste streams currently going to cell #2 will be
redirected to the new cell. These result in a maximum of 11.9-cfs flow into the pond. In
an emergency, plant flows can be shut off in a relatively short time.

Outflow from cell #3B will go to the existing polishing pond. From there, the existing
outlet works will carry the water to a backwater area of the Illinois River. The only new
piping work is the standpipe in cell #3B that directs the outflow to the polishing pond.

The accompanying project plans show the construction details for the new cell. The
embankment will be constructed of the on-site soils compacted to no less than 95% of the
Standard Proctor density. The clay liner will also be compacted to not less than 95% of
Standard Proctor density. A competent inspector, who has experience in this type of

work, will observe all construction. The inspector will be hired by the Owner and will be

completely independent of the construction contractor. Furthermore, the Illinois Power
Engineering Department will closely follow the project from start to finish.

These calculations are intended for submittal to the Illinois Department of Natural
Resources, Office of Water Resources for a construction permit. They have been
prepared in accordance with the following Office of Water Resources publications:
1. Rules for Construction and Maintenance of Dams
2. Procedural Guidelines for Preparation of Technical Data to be Included
for Permits for Construction and Maintenance of Dams
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DRAFT

The table of contents lists the scope of these calculations. They cover hydrology,
hydraulics and geotechnical concerns. There are no components of this dam that require
structural calculations.

The greatest risk to life and property in the event of a dam breach of the pond system is
on State Highway 78 immediately west of cell #2, the power plant adjacent to the
highway and the rural township road immediately east of cell #3B and the houses
adjacent to the road. The main channel of the Illinois River is approximately % mile west
of cell #3B. The risk to life and property along the Illinois River caused by a breach of
cell #3B is very small.

| — [ am— — - | —— [ | so— be w2 L= ke md | O e | ——:] [P J— ——— [
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Havana East Ash Pond #3B

DRAFT

Fetch Lengths for Wave Runup Analysis

Angle (degrees)|Length (ft.) Length (mile) |jcosine alpha Length*cos. (mi.) rg
18 1928.89 0.365 0.951 0.347 .
15 2068.72 0.392 0.966 0.378 ﬁ
12 2271.25 0.430 0.978 0.421
9 2431.51 0.461 0.988 0.455 ;
6 2298.65 0.435 0.995 0.433 P
3 2185.24 0.414 0.999 0.413 i
0 2087.94 0.395 1.000 0.395 .
3 2022.59 0.383 0.999 0.383
6 1992.99 0.377 0.995 0.375 4
9 1969.57 0.373 0.988 0.368 ]
12 1651.98 0.370 0.978 0.362 [*
15 1939.97 0.367 0.966 0.355 E
18 1928.77 0.365 0.951 0.347

3

Summations: 12.753 5.034 L

Feff. = 5.034/12.753 = 0.395 miles E

L

E

A

I‘%

¥

)

L

3

L

L
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H Subject: Wave Runup and Fresboard calculation for Pond #3B

H I Purpose:
Calculate the maximum wave runup and freeboard required in Pond #3B of Havana East Ash
H Pond.
|
H il. Assumptions, inputs and references:

i } References:

1) “Wave Runup and Wind Setup on Reservoir Embankments®, U.S. Army Corps of
Engineers, Office of the Chief of Engineers, ETL 1110-2-221, November 1976.

[1 2.) “Wave Characteristics, Wave Runup and Wind Setup Computational Model" program
manual by B.R. Bodine, Corps of Engineers Southwestern Division, January 1986.

t t 3) Calculations done for Havana East ash pond #2

‘ 4.) 100-yr, 24 hr. rainfall from Frequency Distributions of Heavy Rainstorms in llinois,
i | lllinois State Water Survey, 1989
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Project Havana Project No. Designer JHK Date TUULUT ' ey -

-

Subject: Wave Runup and Freeboard calculation for Pond #38

e ~ﬁ s i D

NI, Methedology

Using the methodology outlined in Ref. 1 & 2, calculate the wave runup from the normal water
elevation at 492" and check against the freeboard provided of 4’ between top of dam at elevation
496’ and water elevation of 492",

V. Analysis and Results:

Top of dam elevation= 496’

Normal water elevation= 492

Pond bottom elevation= 455’

Pond depth at toe of slope (elev. 402 - elev. 458') = 34'
Embankment Slope of 3:1

Volume at elev. 492" = 1,893,412 cu. Yd = 53,822,129 cu. Ft.
Area at elev. 492’ = 1,028,963 sq. ft.

s i

Max. overland winds:  1-min. = 85 mph
1-hr. =43 mph

e
G

2.hr. wind estimated at 96% of 1-hr. wind

fumm
[

2-hr. = 0.96%43 = 41.3 mph

g
|

Maximum fetch = 0.395 mi. (See Exce! Spreadsheet output)

From fig. 11 of Ref. 1:
&-min. dur. - 58 mph
8-min. dur. - 28 mph
10-in. dur. - 17 mph

I )

From Ref.2:

Using a U= 65 miph design wind and Fg = 0.395 mi,,

P
LA

U, = 0.58%(Up)' 2
= 0.589(85)" 2
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= 100 mph
t’l
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’ ‘ Subject: Wave Runup and Freeboard caiculation for Pond #3B

DRAFT

M = 0.0301(U,)F 2
= 0.0301(100)0.395"2
= 1.89'

T = 0.559[(U)FI'"?
= 0.559[(100)0.395]"*
=1.90 sec.

Ly=5.12x(T%) where L, = wave length
= 5.12(1.90)2
= 18.56'

L 4/2 = 9.28' < avg. pond depth, therefore waves are not affected by bottom
R, = {H, sin 6)[(5.95 tan 8) + 1.5][0.123L/HJ*

where a= (1.58-2.35 tan 0 + 0.092 cot 8 - 0.26)(Hy/d,} and d, = depth of water at toe of slope
=[1.58-2.35(1/3) +0.092(3) — 0.26](1.89/34)
= 0.0452
and 6= embankment slope and tan 8 = 1/3
R, = (1.89" sin 18.43°)((5.95/3) +1.5](0.123x18.56"/1.89")"- 142
=210
R, = 1.517R,
=3.18

Wind setup
S = UPF /1440D , where U= wind speed (mph), F, = 2x(fetch distance) and D= avg. depth
S = 68%2)(0.395)/1440x34’ = 0.075"
Maximum elevation = 3.18'+0.075'+ 492.68' (max. stage elev. from Havana1.out output)
= 495.93’ ~ 496’ (Acceptable, since location is only at one point with wind

blowing in most critical direction and with maximum wind and
stage elev.)

Conclusion: Wave Runup and Freeboard acceptable.

LA 1B
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l l Hydrologic Analysis/ Spillway Analysis November 7, 2001

Havana Power Station JHK

H East Ash Pond #3B

The pond system meets the following two design criteria:

I } 1. For the main spillway, a 100-yr., 24-hr. storm plus maximum plant flow must
be safely routed through the pond system. This equals a 7-inch rainfall in 24
hours plus a plant flow of 11.9 cfs (7.70 MGD).

P 2. For the emergency spillway, a storm equal to one-half the PMP storm plus

maximum plant flow must be safely routed through the pond system. One half

the PMP equals a 16-inch rainfall in 24 hours plus a plant flow of 11.9 cfs

(7.70 MGD).

i For the pond system, the main spillway and emergency spillway are the same. Standpipes
\ ! in ponds 1, 2 and 3B, discharge into pond 3. A stoplog structure in pond 3 discharges into
an underground 36-inch RCCP that carries the water to the Illinois River. With the
! | exception of the standpipe in the proposed pond 3B, all the outlet structures are existing.

h As part of the construction of the new pond, a secondary emergency spillway will be
. added between ponds 3B and 3. This spillway will be a concrete-lined overflow spiliway.
z { ’ Tt would receive flow only if the 36-inch pipe between ponds 3B and existing pond 3
m should become blocked.
! ! From the HEC-1 computer program, the following results were obtained. The HEC-1L
E runs were run using both the maximum pipe discharge capacity and the pipe discharge
) capacity based on weir equation. For the ¥; PMP storm, the stoplog discharge capacity
l ] was based on the weir with end contractions equation. The maximum pond elevations for
: the 100-yr. storm are below the maximum pond level, as established by wave run-up and
u i | setup calculations. Tt is assumed that wave action will be limited during a % PMP storm.
A
2 the PMP storm
o lt | Pond max. elevation {feet) max. discharge (cfs)
N
a 1 486.92 23
| 2 486.57 35
i 3B 493.17 40
[y » 3 486.79 93
> L
. 100-yr., 24-hour storm
H L Pond max. elevation (feet) max. discharge (cfs)
: 1 486.41 8
u : [ 2 486.21 19
3B 492.68 18
u . 3 485.63 42
- 4 | Lo il
| HA
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References used:

1. Frequency Distributions of Heavy Rainstorms in Illinois, Illinois State Water
Survey, 1989.

2. Effects of Basin Rainfall Estimates on Dam Safety Design in Illineis, Illinois State
Water Survey, Surface Water Division, 1981.
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Stage-Storage Relationship- Pond 1 at Havana Power Station

DRAFT

A\ AV AVEY

Stage (ft) Storage (acre-ft) Water surface area {acres)
l ] 486,00 0.00 20.83
' 486.50 10.53 2117
s 487.00 21.17 2142
! 487.50 31.94 21.66
! 488.00 42.84 21.94
' 488.50 63.85 22.15
z | 489.00 64.98 2239
! 489.50 76.24 22.64
[7 I 490.00 87.62 22.88
I Normal poot elevation: 486'
z ﬂ Area at normal elevation: 20.93 acres = 911,818 sq. ft.
m 7 Max. pool elevation: 4380
i ! Area at max. elevation; 22.88 acres = 996,705 sq. ft.
S
[
w
- i
T g
i
O |
(2 4 :
Havana Power Plant 4-50
Dynegy Midwest Generation, Inc. Loal Lombustion Waste lmpoundment
Havana, Il Dam Assessment Report




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

DRAFT

14
6/20/01
[
f L
Stage-Discharge Relationship- Pond 1 at Havana Power Station
1
Weir Equation Input {
Q=CLHM.S D= dia. of standpipe = 30" ri
L= PI"D H= head increment i
C=333
f 1
14
Comments Stage (ff) | Head (ft) Q (cfs)
3
elev. of standpipe 486.00 0.00 0.00 I 3
486.50 0.50 9.25
487.00 1.00 26.15 )
pipe flow begins 487.50 1.50 48,05 L
488.00 2.00 73.97
488.50 2.50 103.38 E]
489.00 3.00 135.90 L
489.50 3.50 171.25
490.00 4.00 209.23 F
Normal pool elevation: 486' 4
Area at normal elevation: 20.83 acres = 911,818 sq. ft. [i
Max. pool elevation: 490 .
Area at max. elevation: 22.88 acres = 996,705 sq. fi. 3
Two cases will be considered: L
1.) Max. weir flow with head of 0.5(pipe diameter). This is conservative for the evaluation of the pond [?
g
2.) Max. pipe flow with 4.0' head of water. This is conservative for pipe evaluation.
1
b
1
L
I 1
4
T
L
Nl \A L
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8/20/01
|
I - |
Stage-Discharge Relationship- Pond 2 at Havana Power Station
.
i 1| Weir Equation Input
; l Q=CLH*M.5 D= dia. of standpipe = 36"
i L=PI'D H= head increment
C=3.33
Comments Stage (ft) | Head (ft) Q {cfs)
i .
! i elev. of standpipe 485.50 0.00 0.00
486.00 0.50 11.10
] 486.50 1.00 31.38
( ‘ pipe flow begins 487.00 1.50 57.66
487.50 2.00 88.77
{* 488.00 2.50 124.06
| } 488.504 3.00 163.08
489.00, 3.50 205.50
i f 489.50 4.00 251.08
“; | 480.00 4.50 299.59
. Normal pool elevation: 486"
; j Area at normal elevation: 19.4 acres = 845,135 sq. ft.
( Max. pool elevation: 480’
‘ ! Area at max. elevation: 20.48 acres = 891,891 sq. ft.
.
. Two cases will be considered:
[
i 1.} Max. weir flow with head of 0.5(pipe diameter). This is conservative for the evaluation of the pond
; 2} Max.rpipe flow with 4.5" head of water. This is conservative for pipe evaluation.
}
P
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6/20/01
[
Stage-Storage Relationship- Pond 2 at Havana Power Station
Stage (ft) Storage (acre-ft) Water surface area (acres) E
486.00 0.00 19.40 I"%
486.50 9.73 18.54 i
487.00 19.54 19.67
487.50 29.40 19.80 (\
488.00 39.34 19.94 i
488.50 49.34 20.07
489.00 59.41 20.21 k]
489.50 69.55 20.34 L
490.00 79.75 20.48
I‘H
Normal pool elevation: 486' :
Area at normal elevation: 19.40 acres = 845,135 sq. ft. I-n
Max. pool elevation: 490" .
Area at max. elevation: 20.48 acres = 891,801 sq. ft. F
¥
[3
3
s
L
[
i
1
L
i1
L
i k]
L
\W o\ L
L
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Stage-Discharge Relationship- Pond 3B at Havana Power Station

Weir Equation

input

Q=CLHM 5 D= dia. of standpipe = 36"

L=PI*"D H= head increment

C=3.33

Comments Stage (ft) | Head (ft) Q (cfs)

elev. of standpipe 492.00 0.00 0.00
492.50 0.50 11.10
493.00 1.00 31.38

pipe flow begins 493.50 1.50 57.66
494.00 1200 88.77
494.50 2.50 124.08
495.00 3.00 163.08
49550 3.50 205.50
496.00, 4.00 251.08

Normal pool elevation: 492'

Area at normal elevation:

Max. pool elevation:
Area at max. elevation:

Two cases will be considered:

1.) Max. weir flow with head of 0.5(pipe diameter).

2.) Max. pipe flow with 4.5' head of water. This is conservative for pipe evaluation.

496'
46.28 acres = 2,016,020 sq. ft.

44.28 acres = 1,928,963 sq. ft.

V¥ 3,

Thié is conservative for the evaluation of the pond

Havana Power Plant
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1172101 i
[
Stage-Storage Relationship- Pond 3B at Havana Power Station rj _
Stage (ft) Storage (acre-ft) Water surface area (acres) f’
I
492.00 0.00 44.28 .
492,50 22.20 44,53 r :
493.00 44.53 44.78 4
493.50 66.98 45.03
494.00 89.56 45.28 P
494.50 112.26 4553 4
495.00 135.09 4578
49550 158.04 45.03 F
496.00 181.12 45,28 4
i’ 3
Normal pool elevation: 492' 4
Area at normal elevation: 44.28 acres = 1,928,863 sq. ft.
9
i Max. pool elevation: 496’ L
| Area at max. elevation: 46,28 acres = 2,016,020 sq. ft.
F
E
2
)
)
I
F
|
{%
4
k]
L
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i
L
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Stage-Discharge Relationship- Polishing Pond 3 at Havana

Weir Equation

. Q=3.33*L*HM .5 Q1 = 3.33%(L-0.2"H)*HA .5
: I’ L= Weir length= ¢' Weir length adjusted to account for end contractions
- HAVANAS . 0uT  AND
USED onuy ok HA:NM‘ BT NS
Elevation () Head (ft) Q {cfs) Q1 (cfs)
i‘ | 484.00 0.00 0.00 0.00
! 484,50 0.50 7.06 6.95
. 485.00 1.00 19.98 19.31
( ! 485.50 1.50 36.71 34.87
} 486.00 2.00 56.51 52.74
486.50 2.50 78.98 72.40
H 487.00 3.00 103.82 93.44
487.50 350 130.83 115.56
488.00 4.00 15.84 138,53
( ] 488.50 450 190.73 162.12
; 480.00 5.00 223.38 186.15
489.50 5.50 257.71 210.47
| ] 490.00 6.00 203.64 234.92
1
|
.
L
!
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7/30/01
[
i’?
Stage-Storage Relationship- Pond 3 at Havana Power Station i
Stage (ft) Storage (acre-ft) Water surface area {acres) E
484.50 0.00 4.70
485.00 2.36 476 E
485,50 4.76 4.82 -
486.00 7.18 4.88 _
486.50 9.64 4.94 F
487.00 12.12 5.00 i
487.50 14.63 505
488.00 17.17 5.11 F
488.50 19.75 5.17 E
489.00 22.35 5.23 ]
489.50 24.98 5.29 I 1
490.00 27.64 5.35 i
f
Normal pool elevation: 484.5 3
| Area at normal elevation: 4.70 acres = 204,790 sq. ft.
‘ E!
Max. pool elevation: 490" L
Area at max. elevation: 5.35 acres = 232,886 sq. fi.
{9
.
k]
[
L
1»'?
i
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Havana Power Plant A-57
Dynegy Midwest Generation, Inc. Loal Lombustion Waste lmpoundment
Havana, Il Dam Assessment Report
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Principal Outlet Design

Ilinois River

i : #4
. 1l
L |
' Pond #1 | —#1 | Polishing Pond #3 |

#24—--- | Pond #2 |

' 20.48 acres

I
!22.88 acres . 5.35 acres
I

0.0358 mi?| | =0.00835 mi’ |=0.032 mi |
i J | | |
#3
! 5
F l Pond #3B I
Plant Flow— | I
z { ’ ! 46.28 acres = 0.072 sq. mi |
L - '
: L #1-  30”$ standpipe discharging into bottom of Polishing Pond
L
U' #2- 367} pipe between Pond #2 and Polishing Pond
o i ){ #3-  36”¢ standpipe between Pond #3B and Polishing Pond
H #4- 6’ wide stop log structure and 36” ¢ RCCP to Illinois River
o
I I i For 24-hr. events, plant flow = 11.9 cfs (7.70 MGD)
>
.- |
Havana Power Plant A-58
Dynegy Midwest Generation, Inc. Loal Lombustion Waste lmpoundment

Havana, Il Dam Assessment Report
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Flow vs. Time
PEAK: 138.39; TIME OF PEAK: 12 hrs. 0 min.; VOLUME: 580567.20
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Flow vs. Time

130 PEAK: 124.05; TIME OF PEAK: 12 hrs. 0 min.; VOLUME: 520401.60
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Flow vs. Time
PEAK: 32.17; TIME OF PEAK: 12 hrs. 0 min.: VOLUME: 134975.40
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Flow vs. Time .
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Flow vs. Time
PEAK: 283.54; TIME OF PEAK: 12 hrs. 0 min.; VOLUME: 1189479.00
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US EPA ARCHIVE DOCUMENT

DRAFT

Effluent Pipe Analysis ' January 2, 2002
Havana Power Station JHK
East Ash Pond #3B :

The discharge from pond #3 is carried to the Tllinois River by a 36-inch round reinforced
concrete pipe. The pipe is fitted with Anderson Seals —a three-part rubber joint seal that
allows the pipe to operate under pressure without leakage at the joints: Under normal
conditions, the pipe does not flow full. At high flow conditions, water will back up in the
stop log structure, pressurizing the effluent pipe.

The following conditions were analyzed using the FlowMaster program from Haestad.
L. 100-year, 24-hour storm, will all ponds discharging through the effluent pipe.
2. The %-PMP storm, with all ponds discharging through the effluent pipe.

The results of the pressure pipe analysis for each of the two conditions is summarized
below:

Condition Required Flow (cfs) Pressure at Pipe Inlet
1 42 neg. head- pipe not full
2 93 9.99 psi (~23” head)

Condition 2 would cause some water to overflow from the manholes located along the
length of the 36” effluent pipe, due to the high pressure. This is acceptable because of the
small likelihood of the %-PMP storm and general flooding n the area from sources other
than the pond.

However, as an additional precaution, the standpipe in pond 2 will be modified to restrict
water flow into pond 3 once pond 3B is put into service. Pipe diameter will be reduced
from 3’ ¢ to 1.5” ¢. Two additional HEC-1 runs were made to investigate effects on
possible pressure and flow through first manhole:

1. Discharge from pond 2 reduced to reflect restricted flow. The HEC-1 analysis showed
that flow at the outlet structure was reduced to 82 cfs, which translates into
approximately a 13" head at the 1* manhole.

2. Same as above plus plant flow of 11.9 cfs stopped. This condition may require change
in plant operating procedures if water is seen discharging through manhole. The
HEC-1 analysis showed that flow at the outlet structure was reduced to 72 cfs, which
translates into approximately a 6.9 head at the 1* manhole and $.5" head at the 2
manhole. The existing 1* manhole configuration shows that it is capable of
containing up to 10.5° of head, which is greater than the 6.9° head calculated and 6.8°
head at the 2 manhole which is greater than the 5.5 calculated, therefore no
overflow occurs once plant flow is stopped.

OB
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Eff. press.@23 cfs (0.5 PMP-16" storm)
Worksheet for Pressure Pipe

Project Description

Project File c:\haestad\fmw\havana3b.fm2
Worksheet Pressure at @j{cfs effluent flow )
Flow Element Pressure Pipe a3 E
Method Hazen-Williams Formula
Solve For Pressure at 1
[
Input Data ,
Pressure at 2 0.00 psi ﬁ
Elevation at 1 464.00 ft L3 -
Elevation at 2 448.30 ft ¥
Length 3,684.00 ft z L
C Coefficient 140.0
Diameter 36.00in . .
Discharge 417420 gabmin = 93 cfs f
= |
' Results . d F
m ‘ : Pressure at 1 9.99 psi - 23.i' hee i}
! Headioss 38.75 ft
z : Energy Grade at 1 489.74 # E
Energy Grade at 2 450.99 ft i
Hydraulic Grade at 1 487.05 ft
: Hydraulic Grade at 2 448.30 ft 3
Flow Area 7.07 ft2 ]
u’ Wetted Perimeter 9.42 ft
Velocity 13.18 ft/s 3
o Velocity Head 2.69 it L
Friction Siope 0.010517 ft/ft
Q |
i
w [
d
= i
als *
@) :
Lz
o |
¢ 11/07/01 FlowMaster v5.15 y
03:22:36 PM Haestad Methads, Inc. 37 Brookside Road Vaterbury, CT 06708 (203) 755-1666 Page 1 of 1 L
o ) d
7)) ‘ ,
Havana Power Plant 4-163
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DRAFT

- Eff. pipe press. @42cfs(100 yr storm 7")
i Worksheet for Pressure Pipe

! i Project Description

e
o~

Project File c:\haestad\fmwihavana3b.fm2
o Worksheet Pressure at 42 cfs effluent flow
; ’ Flow Element Pressure Pipe
Method Hazen-Williams Formula
0 Solve For Pressure at 1
N
; Input Data
i Pressure at 2 0.00 psi
! Elevation at 1 464.00 ft
| Elevation at 2 448.30ft
i Length 3,684.00 ft
b C Coefficient 140.0
o Diameter 36.001in
: ; Discharge 18,850.0 galimin = 42 cfs
il
I [7' Results _
z j Pressure at 1 -2.95 psi Pioc beas wer Rusw FuL-
Headloss 8.89 ft
m Energy Grade at 1 457.74 ft
i ' Energy Grade at 2 448.85 ft
Hydraulic Grade at 1 457.18 ft
E I Hydraulic Grade at 2 448.30 ft
L Flow Area 707 e
Wetted Perimeater 9.42 ft
: Ui Velocity 5.94 ft/s
U 1 ! Velocity Head 0.55 ft
Friction Slope 0.002413 fi/ft
(& |
1
L |
= '
ol
=i i
.- |
o
. 11/07/01 FlowMaster v5.15
q l ! 03:24:48 PM Haestad Methods, inc. 37 Brookside Road  Waterbury, GT 06708 (203) 755-1666 Page 10of1
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PrOECT:  Havawn Last Asu Pewo 38 Prosect No.

SUBIECT: £ FFLuEsT P98 AvaLYs)s DESIGNER:  JH i ﬁ
PAGE: 3
DATE:
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DRAFT

Submerged standpipe discharge

Worksheet for Pressure Pipe

Project Description

Project File c:\haestad\fmw\havanalb.fm2
Worksheet Pond 3B-Submerged standpipe flow
Flow Element Pressure Pipe

Method Hazen-Williams Formula
Solve For Discharge

Input Data

Pressure at 1 0.43 psi

Pressure at 2 2.60 psi

Elevation at 1 6.00ft

Elevation at 2 0.001t

Length 150.00 ft

C Coefficient 135.0

Diameter 36.00in

Results

Discharge 31,378.0 gal/min
Headloss 0.99 ft
Energy Grade at 1 8.51 ft

Energy Grade at 2 7.52 ft

Hydraulic Grade at 1 6.99 ft
I Hydraulic Grade at 2 6.00 ft
I I’ Flow Area 7.07 ft2
Wetted Perimeter 9.42 ft
{ } Velacity 988 ft/s
i Velocity Head 152 ft
Friction Slope 0.008632 ft/ft
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DRAFT

Eff. press.@82 cfs (0.5 PMP-18" storm)
Worksheet for Pressure Pipe
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Project Description

Project File chaestadifimwihavana3b.fm2
Worksheet Pressure at 92 cfs effluent flow 1
Flow Element Pressure Pipe I:
Method Hazen-Williams Formula
Solve For Pressure at 1 1
[
Input Data .
Pressure at 2 0.00 psi 1?
Elevation at 1 465.00 ft i
Elevation at 2 448.30 ft ;
Length 3,684.00 ft F
C Cosefficient 140.0 i
Diameter 36.00in §
Discharge 36,805.0 gamin > 82 <fs F
3
Results F
Pressure at 1 6.06 psi a4l he ook @ ovriet STRUCT. §
Headloss 30.69 ft
Energy Grade at 1 481.08 ft , , ! ot~ 8 ki
Energy Grade at 2 45038 14l (wEr =27 . L 90 [5 papnee { i
Hydraulic Grade at 1 478.99 it ‘
Hydraulic Grade at 2 448.30 ft E]
Flow Area 7.07 ft? i i
Wetted Perimeter 9.42 ft
Velocity 11.60 ft/s 1
Velocity Head 2.09 ft { i
Friction Slope 0.008330 fi/ft
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DRAFT

Eff. press. @72 cfs (0.5 PMP-16" storm)
Worksheet for Pressure Pipe

H Project Description
Project File c\haestad\fmwthavanadb.fm2
" H Worksheet Pressure at 92 cfs effluent flow
| l Flow Element Pressure Pipe
Method Hazen-Williams Formula
tl Solve For Pressure at 1
L
o, Input Data
’ j[ Pressure at 2 0.00 psi
Elevation at 1 465.00 ft
[ Elevation at 2 448.30 1t
i 'g Length 3,684.00 ft
C Coefficient 140.0
Diameter 36.00 in
‘ g Discharge 32,316.0 gal/min = T2 cfs
! ] Results , ,
5 Pressure at 1 3.22 psi  w 143 head @G eutLeT $YRuCT,
Headloss 24.42 ft
{ R Energy Grade at 1 474.03 ft ‘ \ o7
‘ Energy Grade at 2 449.91 ft 2 &.82 A |7 gpaprow

Hydraulic Grade at 1 472.42 ft

l i Hydraulic Grade at 2 448.30 ft

{ [ Flow Area

Wetted Perimeter
I Velocity
i l Velocity Head

Friction Slope

7.07 ft :

9.42 ¢ sc 3 Pipe ¢ 4635
1019 fus o
1.61 ft Giapy  wrev. ted
0.006547 fu/t

STicwe - uf  ABavk 4pavt
gyTU et PrECE

1
Aot £ 8F el 743

i @ wiw  HanHet& (oo FuRIEUIL DuowiTReAn ‘)
L]
,,I(,_ «’ ':—r":',,'? O‘) O S P
' Z;i?-i 36t -27% o = 3.4 & opea pwEel s
L Tegd!
. spr0e  ©1UY 466 .
I - 43,2 & of PP
i + 3.0 gr;c«_-u')f"
—ZF" 5 54T ot
12/14/01 FlowMaster v5.15
08:29:31 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, GT 08708 (203) 755-1666 Page 1 of 1
|
Havana Power Plant A-I68
Dynegy Midwest Generation, Inc. Loal Lombustion Waste lmpoundment
Havana, Il Dam Assessment Report



DRAFT

Z8L0°C P9LOTO LPLO'C €L0°0
PI90°0 865070 €8S0°0 8950°0
99%0°0 ZSPD°0 BEFO'O SZHFOO
ZEC0"0 6IE0°Q LOED'Q ¥6Z0°0
8020°0C 9610°0 GBIO'O €LI0'0
¥600°0 €800°0 €£L00°0 2900°0

T 39¥d

NOTILYMLTIINI IdAY ONY NEIED:
‘RONINO@EA WOYLS JITUMISSA ‘NOILYTNDTYD

1 ebeg
ZIL0°0 965070 6490°0 2950°'0
£550°0 B8ESO0 £2S0°0C BOSO'O
TIPO'0 B86E0°0 FBED'O TLEC'O
1820°0 6920°0 (S20°0 PBRZO'OQ
T9T0°0 STI0'0 8€T10°0 21070
T600°0 TF00'0 T£00°0 20070

zz T

091

LOANT T-D3H

o}

L] ) it
9¥90°0 €£80°0 od 9T
P6%0°0 8KCO od ST
86£0°0 SKEO'O D4 P
ZEZ0'0 ZE0'O 2d €T
9TI0°0 $QIC"Q 24 Z1
100°0 ] o4 1t
1drosad
PENULT 9 NI 0t
a1 44 8
8G€0°0 ¥4 8
0 [ ox L
TPUOd MX 9
b o1 S
TENYLT Q1 1T 4
WNEIOYIU -
ar €
ar z
ar 1
A al NI

WHEI¥ODTY FONTYIAITIA FLINILE MAN EAYM JTLIYWANIN

dL7d 5501
FOYWYA INIAT ITONIS

TYAYILNI NOILWINDTYD QIYISEA IV SHI¥IS FIWIL QUdA:§Sg

Y ZONIOYIAWENS MOTILNO MYTUYAVA :SNOILIO MAN
NOISYIA LLNYHIMOJ #HI SI SIHL "T18 d3§ 87 QILVA SNOISIAZY HIIM QIONVHD S¥M QUVO-HY NO -MMSHY- A0 NOILINIAZQ ZEHL
THYOLINYLS L0ANI FTALS-EL6T AHL HIIM 0ESO FSOHI WO¥d UIDNYHD FAYH -WOTIM- ONY -dWIIY- SITEWINYA 40 SNOILINIIAQ IHL

TMMTOEH ONY '80TOFH ‘SOTI3H ' (€L NUL) IDFH SY NMONM T-03H JO SNOISHEA SNOIATNA IV SIIWTIATY WYMOOUd STHL

HKK

X

X

X XXXXX
).mm rl\x\ X

FARRKAKLERR IS SRR R A REKE AR KL RSN AN HEA R
* *
* 8¥LI-TSS (916) ®
* 971956 WINYOATIVD “SIAvd %
LIATALS ANODES 609 ®

YIINITD ONTHIAIANIONE DIDOTOHAAH *
SYHENISNI 40 S4d0D AWEY "5°Q %
x

*

Xk ox ok ¥

R R L L1 T T TR

ININWND0A IAIHDOYEY vYd3 SN

HRREKX XXAEXXX X
X X
xR

X X
X X
KERXX XRXXRKK X

E b g

N0 BURARY

X
X
X

XXXX . XXKXXKX

X
X
X

R AL L IR T T LT T Y T T e gy

P x
B HRLL FI¥d NOY .
x «
x FT°0°F NOISHHAA ]
* T66T  AWW M
* (1-D3H) ZOWNIYd HIVEIOYAAH GOOTLL *
x x
LR R R R LT R R T TR TS PP

1

W A

-~
8 §§
88
S X
S §
N
88
8§ &
5 §
s Q
[
I~
]
S
NS
[
S
]
K
S
]
1]
1y
“ N
2
8 g
X 5
§3
£33
1]

S &,
T



DRAFT

——

F9¢d

z918°0
999L"0
6L95°0
82¢°0

TLLT0
6EFT 0
8L1T 0
L60°0

Z8L070
¥190°0
99700
ZEEOTO
80200
760070

Zzi8 0 8080
88SL°0 PISLO
80EFT0 PVSE'D
¥122°0 2Z6TZ2°0
€ELTT0 L6910
80FT™0 6LELO
96TT*0 GETT'O
560°0 1£60°0
¥9LO"0 L¥LOTC
8660°0 £850°0
Z5F0°0 BEVO'O
61E€0°0 LOEQ'D
961070 GSBTI0'0
£800°0 ELOO°Q
Grrrr gt
z°%2 z'8¢

06¥ §'68%

Z9°L8 BZ°9L
8L66°0 L9667Q
b986°0 €£S86°0C
9FL6°0 PELETO
2296'0 196°0

Y6VE'0 BY6'0

9¥€6°0 £E£6°0

bLI6'D GSTI6°0
9L68°0 656870
£GL8°0 8ZL8°0
FLE80 CTVVPB'O0
ZZ18°0 80870

88SL°0 bISL'C
80EY"0 PFSE'Q
PTEZ 0 2ST1T°0
€ELT 0 LG9T'O
BOF1°0 6LET'D
98TT°0 SETL'O
S60°0 TE€60°0

ININWND0A IAIHDOYEY vYd3 SN

2 sbeg
9£08°0 66L°0 ZW6L°0 6BL'D
PEFLTO GELTO Z8¢LT0 ETILTO
890€£°0 £82°0 STLZ 0 609270
¥60Z2'0 0270 686170 TH6T'0
€99T°0 €8170 86ST°0 99GT1°0
SET'Q €ZET°0 96ZT'0 TLZT°0
FTITIT'0 €601'0 ZL0T°0 TIS0T'O
2160°0 2EBC'0 FLBO'O §580°0
£L0°0 ZTLO00 9690°C 649070
895070 €G6G0°0 B8ES0'0 £2S0°0
6Zv0'0 TI¥0°0 86£Q°0 PH8E0°0
$620°0 T1820°0 6820°0 LSZ0°0
€LT0°0 13T0°C ST0°0 gET0 0
Z900°0 TS00'0 T¥00°0 TE0O°O
44 1
Lt rege g
LO4NI T-D3H
Z2°92 Z2'92 2 9z c'9z
58% G 88k 88t G L8h
86 b9 $8°€S p8°¢ch 6 1E
Q
[44 Q
T 1
9666°0 V¥66°0 €€66°0 CI66°0
1r86°0 6286°0 BIBE°0 9086°0
22L6°0 60L6°0 L696'0 G896°0
L6S6°0 FBS6°0 TLG6°0 6556°0
99F6°0 ZTSKE'0 8EWGE0 £2p6°0
PTIE6'0 L636°C 826'0 £926°0
9€16'0 LTIT6'0 8606°0 8L06'0C
PEEB'C 2168°0 68870 83988°0
E0L8°0 9L9B°'0 ¢6P98°0 2Z98°Q
60V8°0 9LE8 0 ZpEB'O 80£8°0
9£08°0 66L°0 TF6L'0 68L°0
PEFL'0 SELTO Z8ZL°0 ETL70
890€£°0 £8Z°0 STLZ 0 609270
F602°0 ¥0Z°Q 686T°0 1F6T°0
€991°0 €£91°0 86ST 0 99ST1°0
SET°0 €CET'0 962170 TicTl'0
PITT 0 €601°C <ZLOT'O T1S01°Q
CI60°0 <¢680°0 FPLBO'Q §SBO°Q
QN0 " EPURABH
S

9€8L70
986970
€182°0
G6BT 0
#ESTT0
95z170
£€0T°0
9€80°0
299070
905070
TLEO'Q
¥pe0 0
JRAR]
zo0'0

Q

L8k

L1712

98%
Q
2

001

T
T66°0
P6L6°0
21960
avS6°0
80¥6°0
9v26°0
8506°0
9p88°0
y658°0
€L28°0
9€8L"°0
9869°0
€T52°0
S681°0
PEST O
9%21°0
EQT 0
9€80°0

8LL°0
289°0
LZbz 0
168170
Z0S1°0
€221°0
T0T°0
878070
9%90°0
pEv0o°0
8GE0'0
[AxA
91100
T00°0

PENUCT

S°98F
€601

ATT3
0
HWYND

00T

T
6686°C.
Z8L6"0
996°0
£€66°0
€6£6°0
8226°0
8£06°0
£288°0
595870
LEEZB O
8LL"0
28270
LIk o
168170
208t 0
€221°0
T0T°C
818070

Lt o4
£€99°0 Od
§£Z°0 Od
8170 Jd
LFT°0  Od
Zi'o 2d
660°C 2d
80°0 ol 1
€90°0 D4
gy0’0  od
S¥E0°0 Od
gzo’o o4
S0T0°0 Od
0 ad
1dtoead
9 NI
91 ad
2€0°0 wd
0 (e}
¢puod ™
Tt ar
[l 038
anotpuod
98¥% as
asgaTpuod .
0 AS
ToaTpuod .
T 13-4
0 o
1adta A
<10 an
0 ST
T ok
L886°0 04
LLE"D od
Lb96°0 0d
Z266'0 04
LLEE'D D4
126'0 04
g106°0 24
88°0 24
§€58°0 04
2870 24
TLL'O 2d
£99°0 o4
§€2°0 04
I8T°0 od
LBT°0 04
2170 ol ¢
660°0 04
80°0 24

ANIT

™
o

44

A-170

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

o

£

HOYd

g
|-
S€96°0 TT96°0
LOS6"0 b6EE"0
Z9€6°0 9PEBTO
261670 ¥LI6°0
L6680 9Le8°0
LLLBT0 €SLB°0
S068°0 VLFB'O
¢318°0 <CTIB'0
985,70 B885L°0
6L95°0 BOE®'O
8¢Z°0 $1ZZ0
TLLTT0 EELTTO
6£PT°0 80PT"O
8LTIT°0 961170
L6000 S60°0
¢8L0°0 ¥9LO'O
FT90°0 86500
99%0°0 Z5¥0°0
[ ERERRETIRRRE
TEEO'0 6TIE0°Q
8020°0 961070
¥600°0 EBOOQ
06
6°8¢C
SLT6L
6866°0 8L66°0
9L86°0 ¥986°0
85L6°0 9PLE"0
SE96°0 €T96°Q
LOSE'0 ¥6H6°0
TIEE0 9PEE"O
Z6I6°0 FLTI6'0
L6680 916870
LLLBD €GLBTO
€0G8°C bLPB'O

il

o

P e o

¢ ®beg

@ o

19670 L6S6°0 FBS6°0 <TLSE'0 659670
8%¥6'0 99%6°'0 ZSPE°0 BEVE'0 £7F6°0
€€6°0 PIE6°0 L6Z6°0 BZ6 0 £€926°0
GST6°0 9ET6°0 LTII6°0 B606°0 BLO6'O
SG6B°0 PE68°0 TI6B8°0 688°0 8988°0
B8CLB°0 Z0LB"0 9.88°0 6¥%8'0 229870
ThPB'0 609870 9LEB0 ZPEB'0 80£8°Q
80870 9£08°0 66L°0 CF6LT0 68BLTO
PTSL™ 0 bEPLTO SEL'0  TSTLO E£IL°0
PESE"O 830£°0 €82°0 STLZ'0 6092°C
2SIz 0 W¥60Z°0 bOZ'0 686T°0 IF6T'Q
L69T G €99T1°0 €91°0 86ST "0 9895170
6LET 0 SET"O €ZET'0 96ZT°0 TL21°Q
GETT 0 HTT1°0 E£60T°0 ZLOT O 1G0T'O0
TE60°0 <160°0 2Z680°0 FHLBO'O0 GSSBO'O
LPLOTQ ELOTO ¢TL0°0 9690°0 649070
€850°0 8950°0 €%50°0 B8E50°0 E£250°0
8EPO"0 SZPO'O0 TTPO 0 BBEQ'0 HBEQ'O
Qg g
LOdNI T-23H
LOE0°0 ¥620°0 182070 €220°0 LSZO'O
G8T0°0 €LTO°0 T9T0°0 GI0°Q 8ET0"0
€£00°0 Z900°0 TS00°0 TROO'0 TEDO'O
it 1
puod
§°68F 687 5788 88%F SL8k
6782 6782 6°82 6782 682
S5°69 ir-es FE'6F FET6E |14
o]
44 Q
1 T
L966°0 9966°0 Fy66°0 EE66°0 ZTI66°0
£686°0 1TyB6°0 62ZB6°0 BIBG'0 9086°0C
PELETO ZZLE'0 6B0LE'0 L696°0 GBIE O
196 °0 LBS6E 0 ¥8S6°Q ZLE6°0 6BSSE°0
8%6°0 98b6°0 ZSH6'0 BEFEGTQ E€ZHE0
£€6°0 PIE6 0 L6Z6°0 82670 £9Z6°0
S516°C SET6 0 LIT6°0 BE06°0 BLO6'OC
SS6B°0 PEEBTQ CI68°0 688°0 898870
82.8°0 Z20LB'0 9458°0 6F98°0 <Z298'0
Z9¥8°0 60pB°0 9LEB'O ZPEBTO 80EB™O

ININWND0A IAIHDOYEY vYd3 SN

300 PUBARH

Konremimend L— gt Wt rllnu 3

9psS6'0 £ES6°0
80b6 ¢ £6L6°0
9pZ6°0 8ZI6°0
8506 Q0 8€06°0
9vBB°0 €£788°0
P658°0 595870
£L28°0 LEZBTO
9€8L°0 8LLTO
9869°C <Z89°0
€T52°0 LZvZ 0
S68T 0 TG8T'O0
FEST 0 20ST°0
8PZT"0 €TZT'0
€0T°0 T0T'0
9€80°0 8T80°0
2980°0 9F¥S0°0
805070 ©6%0°0
TLEQTQ BREDTQ
PEEEERE
PFP20 0 2Eeo'g
L2T0°0 9TT0°C
20070 T00°0
Q FONVLT
0 0
[ 0
yse pasodoxd man
LB $°98%
682 69°G6T
PSU6T EL°6
98% A3TH
0 0
9 HAWYND
Q0T 001
1 T
166°0 668670
v6L6°0 Z8LE'O
2L96°0 99670
9¥$6°0 €ESE°0
80¥6°0 E6EETO
9rZe"0 8ZZ6'0
8506°C BEO6'0
9ve8’Q £Z88°0
¥668'0 596870
€LZ8°0 LEZBQ

960
LLEGTO
12670
810670
88°0
GESETO0
Z8°0
cLLa
£€99°0
SEZT0
I81°0
L¥PT"0
2o
€60°0
800
£€90°0
8F0°0
GFED O

Ce e

TZ0°0
S0T10°0
0
tdioe
9
91
61T
£L0°0

0
gepuod

98%

AaTaZPU
§5°5
Inogzpu
Q
Toazpu
T

o
z3d1a

ST 0

o

T
L8860
LLB'O
LV96°0
256°0
LLEG"O
TZ6°0
8T06°0
88°0
GESB'0
Z8'0

i

Py

23
od
2d
2d
24
od
nd
24
24
2d
2d
od
a4
24
od
od
od
od

ar

2d
24
2d
ad
NI
44
Jdd
wd
o3
33

35
od
08
od &
AS
od
EXS
ox
o

an
81
24
o4
Da
o4
2d
24
24
ad
24
od
a4

L8
98
S8
v8
€8
Z8

18

08

[ |

dee VD

A7l

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

b 39Ya

6866°0 8L66°0
9L86°0 k98670
8GL6°0 9FLE'0
GEGB 0 TZ96°0
LOS6 0 bEB60
Z9E6°0 9¥L6°0
C616°0 FLI6 0
L668°0 B8L68°0 |
LLLBO €5L8°0
S068°0 pLBB 0
c918°0 cziB'Q

0T e

969L°0 B88SL'0
6L9G°0 80EP-O
8gz°0 ¥Piec o
TLLT™O0 €ELTO
6EFT O 80F1°0
8LTT 0 951170
L6070 $60°0

Z840°0 PF3L0°0
¥190°0 865070
99F0°0 2SFO°0
TEEQ'O 6TE0TQ
802070 961070
FG00°'0 €800°0

99°LS
960

e 181

6866°0 B8L66°0
9L86°0 P98BGO
8GLE6"0 9FLE'D

L966°0
£586°0
FELE O
19670
8¥6°0
£€£6°0
§§16°0
§568°0
821870
Zre8 0
80870

g

PISL0
PvSE 0
[A-R¥-A]
L6910
6LET'O
SEIT' 0
1£60°0
LBLOO
£850°0
8EF0°0
LOECTO
S8T0°0
€L00°0

99°LS
566V

0" 88T

L9660
€686 °0
PELEO

96660
TP86°0
eTLe 0
L6560
99670
FPIE6°0
9£T6'0
FE68°0
20L8°0
608870
280870

RS

PERLTO
890€°0
$60Z2°0
£991°0
SET°0
PTTTL 0
Z160°0
€L0°0
895070
Sgro-0
762070
£LTO"C
2200°0

99°LS
S6v

60°GET

9666°0
Tb86°0
L6 0

v @beq
00t 00T

T T 1 T
FP6E°0 EEB6°0 ZZ66°0 16670 66860
6Z86°0 8TB6°0 90B6'0 P6LG'0 CTBLE'D
€0L6°0 LBY6T0 §B896°0 ZLI96Q 99670
$P8S6°0 TLS6°0 6556°0 9FS6°0 EESE'0
ZShE°0 BCP6T0 EZB6'0 8OPE°0 €656°C
L6260 BZE'0 £€926°0 9¥l6‘0 BZZ6'0
LTITE'0 860670 8LO6°0 830670 8€06°0Q
Z168°0 688°0 8988°0 9¥88°0 €ZBB'O
919870 6PI8IC 2Z88'0 ¥6G8°C 695870
9LEB'0 <ZFEBT0 BOEB'O0 €LZ8 O LEZB'O
66L°0 CWELT0 68BL°0 9EBL'O0 8LL'O

Qo

LOANI T-DFH

SEL'O Z58ZL'0
£€8Z2°0 STLZ 0
F0Z°0 6861°0
£€91°0 B6ST 0
£ZET'Q0 962T°0
€601°0 2LOT'O
2680°0 L8070
ZIL0°0 969070
£€550°0 8£50°0
TIv0'0 86E0°0
18Z0°0 69¢0°0
181070 S10°0

TS00°0 T¥00°0

99°Lg 99°LS
S V6P 437

9Z°ZIT 96°68

(14

T
bp66°0 E££66°0
628670 818670
60L6°0 L696°0Q

ano - euesey

£1L°0
6092
THET"
9881 ”
Teer-
T80t
§680°
64907
£250°
[2:2 a0
LSZ0"
8€T0 "
TEQD "

99°LS
$Te6p

86°99

oo

7266
9086"
$896°

9869°0 Z838°'0
0 ETSE'0 Le¥Z O
0 S68T°0 T1%8T'0
0 PBEST'0 ZOST0

0 9pZI°C €2Zi 0
o €01°0 0T°0
0 9¢80°0 818070
0 &990°0 9%¥30°0
0 80S0°Q Fe¥Q'Q
0 TLEO'Q B8SEQTO
0 PFZ00 CETOO
G LZTI0"0 91IT0°0
0 o000 100°0
0 BENYDT
) Q
o 0
8e°1¢E 11
Pl 4 S'Z6F

€5°hY Z2'Zz

1434 AHTE
Q 0

a FWTND
00T [ofe 24

T T

0 166°0 668670
0 P6L6°0 2Z8LE'0

ST°0 an
0 $1
1 2d
L8860 2d
LLET0  0d
LP96°0 Od
¢56°0 od
LLE€6°0 24
1260 od
8T06°0 24
88°0 o4
SES8°C D4
280 2d
LLt0 2d
cpeeeeeedar
£99°0 D4
SEZT0 24
181°0 o4
ivt'o o4
U0 od
660°0 2d
80°0 od
€900 od
8%0"0 24
SPE0"0  Od
Zz0°0  od
S0T0°0 dd
0 od
1drosad .
9 NI
A 84
0 J€
£800°0 vd
0 o3
€pued MM
0 0s
anoggpuocd
414 as
.>WHWMMHCOQ x
0 AS
Toagepuod
T su
0 oy
gadta M
S1°0 ao
0 ST
1 o
L886°0 24
LL6'0  0a
Lb96°0 Od

0 TLY6'0 2960

6ET
8€T
LET
9f1
SET
vET
£ET
et
TET
0T
62T
8zT
LeT
92T
SZT
vet
€21
[24
T
02t
611
8Tt
41T
STT
PTL
ELT
ZiT

ott
601

A-172

Loal Lombustion Waste mpoundment

Havana Power Plant

ININWND0A IAIHDOYEY vYd3 SN

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

-

*

ﬁ“ﬂqﬂ m”” oo m””?ﬁl HHMHHU ﬁ”a;ij
SYFIANIONT J0 $JHOD AWEY S0 -

*

KKK KKK R FRAANAXER KRR LR RERT R LR NN A

S 88k 88%
Z1729T ¢€£6°BET
§ 88% 887
SL76T LT LT

e o o P o - ey [ JR— . -
¢ abeg
»  (1-DEH) d9YMDYd HAVYO0¥GAH QOOTd =«
w x
B oY |
NOLLY¥D0T SIHL &Y Q3I0AW0DY 0STY AJONME (w vl
Gordas LST
n
A
................................... Saw bt
gpued - - TeT
cedrg . STt
a . .
A .
gepuod z8
zodrd 9L
e .
I e
zpuoy : by d\
18d74 8¢ —
A
A
TPUSg 9
MO GIAWAd ¥O AEIMIAIN 40 NEQLFY (--->) HMOLDINNOD () *ON -
MOTd dWNd WO NOISYIAIA (<---) ONILOCY (A) aNTT
LNdNI
NECMLAN WYRYLS J0 WYMSVIO DILWWAHDS
i
z2 997
06¥ S 680  68% s £97
S*L8F  L8F S'98% 98k S°58%  S8% ST v8y b8V as 991
aTspuod ,
9°€67 Z6°¥EZ LB OTC DS 591
96°61T bh €6 b2t PL'ZS  LB'FE  TE'ET  56°9 0 s b9
Jnogpuod
06k S 68P 687 a8 £31
S L8P L8h S'98b 98% 5'G8h S8F 2217 v8b g 291
aTeapuod
v9°L7  86°FT SETZZ  AS 191
€9°91  ZT°ZT 8% 6 8T L 9L b 9€°2 0 0 AS 091
1ongpued 4
0 114 AT 1 sy 65T
zz 0 0 0 0 [eX] 8ST
oay IAYND  BoTdas v LST
4 OH 95T
(14 o 0 0 0 oM SST
fotdig @EWYND  DEY Ay 5GT

N0 euRARY

ININWND0A IAIHDOYEY vYd3 SN

A-73

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

AN NN ENE NEN NE¥ EXE ENR KXK KRR KKK KXK XKE KRR KEX KEEE MK EAK FUH KEY KRR NEE FEE ERX KRR KEF KLE NEX FEX FEX KVE FEY FEY Ay

ERAAXEEEFEFEFF LT RE AL X LE LN R XL LR R AR LR A R

% *
* 8¥LT-T8S (9T6) *
3 91986 YINJOAITYD ‘SIAvA ¥
* LITILS JRODIS 509 *
* HALNID ONIYIINIONT OIDOTOEGXH *

4 abeg
HIYYOOUARH JFINAWOD HONDG T HONAL
4T¥0S I0Td HIVIDQUAXH ‘0 TYas0
TOYILNGD 107d 0 10741
TONLNOD LNI¥d ¥ LNEET
SITIVINTA TOYINQD LOd4INO oy L

NEAEFERR LKL AR
* *
v 1pUCd - a9 :
» *

EREY KR CR RN

LIFHNIYHY SHIYDIA : ALOIVHIINIL
SEUDY YEYY F0Y4N0S

LI ~TUIW THOTOA FOWHOLS

anNoDds ¥Ed 13 21900 8014
1333 NOTIIVAFTE 'HIONIT

SEHONI ~ HLJ3d NOTLYLIAIDFUd

STTIN TYYNOS YIYY FOUNIVYEQ

SIINND HSITONT

SYMNOH Q%7 9% 3SVE FWIL TYLOL
€¥NOH L1170 TEAYTINL NOILYINAWOD

\4

A o

A¥YH REOLNTD 6T INFOT
HWIL ONION3I 0£Z0 AWTLAN
JI¥d ONIONE FENYLZ HLYAAN
STIYNIAHO HIVYDOUAAH IO ¥IGWAN 09T 'ON
GWIL ONIL¥YLS 0000 HWILT
GI¥0 ONII¥WLS BENYLT aLYary
TEAYIINI NOILYINGWOD NI SILONIW 0T NIRN
YI¥O AWIL HIYEO0¥AXH 1T
FT¥IS LOTd HAYEOOWAAH "0 pi-felsa]
TOULNOD JOTd 0 LOTd I
TOYINOD INI¥E & LNYJT
SATEYIVYA TO¥LNOD LOJ.LOC QI §

B e R R T T

¥ *
x AWIL FLYd NOY o«
® *
* 4170 F NOISHEA *
* 1661 A9 *

300 eURARY

ININWND0A IAIHDOYEY vYd3 SN

A-174

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

13

X 2Y

e,

v

KRN ARK NRE XXX KX NEN XEX REE AEE

00'0
000

T0°0

00°0
00°0

L sbeg

e
et

BRE MEX X FWN NAE XEX XX ENE KRN NN K¥E XEE KR EEE X

0 1 2 g
SAIYNIQYO Q0I¥dd-30~UNT L
HJVYOOMAAH LIMO

oY1

‘9t

ST'0

P

RN A KA RN

axm Mk NEX Ax

OYTL

HATYOLINAG SSETNOISNAWIA SIS

¥IY SNOIAYAIWI INIO¥Id
HIGWON FAYND
NOILOVYLSHY TYILINT

0070 0o°e
0070 0070 00°0 00°0 000
00°0 000 00" 0 00°0 00" 0
00°0 000 00°0 00°0 00°0
000 000 000 00°0 00°0
00°0 000 00°0 00°0 00-¢
10°0 o o 10°0 1070 1070
10°0 1070 <00 z0°0 €070
1070 to0°o 10°0 10°0 10°0
T0°0 1070 T0°0 T0°0 00°0
a0°0 ao" o 0070 0070 0070
00°0 000 00°0 00°0 0070
000 000 00°0 000 000
000 00°0 000 0070 0070
00°0 Q0" 0 00°'0 00°0 Q00

007001
00°00T
00°9Q

00" 0
0o0'0
00°0

dWILY
BENAYD
TLELS

dI¥¥ S$SOT S08

000
00°0
00°0
00°0
00°0
00°0
10°0
P10
-0
000
[foRe]
000
00°0
000
00°0

NYILLYd NOILVLIAIOIYd TYINIWIWONI

NOIJ¥I1IdIDEYd T¥1OL NISYY

YI¥Y NISYAEns

GWIL ONILYYLS

JL¥A ONILAVLS

SALANIN NI TYANILNI EWIL
SITYES

SYO0H NI TYAMILNI IWIL

QHAYS ¥O QIHINOG FLYNIQHO ISYT

QIAYS ¥0 JJHONNd QIYNIQHEO LSHIJ

JINQ SIHI NO HIYYDOYAXH HAYS
N0 BEUBAPH

ININWND0A IAIHDOYEY vYd3 SN

0091

WHOLS

YIYG NOILVLIAIDAdd

070

‘YIUYL

SOILSTHALOWHYHD NISYEENS

©¥l¥a J4A0NAY NMISYRENS

0
PENELT
9

IWIL IN4ANI ¥03 ¥i¥d FWIL

L9170
091

T

44

HHILALD
jcha-{eping
NINXL

LININIL
ZAYSI
TAYSI
L00I

; o - e

=~ oy

XA wwe

an Le
ST 9¢
Id 11
dad @
g 8
NI 01

v

fe—

Mo (42

Ed ~
S
I 88
S X
S §
N
8 8
& &
5 §
s Q
[
I~
]
S
NS
[
S
]
&
S
]
1]
1y
“ N
]S
X 4
§3
<3
1]

S &,
T



DRAFT

HRE KEE NEE MEE FKL LEN KEE AEX NEK XX

‘9z
G0 06t

9°L8

‘9t
05°68

TT9L

NOXLIGNQD IYILINI J0 JdAL

14 00°68F

AdT3

g ®beg
FWNIL ONILEYLIS O AWILAL
AL¥d ONILYYIS HENWLE HLYAXD
STIONIN NI TEAMIINI IWIL, S NIWNXP
SITYIS FWIL LOGNI ¥Cd ¥IV¥A IWIL
SYNOH NI TYAYELINI JWIL £3T1°0 LNIRTL
QEAYS ¥O QIHONNG FLYNIQMQ ISYT 09T CANSI
QIAYS ¥O JEHONAS FLYNIGYO ISdId I TAYST
LINO SIHL NO HAYMDOYJAH JAYS 22 Loox
HAdYYD0IAAH TILAGWOD HONNd 1 HONdI
FTYIS LOTd HAVEDOMAAH °0 T¥280
TOYINOD 10Td @ L0141

LNYdX

TOUINGD INIYd B
SETEYIEYA TOULNOD L0410

FET R F TP

*
+ Zpuod

*

x
®
x

FRERIARASE RN

WA KNF AXX ENE L XE FIN NEE REX XXX FEE LXK ¥EE EEY XYY XEX NEK YEY XN¥ ¥EN

EEEY
"9¢ - ‘9z ‘9¢ ‘6 *0 INYHISIA
05°88% 00°'88¢F 05°L8Y 00°L8F 05°98¥ 00987 NOILYAZTA
87€S 8°Zp 6°T¢ Z'1z S0t 0’0 FOVHOLS
LNZIJ144300 4 ONY ¥ ONINYOM 00°0 X
NOILIONOD TYILINI 00'98% DI¥ASYH
dALI /SAHIVANENS IO MIGHON T SAdSN
ONILAOY A2¥HOLS
' YLYJ ONILNOW HITIOOHUAH
SHUNOH NI TEAIILNI IWIL L9T°0 JNINLE
JEAYS ¥0 JIHONAG FLYNIGYO LSV 0971 CAYST
QIAYS ¥O QFHONNG FLYNITHO IS¥Id T TAYST
LINO SIHL NO HAVMOCMAAH IAYS ZZ L0OT
HIVIDOHUUAH JEALOANOD HONNA O HONd I
FTYIS JOTd HIVYDOMUXH "0 TEISD
TOYLNOD 1OTd 0 10Td1

TOYLNOD LNI¥d LN T

4
SATIVINYA TCYLNOD LOdLNO

AR gk

FEIKLXAE LY R LY

.
) FNEND v 13d1d

Jno-euRARY

ra— —— —— —— ey [P— . [E— [P

ININWND0A IAIHDOYEY vYd3 SN

»
~

v

NI 8%

MM vh

EXT 21

08 £¥
is cv

AS TV

Sd 0%

o1 6€

WXoBg

A

{

A-I76

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

B

XEA REE KWE EEK RAE

Xxx mEw mww

00°0
00°0

wxa wEk

000
00°0

6 =bed

HATYOOHAAH JELNGWOD HOWNE
ATYOS L1OTd HAWUDOWAAH
TOYINOD 10Td

TOYINOID LNIdd

RAE KEx XAk MEE XRE EXY AN AT EES A

‘0 ‘0 T
SILENIQHO QOINEI-30-ANT L
HAYID0HUAH LINO

o~ LI

HON4T
9250
LOTdI
INEAT

SATEYI¥YA TOUINOD 104100

YAy MM exx

o¥1

YIEY SNOIA¥TAWI INIDYES
AIGWON IA¥OD
NOLLOVHELSEY TYILINT

00°0
000 0070 0070 00" 0
000 060 0070 00" 0
0070 000 00’0 00" 0
000 000 00" 0 0070
ao" ¢ 0070 0070 00" 0
T0°0 T0°0 T0°0 1070
T0°0 1070 Z0°0 [}
T0°0 T0°0 1070 10°0
T0°0 pael] 1070 10°0
000 000 00°0 00°0
000 000 00" 0 00" 0
0670 600 00°0 000
00°0 00°Q 00°0 00°0
00°0 00°0 00°0 0070

0070
00°0
000
00°0
00°0
00°0
10°0
£0°0
10°0
00°0
00°0
00°0
00°0
00°0
00°0

NOIL¥LIZIDEdd TYl0L NISYL

h k!

300 BUBARH

ININWND0A IAIHDOYEY vYd3 SN

L R SRR

-

FWEND »  z2dig
T
wrr wAw wek AR EeE Ak
ST 6b rs
ST°0 9YIL
HAYYOIINA SSTINOISNAWIA $I§
007001 JWILY
Q- 00T FENAYD
00°0 TI¥LS
JLYE SSOT §2§
000 000
00°0 00°0
000 000
00°0 000
000 000
60°0 00°0
100 100
610 FT0
T0°0 100
00°0 00°0
a0°0 0070
0070 00°0
00°0 000
00°0 00°0
0070 00°0
N¥ELIYd NOILYIIAIOIMd ‘TYLNIWFIINT
00°'9T Y018

¥ NISVEdNs

£0°0

LY NOILIYIIAIDEYA

‘YIICL

SOILSTYILOVEYHD NISYEENS

YLYQ JJONOW NISYEENS

X

*
>

CErY

rys

¥ L

MM gL

an st

ST PL

I1d 6¥

g4 Lb

wvd 2%

A-177

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

01 abed
INYESNOD NOISSIIIA
NOISSHDEM MOTd ISUE NIOIE
MOTA TYILINI

WYY NISYHENS

TJATL ONILYYLE

SLYA ONILUYLS

SHLONIW NI TYAYALNI FWIL
SEIHES

SYNOH NI TYAMHINI FAIL

QIAYS ¥O JTHONNL FLENIQHO LSWT
AIAYS O JIHONNd ALYNIGIO LSHIZ
LINQ SIHL NO HAYYDOHAAH 3NYS
HITIDOUAAH QILNAROD HONOA

ATYDS LOTE HITIDOWAZH

TOUINOD 10Td

TOYINCD INIMd

00000°T JOIIY
0070 NSOHD
06°TT DINLS

SOILSIMELOVEYHD MO'Td HSYY

L0°0 'YEUYL
SOILSIHILOVIVHD NISYEENS

WLYd JIONOY NISYEEns

0 HHILXD
PENYLT ALYAXD
9 NIWXE
FWIL LOANI ¥Od ¥LI¥d EWIL

L9T°0 LNTHIL

091 ZAVST

T TAYSI

ze slels

1 HONJI

Ny TYI8D

0 L0741

v LNEd T

SETEYIEYA TOUINCD LNdLOO

[T

¥

puod yse pasodoxd man »  gEPUOE

*
EALAX KRN KRR

XAE FEE KEN KEE XEE KFX XXX KXFE XL EEE KEE KL KKK NEX NEE XXX XYY KRN XRE KR NEN¥ LEE XEXE XEK KR XNX XEEL XEEL NEE

X

o.o.omv 05°68F 00°68% 05 °88¥% 00-88F 0S°L8F 00°L8F 06'98p 00 98¥y NOILYAZTA
62 T4 6T 4 62 ‘62 YA ‘91 ‘o IDYYHISIA
L'6L 9769 ¥69 € 6k £°6¢E b 62 $'61 L6 [¢ D] HOYAOLS
LNAIDIAAIOD 4 ONY ¥ ONIXNYO# 00°0 X
MNOILIONOD IYILINI 00 98% 2IdASH
NOILIQNOD TYILINI J0 dJdAL AITIE dALI /SAHIYAYENS J0 ¥IAGWAN T S418N
DNILAOY F9YH0LS
YIY¥A SNIINOY HAYIDOUdAH
SYNOH NI TYAYILNI IWIL (9T°0 LNIWIL
JIAYS YO JIHONOd JLYNICHO &SYVT 097 ZAYSI
QIAYS HO QIHONDRE JLYNIQYC IS¥Id 1 TAYST
LINGO SIHL NO HAYYOOMUAH IAYS < I00T
3no ' eurARy
T 1 T [ o mm—— i —_—— —— N e JE—— S U
— —_— e e - L - 3 O T N

ININWND0A IAIHDOYEY vYd3 SN

rw
-
-
v
Yo

44 68

WH b8

NI L8

35 18
08 08

AS 6L

sd 8L

A-178

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

LTI TT IR T L AT Y

KX AAN EXE REK XKE KX

00°0
0070

000
000

[elope]
00°0
0070
ao-a

ININWND0A IAIHDOYEY vYd3 SN

rrm

il Ll haalliee | - - 3 paa:
I1 2beg
SYNOH NI TYAYEINI FWIL L9T°C INIWIL
Q3AYS ¥0 OFHONNA FL¥NICYO LSYT 091 ZAYST
J3IAYS ¥O CYHINAD FLYNIGYO 1S¥Id 1 TAYSI
LINA SIHL NO HAVMDHCOUAAH IAWS 22 LNOT
HAYYO0YdAH J3LNIWOD HONOE 0O HONAI
ITEIS 10T HAVYO0EUAH 0 TS0
TC4INOD 1074 0 10741
TOYLINOD INI¥d ¥ LNEdT

AEF MAN

0

SETEEIYYA TOULNOD LNALAO o1 911

N AL L
. =

a ANIND « g2dra . MY 611

P T

NXE MR NXE FEA XL NEE KKK FAE XEN KLK KEE EER ENE HER XXX NXX KEE KAL

STLYNIQUO AOIWII-J0-UANI 4

I
"1 € ‘0T “EE *601 Tt w
g

HIVUDOUAAH LINQ

o1 G170 2VIL
HAVYOLINA SSETNOISNANIT SIS an eIt
YI¥EY SNOIAYIAWI INADYAd Q0 00T AWILE
YIGWAN IAI0D 007 00T HANAYD
NOLLOYELSEY TYILINI 00°0 TIELS
FL¥d S§0T 528 §1 £11
000 00°0 Qoo ogto
0600 0070 00°0 00°0 0070
o00 0070 000 0070 00°0
o000 00" 0 00°0 00°0 on0ro
00°0 0070 0070 000 0070
00°0C 000 [slolge) 000 0070
100 T0°0 10°0 00 oo
200 o' o €070 610 pT0
1070 10°0 10°0 T0°0 1070
10°0 100 00°0 0600 0070
00°0 000 00°0 00°0 00°0
0070 0070 00°0 goa 0070
00°0 00°0 00°0Q 00°0 0070
00°0 0070 000 00°0 00°0
00°0 00°0 00°0 0070 00°C
NYELIYd NOTLYIISIDENEd TYINIWIEONI 14 88
NOIJYLIAID3dd TYLOL NISYE 007971 RYOLS gd 98

¥I¥a NOILYLIATIEEE

INC - RURARH

1

A-179

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

FEE EEE RXE KKE AXE XL EXE

2
00°960

17181

"8g

0S°Se¥

0°85T1

NOILIAROD 'IYILINI A0 34XL AFTE

X XXX www

"85

0

1

0" ¢6%

SET

AN RN RN AR

)
08 p6b

£°211

dRLY

ININWND0A IAIHDOYEY vYd3 SN

ZT 8beg

NOILYJLIdIDTEd TVIOL NISYH

INYLENOD NOILSSHIAY
NOISSIOEY MOTd dASYd NIDFEE
MOTA TYILINI

WANY NISYIans

JHIL ONIIMYIS

FLYd ONIL¥YLS

STLONIH NI TYAMILNI FRIL
SHINIS

SYNOH NI TYAYALNI IWIL

QIAYS ¥0 QEHONN ILYNIQ¥O LSWT
JEAYS ¥0 JHEHONGd FILYNIAHWO LSYIJd
LIND SIHEL NO HATYOOHAAH FAYS
HAYYDOYAAH GRALAAROD HINNA

ATYIS LOTd HITADGUAAH

TOMLNOD 1014

TTOWINOD LNI¥L

"8¢% 3 TTE 1T
00" 56F 05°€67% oc g6k 0s°Zel
9768 0°L9 STkl 22z
INEIITILZ0D U ANV J ONINIOM
NOLLIONOD TYILINI
/STHIYINENS IO WIARON
AN0 " PUBRABH
e e — —_— e
| —— [SE—, [E— [N

00791 WHOLS

YI¥Q NOILWLISIOEUL

00000° T YOILY
00°0 NS2™0
00°0 O.LYLS

SOIISINALIVEYHD MOTI dSveE

070 "YUV
SOTLS TYILOYYYHD NISYEANsS

WLYQ JJONOY¥ NISYEdNs

0 TRILXL
PENYLT ALEAXL

9 NIWXD
AWEL LOINI H04 ¥I¥d IARIL

L2170 INIHIL
091 ZAYSI
1 TAVSI

(24 J00T

T HONAT

‘0 TYI50

o] JOT4T

4 INY4 T
mmqdem¢>Aome20UHDmBDO

YR NN RN
" »
« gpuod v
» .

R TR T

BEE X RAE KA KAE LR NER XHN KRR NNN KEE MMM M KX mEY Neyw

‘0 IDIYHISIA
00 26k NOTILYATTI
0'0 IOVHOLS

0070 b

00°26¥ OIMASY

T SdLSN

DNILNOY F9WI0LS

WLYd INILOOY HIVIDOUARH

EERTAN

3€ pel

¥d £CT

NI 921

MM OIZT

0s 02T
35 61T

AS 81T

S¥ LTT

A

A-160

Loal Lombustion Waste mpoundment
Dam Assessment Report

Dynegy Midwest Generation, Inc.

Havana Power Plant
Havana, I



DRAFT

FEE XXX KEE XXX KAR

10°0

== —

XR¥ EEE XXX

e

XAE XEX

Q00

P = ey fre T Aoy ) o e
Fa— —— [ fR— [S——"1 [ -
£1 obea
v rw
INLEWOD Ol SHAYMDONAXM J0 UAGANH b JHODT
HOILYNISWOD HAYVEDOWUAH oH 95T
SMNOH NI TUYASIINI IWIL L9170 INIWTL
AIAYS N0 JIHONAG FTIYNIQHO ISWT 091 ZAYST
QEAYS 490 QEHONNd FIUYNIGHWO 18iId T TAYSI
LINO SIHL NO HAYYOOWORH IAYS 27 1N0I
HAYMO0MAAH GBINIWOD HONAE O HONA I
ATYIS 107d HAVEDOMIAH  ~ T¢080
TO¥LNOD 1074 @ 30741
TOYLNOD INIBd b INY¥dT
SITAYIHLEA TONINOD LINALNG 0¥ 54T
PR
¥ N
Bordig FWYND = DEY - MM BST
* » ﬁMM\IJ
AR RN RN R
i
fr¥ WEE Rrw EEA an Ere KEN EAX ENY ENA REE FAE KEE KKX XAX KLH AN AVR ENE KAT KA KXY REE e
0 0 0 T v €1 ‘BT
STIYNICHO QOIYId-A0-ONI L
HAYYOOHAAH LIND
wr
2¥T ST°0 ONIL
HAYIOIIND SSEINGISNIWIA SO5 an €91
YANY SONOIAYAIWI LNADYES 007001 AWILY
YEEWAN TANND 007 00T YUNAND
NOILOVYLISEY TYILINI 0070 TEALS
ILYY SSOT §I§ ST 251
a0 0 0070 0070 00" o0
00°0 0070 00°0 60t o 000 0070 000
000 000 [ofeh] 00°0 [ofeh] 000 0070
000 0070 000 0070 00" ¢ 00°0 000
00" 0 0070 000 Q0" 0 000 00°0 00°0
000 00°0 000 00°0 00°0 00°0 00°0
10°0 1070 00 0" 1070 10°0 w00
1070 10°0 z0°0 coe £0°Q 61°0 10
1070 10°0 1070 10°0 1070 T0°0 10°0
1070 10°0 T0°0 T0°0 00°0 00'0 000
000 00°0 00°0 0070 00°0 0070 000
00°0 000 000 00°0 00°0 0070 000
00°0 00°0 000 000 00°0 000 00°0
00°0 000 0070 000 00°0 000 000
00°0 00°0 000 000 00°0 000 00°0
MYEILYE NMOIIYIIATOEMA TULNMAWIMINT Id LZT

N0 "BUBARH

ININWND0A IAIHDOYEY vYd3 SN

A-161

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

06880 00°88% 05 L8P
[AREA-R1 €6°8ET 96°6TT
SLT6T LT Lt €3°P1

05 88¥% 00-88¢% 0§ L8F 00°L8Y

AR . TBET “9TT €6

0588V 00-"88% 05°L8F 007480

L'61 eLT 9 bl 121

NOILIQGNOD TYILINI J0 IdAL AFTH

FEF EWE ENE KFFE NEX XXX XEKE XXX EXX KYX

p1 abed
STTIW FYYOOS NI WINY ‘SHNOH NI FWIL
aNOOES ¥Ed LFEA JIEND NI MOTI
AUYNRNS JIONNY

00°06¥F

09°€62

p9°LT
00°L8Y 045°98¢F 00°98¥ 0G°58¥% 00°58b
| 228 [-ANAR FLTZS L8 PE €61
[ARAN 8F'6 8TL oLp 9¢e°¢

YI¥Ad NOILVASTI-#OTILOO-TOWHOLS JULNLNOD
rr

00°06F 05 68%
05'98% 00°28¢% 0568 00'68% 05" 78k

“veZ -4
4 ‘ES 1 61 L
G006 05°68F
05°88% 00°28¢% 05°G8F 00°s8¥% 05°78F
9°Le 0°sZ
$°6 7L 8'b Ve 00
INEIDIAIFCD 0 ONY ¥ DNINHOM

NOILIGNOD TYILINI
dALI /SEHOYINENS JO YILWON

06°68F
26 vEe
864

05 P8P
G679
00°0

00°68F
00" k8E

‘01z
"0
00°68%
00°¥8F
(24
00
000

[efol 414
1

0
007680 NOLIYAZTE
L5012 MOTALNO
582t AOVIOLS
00°58¥ NOTLYATH
00°0 MOT4400
00°0 29¥40LS
NOII¥AGTE 35 991
THUYHOSIA 08 97
S
—
NOIIYATTH @5 291
IIVHOLS AS 09T w
X
oT¥ASY &
SdLSN
ONILOOY HOVEOLS s 65T

YIYd ONILN0Y HATHOOHAAH

S¥NOH NI TYAYEINI dWIL L9170 LNINIL
QEAYS ¥O QIUONAL FTIVWNICWO ISUT 09T ZAYST
JEAYS ¥Q JIHONNd JLYNIJEO LSYIJd T TAYST
LIND STHL NO HAV¥OO¥QAH FAWS 2T 1001
HaVIOOMARH QIINIWOD HONAI O [IINESS
JIYOS 10T HIVEOONAEK "0 TEISY
TOUINOD I0T& 0 10741
TOMINOD LNI¥d ¥ LN¥4I
SITEYINYA TOUINGD LR&IN0 od 851
RN R AR KA
» x
08Y IWEND + bordas + MY LGT
x .

EEF OREE EEE XXX KA KKE KXE KNK KEX FAX NAE AKX EEX

JnoeuentH

ININWND0A IAIHDOYEY vYd3 SN

AR AL TR

XXX OEXX NNE NKN KEY EFE KXY EXEK KEE KKK

— JR—] J— ——

NN
¥EE
< .mm nmm
S 5
N
88
8§ &
5 §
s Q
(7]
I~
]
S
NS
[
8
]
&
S
]
1]
1y
“ N
5§
X &
§3
TE
N A W
S &,
T



DRAFT

-~
Q| EE
VY S
v m aﬂu.
g g A S §
N W
& 8
ﬂ ta
51 abeg W M
S
S &N
g
U
S
[
S
S
[
3
wxx T-DIH JO QHEA THWEON xxs
L9°ST ZL°98F + f\,
§T°0 44 3k ‘BL L9761 ‘z8 botdis + —
OL Q3INOY
ST S 6b ‘98 00'zT Tl o8y +
JY QINIEWOD b ﬁ
10°0 € p o1 00°2T  bL gpucd + Wﬂ\
1Y HdWEO0EURK
LT PL LT €60 +
L0°0 4 ve ‘6g LT7h1 sl gadra +
oL Q3.L00Y
Lo'o ‘0b 7 ‘66 0021 ‘063 agpuod +
. 1Y HAVEDOHWARH
LT ET TL98% *
£0°0 1T "zl 6T LT ET "1T zadta +
0l QELNOY
€070 A A ‘6E 00"zt 21 Zpuod : +
19 HATYHONAAH ~
S
LT ET 26°98% + N
700 ‘0T “T1 12 LT'€T €T 12d1g * S
01 @ILNOY S
S
?0°0 2 ‘ST by 00°2T  CLIE 1pucd + ]
1¥ HAYNOOUGAH afu
~ B
¥NOH-ZL MNOH-HZ YOOH-9 + s
IDYLS XYW ADYLS YIEY Bl it Mo1a NOTIIVLS NOILY¥EIO /ﬂ Ny
30 3WIL WOWTI XYW NISYE 0I¥3d WOWIXYW Y03 MOTI E9WIIAY 40 FAIL  M¥aq SN ﬂ
ano-eueaey W W
S
LTSN
m A N
NS
S g
SESES

ININWND0A IAIHDOYEY vYd3 SN



DRAFT

TBLOTO b32L0°0
¥190°0 8650°0
996070 2SV0°0
CEE0T0 6TE0°0
807070 961070
¥600°0 €800°0
I LRRRRRTRERE

T d9¥4

LVLOTO
€860°0
8€p0°0
LOE00
$810°0
£€L00°0

T
€L070 TIL0"0
89650°0 €650°0
GZ¥0"0 11PO°O
p620°0 18BZ0'0
£LT0°0 T18T0'O
T900°Q T1S00°Q

abed

9690°0 6L90°0
8E€60°0 £2SC°0
86€0°0 ©8EO'O
6920°0 LSZO0°0

ST0°

0 8£T0°0

TP00°0 TE0070

e

091

LOdNI T-DFH

NOIIVMITIANI LAWY GNY NIEYO'EIVY SSOT

‘AONENOTEA FIYLS ALTAM:SSA ‘NOIIVINDTIYD FOYWYd INZAZ ZTONIS ' HONEDHIWENS MOTILOO AVIYAWYd

NOISYEA LLNYYIMO4 HHIL ST SIHL
TTINIONYES INENI HTIALS-€L6T FHL HLIM Q9SN ESOHL WOH3 (IDNYHD ZAVH ~MOILJ~ INY -dRWI

“MMTO3H ANY ‘EdTOEH

T a2 I R T T R e

BYLI~TS5 (216}
91966 YINYOJIITYD ‘SIAYA
LIFYLS ANOJIS 609

SUFANIONT IO SJH¥0D AWYY 'S°0

*
*
¥
*
% MALNTD INISIINIONT DIDOTOYARH
*
*
*

L R R

— JR——

%
%
x

»
.
*
*
x

WHLINOOTY JONIYALIIQ FLINII MEIN

29900
80S0°0
TLEOOD
Pr20°0
LZTI0°0
FA ]

9%¥%0°0
p6p0°0
8GE0"O
cge0to
911070
T00°0

PENYLT

PENYLT

£90°0 od
8%0°0 2d
SYPEQ 0 Dd
z20°0 2d
S0T0°0 24
0 24
1dtovxd «
9 NI
9t g4
85£0°0 VY9
0 oM
pued it
v oI
0T LT
WEAOEIA >
ar

ar

at

I a1

- oy

ANTT

SEAYM DILWWENIMN

TYANAINI NOILYINDTYD QIYISHA LY SHI¥WIS AWIL d¥TH:8sd

ISNQILIO MIN

"18 43S 8¢ GEIV¥A SNOISIATY HIIM QIONYHD §YM QUUD-W NO -MMSWY- 40 NOILINIZFHU FHL
Ld- SHTIYINYA A0 SNOILINIAZU FHL

‘$9TOEH ‘(€L

XXX
X
X
bd
X

N¥L) TOFH SY NMONM T-OFH JA0 SNOISYIA SA0IAZYE TTH

XEXKK

XX X

X

XXKKX

XXAKX
X

KR XX

HRNRAK

X

X

X

X X
XHKK XX
X X
X

X

X
KXXRKXK

Ino - eueA®H

ININWND0A IAIHDOYEY vYd3 SN

SEOYTIITY WUDOUd SIHL

B R R R R R R R R R R R R T

%
x

%

.
®
»
®
*

AWIL

ALVa NOY

3T°0°F NOISYHA

1661

pS 44

(T-DEH)  FOY¥NOYd HAYYOOWAAH QQ0Td

4+
*
*
*
s

v

P T N L ATy

3

X

[ﬁ ~
S § 5§
I§S
S X
S §
N
8 8
& &
5 §
s Q
(7]
I~
]
S
NS
[
S
]
&
=
...W
N
“ N
]S
X 4
§3
£33
1] 1)
S &,
T



DRAFT

P i

4

dovd

o e ) s
Ervrgroed o

Z9T8°0 <ZZI8°0 80870
9S9L°0 B88SL°'0C FPISL'O
6L96°0 BOEY'0 PPSETD
8zz'0 vi¢z 0 251270
TLLT 0 €ELT'C L631°0
6EFT 0 BOPT O 6LETTO
8LIT 0 9ST1°0 SETT"Q
LBO 0 S60°0 1€60°0
ZBLO'C pOLO°Q LPLOTQ
P190°0 86S0°0 €8S0°D
93¥0°0 <TSKO'0 BLVO'O
TEEO"0 61E£0°0 LOEO"O
80Z0°0 96710°C S8T0°0
¥600°0 E800°0C €L0Q°O
0T et T8

14 [T

068 S 68V

T97L8 bz 9L
68660 8L66°0 L9660
9L86°0 ¥P86°0 £586°0
85L6°0 9vVLG'0 FELETO
SE96°0 2T96°0 19670
L0G6°0 Vv6FE°"0 B8F6T0
Z9E6°0 9PEE0 ELEETO
TE16°0 PLIE O §G16°0
LGEB O 916870 G568°0
LLLB'O €SL8°C BILB'OD
S068°0 ¥L¥B 0 ZREBTC
Z918°0 Zg18°0 808°0
969L'0 88SL°0 FISLTO
6L96°0 B80EP 0 PFPSETQ
8ZZ°0 pP1Z2°0 2581270
TLLT' 0 EELT°0 LBSTTO
6EPT 0 80VT'0 6LET"O
8LTT 0 2STT'Q0 SETIT'0
L6070 S60°0 TE60°0

ININWND0A IAIHDOYEY vYd3 SN

e i o o oy
z abeg

9£08°0 B6&L'0 TYEL 0 68L°Q 9€8L°0 8LL'O cLL’o 24
PEPLT0 SELQ  TSTLTC ETLT0 986%°0 ZBY'O  £9%°0  0d
890€°0 €BZ°0 GTLZ°0 609270 EISZ'0 LZHT'O S€Z°0 od
7602°0 ¥0Z°0 68671°0 TP6T'0 G681T°0 T58T°0 18170 od
€991°0 €91°0 865T°0 99G6T°0 PBEST'0 ZOST'Q0 &Pl°0Q 2d
SET° 0 €ZET'0 96210 1LET°0 9%ZT°0 €ZZi Q@ T1°0 k|
PITT 0 €60T°0 ZTLOT'O TSOT'C €£0T°0 T0T"Q 660°0 od
Z160°0 Z680°0 V¥LBO'O SSBO'0 9€80°C 8I80°0 B80°0 24
€L0°Q ZTLOT0 9690°0 6L90°0 Z990°0 9F20°0 €30°C 24
8950°0 €G50°0 BES0°C €ZSO°0 805070 P6FOTO 8FO'O 0d
SZPO'0 TIF0'0 B6E0°0 PBEOTQ TLEOTD 8GE0°0 GPEOTO D4
B620°0 T18Z0°0 6920°0 LGZ0°0 ©pPZO'O 2EZO'Q ZZ0'O 24
€LT0°0 19T0°0 S10°0 §€10°0 LZIO"0 911070 SQ10°0 Od
290070 TS00'C THO0°O TEQ0TO 20070 10070 0 2d
1dtoead 4
a BONULT & NT
9T ad
zeo' o ¥e
[44 T 0 0 0 04
zPueg M
B T T TR ETERRPSERREERS STERRRRIcE:

LNNI T-D3H
T79¢ [a-14 <792 [ 792 26 0 08
Jnotpued
[E:14 S g8y 88y ST L8y LBY 98y  98¥ s
sadTeTPucd 4
8613 $8°ES ¥8°CH F6 1€ LU 1e €5701 0 AS
Tontpuod
0 987y AGTE T sS4
zz 0 0 0 0 oM
2 FWYND  TedE¥d
s1°0 an
001 00t 0 ST
T 1 T 1 T 2d
9566°0 bVE6'0 CE66°0 Z266°0 T66°0 6686°0 (8BG'0 Jd
1¥86°0 6286°0 8186°0 90B6°0 F6LE6'Q ZBLE'O LL6°0  dd
ZZL6'0 60L6°0 LB96'C 89670 ZL96°0 996°0 L¥96°0 24
L6G6°0 PBS6°0 ZLS6°0 6556°0 9rS6°0 £L$6°0 2660 D4
99p6'0 2556°0 BEPE°0 €ZP6°0 BCP6'0 €£6€6°0 LLEG'D Od
1E6°0 L6E6°0 87670 £926°0 9FT6°0 B8IIE'0 TI6°0 o4
9£T6°0 L116°0 8606°0 BLO6°0 8506°0 8E06°0 8T06°0 24
VEGB 0 CTI68°0 688°0 §988°0 9¥88°0 €£TB8°0 88°0 24
Z0L8'0 9LY8'0 6VOB°O ZZOB'0 PBASET0 59G8°0 GESBTO0 D4
60bR°0 9LE8°0 ZHES'O 8OE8°0 €LTB'0 LETB'O E8°0 2d
9£08°0 66L°0 2p6L'0O 68L°0  SEBL'O B8LLO0  ZLL'O D4
PEPL'O0 GELTO T8ZL 0 ETLTQ 9869°0 €89°0 £99°0 2d
890€°0 £BT'O STLZ'0 $08Z'0 E£T82°0 LZhZ'0 GEZ'O 24
$60Z2°0 ®02°0Q 686T°0 TP6T°0 G68T°0 TS8T°0 18170 04
£99T°0 €9T°0 865770 99ST°0 FEST 0 ZOGT'0 LPT'O 24
SET"C €Z€T°0 962T1°0 TLZT'O 9pZT'0 €TLL'O C1'0 nd
pITT 0 €60T°0 ELOT'O 1TG0T°0 €0T°0 T0T°0 660°0 2d
71600 Z680'0 HLEO'O GS80°0 9€8Q°0 BIBO'0 80'0 24

AN0 " BUBARH

8k
Ly
9F
Sk
24

ANIT

197

R

1%

0y
6%
gt

Havana Power Plant

A-165

Loal Lombustion Waste mpoundment

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

€ 99%d

GE96°0 £Z96°0
LOS6 0 P6V6°0
Z9E6°0 9FE6TC
261670 BLIE'C
L66B ¢ 9L68°0
LLLB™0 ESLEB7O
50580 FBLEBTO

291870 ¢gcl8o

969470 88GLO
6£96°0 80€F°0
8ZZ°0 pizz-o
TLLT 0 €ELTTO
6EPT°0  BOFT O
BLTIT 0 961170
L60°0 5600
ZBLOTO ®9L0°0
19070 865070
99¥0°0 €SPOT0
QT " g
CEED'D 61E0°0
802070 9610°0
F600°0 £800°C
06¥v
6782
SLT6L
6886°0 8L66'0
9486°0 ¥986°0
85L6°C 9PLE"0
S€96°0 2Z96°0
LOS6°0 ¥6¥6°0
Z9€6'0 9bEG'O
Z6T6°0 L1670
L6680 916870
LLLB'O £6L8'0
505870 wLbETO

186°0C

8¥6°0

EE6°0

GGi6°C
556870
8zL870
crre o
808°0

PTISLTO
PrSETOD
[A 3]
L6317 0
6LETTO
GETT0
TE60°0
LbLO™0
£860°0
8Ev0 "0

g "

L0E0°0
G810°0
£L00°0

§°68Y
§°8g

G569

§668°0
8egi8'0
Zpre o

£
L6%6°0 ¥BS6°0
99V6°0 ZSKE'0
PIE6 O L6C6'0
9£T6°0 LTT6'0
pE68°0 2T68°0
Z0L8°0 9L98°0
60r8°0 9LE870
9808°0 66L°0
bEPLTO0 BELTO
890€£°0° €82'0
60270 %0C0
£93T7°0 €9T°0
SET°0 €TETQ
FITT 0 €601°0
ZI60°0 2680°0
€L0°0 ZIL0°0
896070 €8S0°0
STFQT0 TTP0°0

Ry RN

F6Z0°0 T8Z0°0
€LT070 TOTO'0
230070 TS00°0

689
§°8¢

%768

9666°0
TP86°0
Zzig 0
L6S6°0
998670
F1E6°0
9€T6°0
bEES 0
204870
60v8°0

ININWND0A IAIHDOYEY vYd3 SN

5 88%
6°8T

[2514

Pyé6° 0
6286°0
604670
F856°0
TEp6°0
L6260
LIT6°0Q
€168°0
9L98'0
9LEB 0

o

abeg
ZL56°0 6556°0 95670 EE56°0 ZS6'0 Dd
8EF6°0 €Z6°0 B80B6'0 EGE6°0 LLE6E'O0 D4
88670 €976°0 9FZ6°Q 82ZE 0 TEZ6°0 o4
g9606°0 8L06°0 8S06°0 - 8£06°0 8T06°0 Od
8880 8988'0 9%88°0 E£Z88°0 88°C D4
6798°0 2Z98°C¢ Pp6S8°0 G988°0 SESBTO D4
ZPES 0 BOES 0 €LZB0 L£Z8°0 E8'0 o4
Zh6L"0 6BL°O 9£8L°0 BLL'O ZLL 0 2d
2geL"0 €1L°0 986970 ¢Z89°0 £99°0 od
SILZ'0 609270 E152°0 LZ¥Z°0 SE€2°0 2d
686T°0 Ty61°0 S68T'0 1S8T°Q 181°0 od
86GT°0 99ST°0 FEST'0 20GT°0 LBPT°0 Qd
962T°0 TLZT"0 9¥ZT"0 €22T1°0 2T1°0 od
Z2LO0T°0 TS0T 0 €E0T°C T01°Q 660°C 2d
54800 G580°0 9E80°0 818070 80°0 ol
9690°0 6L90°0 99070 959070 €£90°0 od
865070 £Z50°0 80S0°0 P6PO°0 BHO'O od
86€0°0 ©8C0"0 TLED'0 8GE0°0 SPe0'0 04
R R SRR R TRRE RS REETRRRY: 04
IOdNT T-23H

6920°0 LSE0°0 ¥¥CO°0 ZEZO'O €Z0°0 ad
ST0°0 8€T0°0 LZTO'O0 9TI0°0 &S010°0 o4
T?00°0 TEQO'0 €00°0 10070 Q 24
1dtoexd
Q Y6NYCT 9 NI
9T gd
0 0 0 ag
zLoTo h4:¢
1244 T 0 0 0 ox
puod yse pesodoxd Moy agpuod Uy
88¢k S L8P L8k $'98b 98% as
AsTazpued
6782 6°9¢C 6" 8¢ §9°ST FER) o5
anogpuod «
L 6E v'6C 561 €L°6 0 AS
Toagpuod
0 98¢Y ATTE T )4
24 0 Q 1) 0 ox
- FWNYND zadta u¥
st°o0 an
00T 00T 0 $1
1 T T T 1 2d
£E66°0 IZ66°0 166°0 668670 L886'0C Od
818670 9086°0 VF6L6°0 TBLE'O LL6°0 24
L696°0 9896'0 ZL96°0 99670 Lb96°0 Od
CLS6'0 655670 9F36°0 £EG6°0 5670 2d
BEVPE 0 €CP6'0 BOHG O E£6E6'0 LLEG O Jd
8260 €926°0 9b<6'0 8Z<6°0 T1Z670 24
8606°0 8L06°0 B8$06°0 §E£06°0 8I06°0 24
688°0 8988°0 9¥88°0 £Z8BB'0 88°0 o4
679870 TT98'0 F6SHT0 G9S8°0 GESE'O Od
TPEETQ0 80€B°0 €L28°0 Le28'0 T80 24

BURARYH

06
68
88

LB
98
58
v8
£8
8

T8
08

6L

A-166

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

[ SR s R e

¥

6866 0 BL66°0
5,860 ¥986°0
85L6°0 3PFL6°0
GE96°0 22960
t0s6"0 [434- Y]
Z9€6°0 9PEE"O
TETE"0 VLTG0
L6680 9L6B'0
LLLB 0 EGLBTO
S058°C FLi¥870
Z89T8°0 ZZTI8'0
e
A99d
9G69L°0 885L°0
64960 B80EF O
BZZ' 0 ¥12T°0
TLLT 0 EELT O
6EFT°0 BOFT'O
8LIT Q0 9STIT 0
L6000 $60°0
28L0°0 ¥2L0°0
FT90°0 86600
92%0'0 ZSFO'O
ZEEC0T0 6TECTO
80zZ0'0 96T0'C
¥600°0 €800°0C
39°LS
96
cr-ist
6866 0 8LE6°0
9.86°0 F986°0
8GL6°0 9FL6°0

L9660 9966°0

_— P -,
lrvrmmrse? ot
y =beyg
T 1
FP6E6°0 E£€66°0 TT66°0

€686°0 IF86°0 6286°0 B8IB6'D 908670
PELGE"0 CTLE'0 60L6°0 L69G°0 SB96°0
196°0 L6S6°0 PBS6'0 ZLSET0 655670
8¥6°C 9%v6°0 CSP6'0 BEYET0 €Z¥6°0
£€6°0 BTIE6°0 L6C6°0 8Z6°O £976°0
SS16°0 9€T6°0 LTT6'0 8E606°0 8L0670
GS68°0 FEE8'0 TTEB'0 688°0 8988°0
8ZL8°0 Z0LB'0 9.198°0D 609870 ZZ98°0
7r¥8 0 60K8°0 9LEB'0 CTHEBT0 BOEB'O
808°0 9€£08°0 66L°0 ZY6L°0 68BLTO
Bttt eege g
LOGNI T-D3H
PIGL°0 PEFLTO  SE€EL7O TSZL70 €IL70
PPSETQD BSOE'Q €8Z°C S1LZ 0 609270
TSIZ 0 pE0Z'0 BOZ°0 6861°'0 TBET'C
L69T°0 £991°0 €£31°0 865170 994170
6LET 0 SET"OQ £ZET0 962170 1LZ1°0Q
SETT 0 FPITT QO €60T°0 ZLOT O 180170
TE60°0 ZIG0 0 2Z680°0 PLBO'O0 GGBO'O
LVL0"0 E£L070 ZIL0°0 969070 6490'0
£8G0°0 89G60°0 €6%0°0 BESO'C €250°0
8EVO'0 GZROTO0 TTPO0 B86£0°0 PBEQ'D
LOEDT0 ©¥620°0 T18Z0°0 6920°0 LST0°0
G810°0 €LT0°0 T1910°0 STI0°0 BETO"O0
€L00°0 2800°0 T1S00°0 TPOO'C 1ECO°O
ZZ T
997 LS 99°LS 99°LS 9%°LS 99°LS
STS6Y S6% S ek 4:14 STE6h
PO°8ST 6OQ°GET 9T TIT 95768 86799
0
zz 0
T T
L966°0 9566°0 ©¥66°C E£EG6°0 ZC66°0
£686°0 TP86°0 6C86°0 BIBE'0 908670
PELGT0 TZLATO 60LA'O LB9ET0 589670

ININWND0A IAIHDOYEY vYd3 SN

300 BURARYH

00T

T
166°0
b6LE O
L3670
9p56°0
80F6°0
9vZE 0
850670
org8°0
p668°0
£LZB"O
9€BLO0

g

9869°0
€182 0
S68T°0
PEST O
92170
€01°C
9£80°0
2990°0
808070
TLEQTO
[A XA
LZT0°0
[4 ]

o

8L 1E
£6F

€57 0b

00T

1
T66°0
F6L6°0
ZL96°0

st B ees B uas |

€6£6°0 LLEGETQ D4

8£06°0 B8TI06°0 Od

z89°0 £98°0 2d
LZFC'0 SEC°0 2d
TG81°0 18770 od
Z0ST'0 LPI'0 2d
€Z21°0 2170 24
10T°0 66070 2d
8718070 80°0 od
9¥90'0 €£€90°0 24
¥650°0 87070 2d
8SE0°0 SVECTO0 D4
2ET0°0 zT00 od
9TT10°0 6S0T0°0 24

10070 0 24
1dtosad o

PeENYLT 9 NI
97 ad

0 0 ad
£€800°0 vd

o} 0 o)1
gpuod i

17Tt 0 0s
anoggpuod

S 26¥ 67 s
nategepuod .

z°2T 0 AS
Toagepuod «

ATTI T sY
0 Q [sh
aWeND  gedia i
ST°0 an

00T [¢] 87
1 T 2d

6686°0 L886°0 3
28L6°0 LL6'O  2d
996°0 LY96'0 04

6£T
BET
LET
9¢T
SET
PET
£ET
ZET
TeT
0€T
621
8z1
LTt

611
811
LT1
21T
STt

P11

6071

A-167

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

g abeg

® SHFANIONT 40 SJ¥Y0D AWH¥ “S°0 *
* ¥
P R R R R L]

*
¥

(T=D3H)

ADYNOYd HAWHIOWAAH GO0TE X

*

T T I L T T R

NOTI¥J0T SIHL LY AZLNAWOD OSTH JJIONOE (xxs)

P P N ey

MOTE QAdKNE ¥O AALTAIC J0 NINLEY (

MOTI dWOd ¥0 NOISWIAIQ |

5'88¥F :1:37 S LBV [3:14 14 98y S°68¥

TT°¢9T £978€T 99°G1T PbP €6 [ARAR vLTZS  L8TRE

§°887% 8BY S LBY LB8F =117 28%F §°§8p

SLT6T LT LT €3°rT. TT°C1 8V°6 81°L 9L ¥
0
iz 0
114 Q
ano " gueARy

— — — e - —_ fr—— e —
U NHHHH | S— [ R— [E—— — S— | S— — —

ININWND0A IAIHDOYEY vYd3 SN

-—-3)

€==-)

Botdas
A
A

zad1g

A

A

Zpuod '
Tadtd
A
A
TPUOd

YOLDENNOD (')

ONILOOY (A)

MUOMIEN WYEELS S0 WEMOYIAd DILYWHEHOS

06p
04

9'E6Z
€761

b[:34
s8b

P9°LT
9e°¢

12514
0
Q8Y

S 68V
e 417

6 vET
S6°9

S 681
S P8P
86°bc
0

AZTR

0
TWEND

0

boTdas  FWEND

—

22 89T
68F as L9T
8y as 991

atepuod

LyToTZ 0§ S8T
0 0s P9t
anogpuod

680 as €91
[2:13 ket 91
Atapuod .

SE£°ZC  AS 191
0 AS 09t
1oagpucd .

T sy 86T
0 ox 85T
bordis LSt
2 OH 98T
0 [ §$T
o"Y a3 ST

U S

LST

9L

124

;13

"ON

ANIT
LOENT

A-168

Loal Lombustion Waste mpoundment

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report



DRAFT

-
| E X
Ny 8
< £ 8
TS
meizam o, P P v T v e, ey fom oy | e o e JU— M .m
: E 5
& 8
B 9
g abeg W.ﬂ M
HWMOOMAZH QELAAWOD HINDA T HONAT =~ B
YIS 10T HAYIOOUTAH 0 YIS0 S 8
TOEINOD 1074 0 10741 ..M [
TOMLNOD LNI¥d B LN¥AT g
SATIYINEA TOUINOD IAALNO o¥ L :m
rearay e Mﬂ
. .
+ TPUOY . 9 S
. N ' 3
ernnnnn ey
xw wwx wma amr REE RAE ¥A% A% AEE REE RAE ENA ¥ER KEA KAE AAG REA Fia BrA K%E KAE EEE NAX AAK ARA ANA KAW REM NES XAE ANE EEE KRY
LIEHNEIHYA $3IHDIA TYOLVITANTL, m)l//
STV WIMY 30¥380S
1333-T90Y TWTIOA TIVMOLS ;/\J/
anodms ¥Ad L34 140D MO
1394 NOTIL¥AGTI 'HIONIT —
STHINT  HLJFA NOII¥LIATIENE
SATIN TWYNDS YIHY ADYNTEEQ
SLINQ HSITOHE
SMNOH 05°97  dSYE IWIL TYIOL
SHOOH L1°0  TYAYAINI NOTZYIAAHOD
WEWH AMOLNED 6T 1NIDT
GATL DNIGNT 0EZ0 FATLAN
3IYQ ONIONE  F6NECT 31900
SELYNIQNO HAVMDOWAAH 40 WEEWAN 02T “on
FATL DRILUYLS 0000 AWILT
FIVA ONITEYLS FENYCT FLYAL
TYAYEINI NOILYLOAWOD NI SILANIN 0T NIWN
Y1¥Q FWILE HAYIDOUAAH LI
Y05 1074 HAYEOOMOXH 0 19950
TOELNOD 10714 Q 10141
TOMINOD INIBd 4 INEAT
SATEYIEYA TOYLNOD 1LN4ALNO oI §
.
8
~
N
I
S
~
AR AR YA YR AAE AR KA E AR AN AR AR VAT A R R E RN KRR SRR R KR o
* x » [
* 8rLT-155 (916) . AWIL 3I1¥a NOE . - M
. 91966 WINGOAITYD 'SIAYQ . . =
« 13IELS GNODIS 608 « 370" NOISYEA . GRS
+  WEINZD ONTYIENIDNZ DIDOTONAAH . 1661  AWN . T
300 RUEBARY . nabh
S
QS N
~
TS
(]
$58
S @ 8
SESNES

ININWND0A IAIHDOYEY vYd3 SN



DRAFT

XAX REX KEF ERE

AR XHX KRN

000
00°0
000
00°0
0070
10°0
T0°0
2070
T0°0
000
0070
00°0
000
0070

00°'0
00°0

00°0

XX NRX EXE NEE KEX XN

000
000

L 9beq

ERXXRARREET LAY

EAXX RN RN NEM MEE R¥F FEX KEE AEN KEF ANR KEX XX XXX XXE XXX

"0 1 ‘T ) "9t TBS “08
SILYNITHO QOI¥EI~Z0-ONI L
HATIHOUAAH LINA

O¥T  ST1°0 D¥IL
HAVYOLING SSATNCISNIRIA SO§

VAYY SNOIANEAWI INIDMEJ Q0°00T dRILI
YIERON FA¥M0OD 007007 FENAYD

NOILOWYLSEY TYILINI 0070 TLYLS

JLYY $80T €28
600 Q070 000 0070
000 000 000 000 0070 00°0
00°0 000 G600 00°0 000 000
000 00" 0 000 00°0 00'0 000
000 0070 00°0 0070 00°'0 000
00°0 00°0 0g 0 00°0 00°0 009
10°0 T0°0 T0'C 10°0 10°0 1070
i0'0 20°¢ z0°0 €070 61°0 170
100 T0'0 T0°0 T0°C 0°0 T0°0Q
T0"0 T0°0 T0°0 00°0 00°0 00°0
000 0070 0070 0070 00°0 00°0Q
Qoo 6070 00°0 000 00°0 00°0
000 a0 Q Q00 Q0°Q 00°0 000
000 00°0 0070 0070 00°0 00°0
oG o a0°0 oo'o 00°0 00°0 00°0
NY¥HELLYd NOILWLIAIDIHA TYLNIWIIONI
NOIIYITAYOENd IWLOL NISYE 00791 WY01S

WI¥d NOILYLIGLOTdd

YIYY NISYHENS 070 ‘YaANYL
SOIISINELOVIVHD NISVEEns

WI¥d JI0ONOY NISYIE0s

FHIL ONILYYLIS 0 AWTLXEC
ALYA ONIIUYLS PONULT ALEAXD
SILONIA NI TEANALNI IWIL 9 NIWXO
SATYES FWIL I0GNT ¥0d YI¥A IWIL

SHNOH NI TYASFINI 3WIL L8T°0 INTRIL
QIAYS ¥0 UHHONNG JFLUNIQEO ISYT 091 ZAUST
QIAYS MO QIHONAL FLYNIQYHQ ISYII 1 TAYST
LINO SIHL NO HAVHDOHJAH 3JAYS <27 00T
JnoTeuraeq
S S S U Y R e ]

LEX)

Y A

an Le

s7T 9¢

A

9d &

g 8

NI OT

PO —— JRp—

A-150

Loal Lombustion Waste mpoundment
Dam Assessment Report

Dynegy Midwest Generation, Inc.

Havana Power Plant
Havana, I

ININWND0A IAIHDOYEY vYd3 SN



DRAFT

o aisis IR wibes S i . 3 R
g abeg
AWTL ONIIAYLS O INILAL
FIY¥Q ONILHYLS FENULT ALYaXC
STLONIN NI TEANEIINI IWIL 9 NIWXD
$ATYAS AWIL LOJNI ¥0d ¥1¥d HFWIL NI 8%
- SYAOH NI TYAUSINI FIWIL L9170 LNIAIL
QTAYS 90 QEMINOA ELIENICQHMO LSYT 091 CAYST
QEAYS ¥O QIHDNAA TIYNIQYO ISH¥IS T TAYST
LINA SIHL NO HAY¥DO0MUTAH IAYS £27 1001
HAYYDOUJAR QLAWY HONOA T HONGT
IIYDE 1L0Td HIVIDOWUAH "0 14280
TOYINOGD 1074 0 1QT4T
AOMINOD INIYd ¥ N9 T
SITAYI¥YA TOHINOD L0O4IN0 o G

ANXXERF AN AN NN
» "
¥ puod ¥ A EE
* -

RE KKK KK EF VK

159

aw NAa AR kv e AEX NEE EER EXX LR AR KKK EEA NEE PR FEY PR ENE KRR REE km o NER ERA xxx AR EES AEH NN M A AEK KN

‘9t "9¢ "9T ‘8c ‘9z ‘9¢ 9 ] “Q IDYYHISIC 0s £v
00°06% 05°68V 0068V 05°88¥% 00788V 06 LBE 00° L8 05°98% oo 98% NOTILYAITE as b
9°L8 2'9L 0°G9 87 €5 - 6°1¢ ¢ 1z $°0T 00 FHYEOLS AS TP
INZIJIAAHCD O ON¥ ¥ ONIMNYOM 0070 bl
NOISIONOY TYILINI 00°98F JTUASY
NOILIANOD TWILINI 40 3IdAL AJTE dALT JSEHOYINANS 0 WIHEHWAN T SdLSH
ONILOCY 3DYEOLS g4 0F

YL¥G ONILNOY HIWIDOATAH

SUNOH NI TYAYHLNI 3WIL L9T°0 INIWTL
GIAYS O AIHONAL FIYNIONO ISVT 097 ZAYST
GEAYS 90 AIHONNG IIWNIGYO LS¥Id T TA¥ST
LINQ SIHL NO HIYMDOMAAH IAUS ZC 1001

HAYYS0MAAH AILOJWOD HOMOd O HONAT

ATYOS LOId HAWYDOEAAH O 14080

TOINOD 1018 O 1014T

TOYLNOD LNI¥d ¥ LNddT

$97gYI¥YA TOWLNCD 104100 O BE

TR AT R

2 FRYND . Tedid . M4 BE

1IN0 EUBARYH

ININWND0A IAIHDOYEY vYd3 SN

A-19/

Loal Lombustion Waste mpoundment
Dam Assessment Report

Dynegy Midwest Generation, Inc.

Havana Power Plant
Havana, I



DRAFT

¢ abeg
HAYYOOYAAH dILOJWOD HONAE 0 HONd I
HATYOS LOTd HAVYOOWAAH °0 TYIS0
TOYINOD 10Td O LOTAT
TOMINQD INI¥d | ENEd T
SATEYIYEA TOALNOD 10dLNO 0x LL

RN AR AR
* "

g THYND v zodig . MM 9L
¥ «

KRAKEE RSN R

RKX NFFE EEX KL KXE KEX LEF FRE EEE FEF NKET FAE E¥E NEY XX KRR FEKR ¥R KXF FKE KKE NEE LEE KEX KAX XER XK FER FEF XE¥ XXE RN Xy

"0 "0 ‘T g “st ‘6b TEFS
SALYNIAYO AOTI¥AI-I0-ANT L
HAWIOOMARH LING
O
ran
O¥T §1°0 By W

HEYNDLING SSETINOISNINIA SIS an sL
YEMY SAOIA¥AAWI INIDYII 007 00T dWILY
YAGNNN IANOS 067 00T HEANAED
NOILOW¥ISEY TYILINI  00°0 TINLE

IV §SOT S8 ST L ‘\\\\\

000 000 00 aQ 00°0
0070 0070 000 000 oo Ru] 000 000 000 Q00 00°0
000 00°0 000 00°0 000 0070 00°0 0070 00°0 0670
00°0 000 000 00°0 00°'0 000 00°0 00°0 00°0 0070
Q00 00°0 co-o 000 000 0670 00°0 0070 00°0 00°0
00°0 00°0 oo'o 000 000 00°0 000 00°0 [¢JoR] 00°0
T0°0 1070 T0°'0 1070 10°0 1070 T0°0 T0°0 T0°0 T0°0
10°0 1070 T0'0 10°0 T0°0 2070 Z0°0 €070 6170 F1 0
900 200 200 to-o T0°0 10°0 T0°0 10°0 1670 070
10°0 1070 00 100 T0°0 1070 100 00°0 800 000
000 00°'0 000 0070 0070 0070 00°0 00'0 Q00 000
00°0 0070 00°0 0070 Q00 000 go-o 0g°0 [+Jopi] 00°0
000 000 000 0070 0070 00°0 000 00" ¢ 000 00°0
00'0 000 [eJoRe) 00'0 00'0 00°0 60'0 000 [o[:00] 0070
00°0 0070 000 000 000 000 00°0 00°0 00°Q 00°0

NYIILYE NOIIY¥IIZIOTHd TYINIWHMONT 14 s

NOIZYIIAIOHYd TYIOL NISYd 00°'9T KIOLS 9 Lt

¥IYd NOILVIIGIDEN4

Y3INY NISYEEnNS €£0°0 ‘YIYYL
SOTLSTHILOVYYHD NISYIENS Wl 9y
YIYd JJONNY NISYEENS
N0 BURARH
— e — e ——n — e, —— — pr— SO, JR— R PSS -
— [ [ e —— [ | S— [ —e — JE—] —— ed SO [ P

ININWND0A IAIHDOYEY vYd3 SN

A-192

Loal Lombustion Waste mpoundment
Dam Assessment Report

Dynegy Midwest Generation, Inc.

Havana Power Plant
Havana, I



DRAFT

s s sy = e um— P e JE— N dor) oy
0T @beg
LNYLSNOD NOISSEDIY 000007 T JOII™
NOISS3D3d MOTd ASVd NIDEE 0070 NSDUD
MOTd TYILINI 0070 01¥1S
SOILSTHAIOYEYHD MOTA FSWE ag $8
¥IYY NISYEAnS L0°0 ‘YEAYL
SOILSIYEIOVIVYHD NISYEENS ¥d 8
¢1Ya FA0NNY NISWAANS
TALL ONILIMELS 0 FWILKL
FIMA ONILNYLS  §ENUCT FLYARL
SALONIA NI TYAYEINI FRTL 9 NIWRL
SATYAS EWIL LONANI HOA YI¥d IWIL NI (8
SUMNOH NI TVAYELNI FWIL L91°0 INIH1L
QRAYS ¥0 JEHOMAd TLVNIGEO ISVT 091 ZAYST
QEAYS ¥O QEHONNA TIYMICYO 1S¥Id 1 TAYSI
LINO SIHL HO HAYYDOHAAH dAYS CZ 1001
HAYYDHOUAAH GEIOAHOD HONO T HONAT
414§ LOTd HAYED0AH 0 Tudsd —
TOYINGD 1074 0 107141
TOMINOD INI¥d § INgaT &
SATAYINYA TO¥INOD 104LNO 0% £8 _—
A A
- '
puod yse pasodord maN ~  BEPpUSd - MM 28
“ N
Y R
Mhw wmk wer wws www ms Eme EES KEx REA EEE AYE ERE ERF KAE KER KRR REE RER WRE TAX ERE XEE MEE XX XA ENA AEX REE KEE GXE Kwo dww
e
00°06% 05°68% 00" 68% 06 88F 00°88F 05°L8% 00°L8F 05°98¥ 007989 NOILEAZTE 35 18
14 BT ‘62 62 ‘62 ‘62 62 9T ‘9 ADIYHISIA 05 08
LT6L 9°69 b6 € 6P €°6€ v 62 g 61 L6 00 F9TIOLE AS 6L
INZIOIAJE0D @ ONY ¥ SNINMOM 00°0 X
NOILIANOD TYILINI  00°98% DI4ASH
NOILIGNOD IWILINI 30 3dR1  AZ1E JALL /SEHOVINENS J0 ¥ITWON T FERAS
ONILOCY FIVIOLS s 8L
Y1¥a ONIINOM HAVYDOMAAH
SYNOH NI TYA¥SINI @WIL L9T'0 INIWIL
AZAYS ¥0 (IHONNG FLYNICYO ISYT 09T ZAYST
Q3aays ¥0 QHEHONNG ILYNIGHO 1S¥IE 1 1AYST
LINQ SIHI NO MAVYDO¥AAH 3A¥S 22 100L
AN0 "BUBARH

ININWND0A IAIHDOYEY vYd3 SN

A-193

Loal Lombustion Waste mpoundment
Dam Assessment Report

Dynegy Midwest Generation, Inc.

Havana Power Plant
Havana, I



DRAFT

A-194

Loal Lombustion Waste mpoundment

Dam Assessment Report

i

1 obed
SHNOH NI "YAMEINI IWIL L9T°0 INIWIL
QIAYS YO QIHONOd TIYNIQHO LS¥1 091 ZAYST
q3AYsS ¥C GEHONNd FLYNIQEO LS¥I4 1 TAUST
LINO SIHI NO HIV¥DOMUAH EAVS 22 1001
HIVEOOYAAH QILAIWOD HONOA O HONGT
FTY0S 10Td HAYHOO¥AAH 0 YIS0
TOMINGD L0Td O 10141
TOYINOD INI¥d b INYdI
SETAYINYA TONINOD LN41lNo ¥ 91T
AR R R
“ *
a FHEND »  gadigd ¥ MM STT
v “
PET TP
HXK REE MEN KEF KEE KEY EEX KEE REE FEK KFEX XEX NXE OKNE WA XXFE KEE EK¥¥ REE NKFE NEFE FEA NEE XXX LXK FXK KEX EFX NKE KEX XWE ¥ER
0 T € 01 €€ "601T 'zZZT
SALYNIQUO QOT¥II-JO-ANI L
HIYUYODOUAAH LINO
wex
9YT  GT°0 DYTL
HAVYDLIND SSTTINOISNIWIO SIS an Tl
YIYY SNOTAMIIWT INFD¥Ad 00°00T dWIIN
YAGHON FA¥ND 007 00T MENAYD
NOILOWMISHY TYILINI 00°0 TINIS
JIY¥d SSOT S0§ ST €11
000 00°0 00°0 00°0
00°0 0070 00°0 00°0 00°0 0070 00°0 00°0 00°0 00°0
oo¢ 0070 00°0 0070 00°0 00°0 00°0 00°0 00°0 0070
ooe 0070 00°0 00°0 00°0 00°0 00°0 00°0 00°0 00°0
. 00°0 000 000 00°0 00°0 00°0 000 0070 00°0 00°0
00°0 00°0 00'0 0070 00°0 00'0 000 00'0 00°0 000
10°0 10°0 10°0 T0°0 10°0 10°0 10°0 1070 0'o 10'0
00 T0°0 10°0 10°0 T0°0 20°0 20°0 £0°0 610 b1’ 0
90'0 20'0 z0°0 10°0 10°0 10°0 10°0 10°0 100 10°0
10'0 T0°0 10°0 10°0 100 100 10°0 00'0 00°0 00'0
000 00°0 00°0 00°0 00'0 00°0 00°0 00°0 00°0 00°0
000 00°0 00°0 00°0 000 00°0 00°0 00'0 00°0 00'0
00°0 000 00°0 00'0 00'0 00°0 00°0 00°0 000 00°0
000 00'e 00°0 00°0 00°0 00°0 - 00°0 00'0 00°0 000
00°0 00'0 00°0 00°0 00°0 0070 0070 00'0 00°0 000
NYELIY NOIIWIIIOEYd TYINIWIYONT 14 88
NOILYLIAIOENd TYLOL NISYE 00°9t WEOLS ad 98
¥IYd NOIIYIIAIDTNE
N0 "RURPARH
— O . & - I oD TSI T oo T -

ININWND0A IAIHDOYEY vYd3 SN

Dynegy Midwest Generation, Inc.

Havana Power Plant
Havana, I



DRAFT

ANR BER RTE MAN KEE NEE KAN ANK

1 ‘8%
00°96% 05°56F

187 0°88T

NOIIIQNQD TYILINI IO FJAL ARTR

o e o pomro e -~ o
Z1 sbeg
NOIIYLIIJIOAYA TYIOL NISY® 00°9T W4OLS
YI¥A NOILVLIdIDIMd
INYLSNOD NOISSIEDEY 00000°T1 dOILY
NOISSEOIY MO ¥SYd NIDEE 0070 NSH0
#MoTa TYILINI Q070 QLYLS
SOLLSIMILOVEYHD MOTI 3svd
WI¥Y NISYEENs TO°0 ‘YA
S2ILSIYALIDTHIYHD NISYEENS
YI¥ad 4JI0N0d NISYEENs
ARIL ONIIYYLS 0 ARTLARL
JLEQ DNITUYLS P6ENYOT ALYAXL
STLONIW NI TYAYIINI AWIL 9 NIRXL
SATYES FWIL INGNI ¥O3 ¥I¥d FWIL
SMNOH NI TYAYIINI EWIL L91'0 ININIL
QIAYS YO QEHINOG FIYNIQIO LS¥T 09T TAUST
JaAYS ¥O QIHONAL HFIYNIAEO LS¥9Id T TAYSIT
LINO STHL NO HAWHD0WJAAH FAYS 27 1001
HAVYOO0UAAH QILNIWOD HONDE T H3NAI
ATYIS 1074 HAVIDCUAAM "0 T¥2S0
TOYLINOD LOTd 0O 10741
1081800 INI¥d b INHEAT

SATEYINYA TOWLNOD I0NdLDO

TPy
® -
» gpuUOd +
x x

I T T

ENE AR N REE KRR FEE REE KEX RAE ERE FAXF FRE KRR KKEX KRE KKK FEF KEX RXE KFX LEE XXX Kry

"BS

00" %60

T°S€ET

"85 -1 ) Tie "1T "0 UDIYHOS IA
05" 06F 00°%6F 06" €60 00 E6b 05°26% 00°Z6% NOTIVAZTH
[ A 9768 079 a 24 z gz 0°0 IOYE0LS
INIZIDIAIEOD G ONT ¥ DNIMHEOM Q0 0 X
NOILIANCD TYILINT 00°Z6% 2T3ASY
dALI /SIHIYRYEANS A0 HEWON T $dLSN

ONILNOY JDVYOLS
YLYA DNILOOHE HIWMOOUAAH

300 " PURARY

ININWND0A IAIHDOYEY vYd3 SN

[

rxx

oy

g4 61

g vZT

¥e €21

NI $ZT

oy 2zt

M TZT

xxE XA

as 611

NS 8T1

$¥ L1T

b5

Ed ~
8§ 5
I§8
Wﬁ
S B
SIS
N
8 8
83
5 §
s Q
(7]
I~
]
S
NS
[
S
]
&
S
]
1]
1y
“ N
5§
X &
§3
SSx
1] 1)
S &,
T



DRAFT

EEX KL XEE LXF ENE KEX

000
000

XXX XRE

000
00" 0

EEE AEE EEX

00°0
Q0°0
00°0
00°0
0070
1070
10°¢C
zZ0°0
1070
000
00°0
000

000
000
00°0
00°0
00°0
10°0
1070
1070
10°0
00°0
00°0
000
0070
0070

ININWND0A IAIHDOYEY vYd3 SN

S

€1 obed
rr
TNTEHOD OF SHAVESONUAH 4O YHERON § dWOOT
NOLLYNIGHOD HAVYDOHAAH
SYNOH NI TYAYZINI EWIL L9T°0 LNIWIL
QIAYS 80 QIHONNd FLYNIQHO LS¥1 091 ZAYST
QFAYS ¥O QIHONNJ TIYNIC¥O IS¥Id 1T TAYSI
LINO SIHL NO HAWMDO0MAAH IAUS ZZ 100L
HAWYOOWAAH QEALNAWOD HONOA O HONGI
ATYDS LOTd HAYHQO0WAAH 0 YISO

TOYMINOD I0Td 0 fifeiat-py
TOYLNOD INI¥d ¢ LINEET
SHATEYIYYA TOUINOD LNdLOO

ERSREXENE RN REY
. v
Bordas AWYND v 08Y «
* -
EXERERALE N LR

WEE EWE RAE REX KRE XXE FEE XFE EXE EET FES FEE FEE KEX FEX XXX KNK KEX ¥ER KAE

0 "0 ‘0 I v el N
GIYNICHO JOIYII-JO~ANT L
HANIDOYAAH LTINA

*x¥
oY1 ST°0 OVIL
HIYYOLINA SSATNOISNIWIA SIS

YIYY SNOIA¥MTAWI INEDYEd 00°00T dNITY
JIEANN FA¥ND 0070071 HENAYD

NOILDYEILSEY TYILINI 00°0 TINLS

LYY §80T 50§
0G° 0 00°0 00" 0 00°0
000 00°0 00°0 000 0070 00°0
00°0 0070 000 000 00" 0 000
00°0 00°0 000 00°0 00°0 0070
0070 0070 0070 00°0 00°0 000
00°0 00°0 0070 00°0 0070 00°0
0°0 T0°0 T0'0 T0°0 Q-0 10°0
100 0’0 20°0 £0°0 61°0 b1 0
10°0 T0°0 10°0 T0°0 0°0 10°0
10°0 10°0Q 10°0 000 00°0 000
000 [sleat] 000 000 000 00°0
00°0 000 0070 000 00°0 00°0
000 000 00'0 0070 00°0 000
00°0 000 00°¢ 000 000 00°0
000 000 00°0 00" 0 00°0 000
WEALLYd NOTIYLIAIDEWE TYINIWIHONI
300" BURARYH
—— P [ R —_— ——e -

OH 951

o §6T

o

PR

an

1d

[2°13

v

€8T

LTT

ﬁﬂ ~
SIS
i8S
S X
S §
N
8 8
£ 9
5 §
s Q
(7]
I~
]
S
NS
[
S
]
&
S
]
1]
1y
“ N
]S
X &
§3
SSs
1] 1)
S &,
T



DRAFT

oy ) P ) o ey prirsmy

e v =

y1 ebeg
SHATIW FIYYNOS NI YIUY ‘S¥NON NI HEWIL
QNOOES ¥EA 1334 OI9ND NI MOT
XMURROS 230N0Y

00°06%

09°€62

p9°LT
05 "88Y 00°88% - 09°L8Y 00" LBE 0s798Pp 00°98% 05°58F 00°58F
¢1 g9t €5°8ET 96°STT | 22832 [UArAA vL'es L8 vE TE°61
SL'61 LT LT £9°71 et 9r°6 8T 4 oL"b 9E°¢

YI¥A NOILVAZTA-MOTILAC-IOTUOLS TIALNIROD

00°C6p 0s 68p

06 -88% 00-88e 06°L8F 00" L8P 05°98¢ 00°98¥F 06 GBb 00°G8¥ Qs p8p
“FRT -1x4
AR “6ET "9t “E6 “TL "ES TGE ‘6T L
00" 06F 05-68F
0588V 0088l 06 L8% 00" L8Y 05 98% 00°98F% 05°S8% 00°88¥% 05" B8P
9°LT 0752
L7 6T T LT 97T 12T $°6 Z L 8 v v 00
INIIDIAATOD U ONY ¥ DNINEOM
NOTLIANOD TY¥ILINI
NOILIANOD TYILINI 40 FdAL ATTI dAlI /STHIYARENS IO JIGHAN

FRA NAX NAN KE% FEE RXE XXX KEX KEE KEX EXX NAX AXKE KFE FEE ARE KLX LAT EXX AKE EEE REE EXF FAE LEE KEE KXE HEE

SYNOH NI TYAYELNI 3WIL

JFAYS YO JUAHONNG ALYNIAHO LS
QIAYS WO JIHONOd TLYNIGHO IS¥IJ
LINM SIHL NO HAIVYOOMAAH JAYS
HAYYD0EAAH JELOAWOD HONOJG

FATYIS 10Td HATEOOYARH

TOHINOD LOTd

TOFLNOD INI¥d

o8¥

q00 " BUBAEH

ININWND0A IAIHDOYEY vYd3 SN

oy -

0G6°68F 00°68F NOTLYAETH
Z6hET Lp" 0T MOTII00
8672 S£°¢2Z jotak - (onAS
05" v8y 00" ¥8¥ NOILYAZTR
679 Q00 MOTALNO
000 00°0 FADWIOLS
00°&8¥
00 w8¥ ROILYAZTE 3s 291
“Qte
0 IOAYHOSIA s v91
00°68%
00°v8F NOTIYAITE g5 291
[
Q-0 FDYA0LS AS 081
0070
00" Uv8b 2IMASH
T §dasn

SHILAOY FOYHOLS sY 66T

TLYd DNILOOYW xmimuozc»@

Le1°0 LNIWHIL
09T TAYST
T TAYSI

ZZ LOoI

0 HONAI

‘0 T¥280

0 LOTEI

b LN¥aT
SETEYIUYA TOUINOD LNdLNO oM 8sT

AR RE AR AN
B x

FWEND « botdag % W LST
~ -

R TR

NN
S § §
<88
S X
S §
N
8 8
& &
5 §
s Q
(7]
I~
]
S
NS
[
S
]
&
S
]
1]
1y
“ N
]S
X &
§3
nm.Mwm
1) 1)
S &,
T



DRAFT

A-158

Loal Lombustion Waste mpoundment

5T 2beq

Dam Assessment Report

sxx T-DFH JO ONIT TYHION »+«

g8l 8v-o8bk +
0 BoTd3s o >

S1°0 ‘9f "6E "8% 05°ST ‘zL +
oL 43N0y ey
s1'0 "6¢ ‘zy ‘9L 00°2T  “TIT o8y + . -
LY dENIEWOD I
10°0 € b oot 00°ZT WL gpuod +
LY HAYYDOHUAH
LT PT 96°Z6F +
L0°0 ST ‘9T 6T 00'bT  ‘OE gadrd -
Ol d3Lnod
Lo'o 1 1e ‘88 00°z1  "8£9 ggpuod +
I¥ HIWEO0UAXH
LTET TL 98Y +
€0°0 ST 4 6T JASE3 TS £ zadtd +
0l aaLno¥
£0°0 A vt ‘6 00°2T  "F8T zpuogd +
LY HAYYDOUAAH
LT €T 76°98% + .
¥0°0 0T s 1z LT'ET €2 1ed1d + ]
0l a3INoY RS
N
¥0°0 b1 “5T 27 00°2T  "LIE Tpuod + M
LY HAYYD0dUAH S
¥AOH-ZL ¥AOH-b2Z ¥OOH-9 + nfn
H9YIS KWK FDYLS ANy PREES BO'TE NOILWLS NOILY¥ado M
A0 HWIL WORIXYH NISYd d0oI¥dd WOHIXYH ¥04 MOTI IDWIEAY J0 FHIL A7dd ‘m Hh
S g
INO - BURARH Ul —~
%]
| 9
S ,m
—— J— —_— e, — S QS
sl e S s v w R s S s S o S Ios S e R i BB LIS
m AW
] NS
S § 8
SESNEY

ININWND0A IAIHDOYEY vYd3 SN



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

DRAFT

Energy Dissipation July 24, 2001
Havana Power Station JHK
East Ash Pond #3B

Energy dissipation of the pond outflow is provided by large riprap at the downstream end
of the existing effluent pipe. Since its installation, this riprap has provided good slope
protection at the pipe discharge. During a period of lowering the pond by pulling
stoplogs, the effluent pipe carried much higher flows than normal, and during this time
the riprap held up and provided slope protection.

Based on this historical information, it is a reasonable assumption that the riprap will

continue to hold up and provide good energy dissipation and slope protection. No
changes are proposed as part of construction of pond #3B.
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De-watering Method and Calculations November 5, 2001
Havana Power Station ,JHK

East Ash Pond #3B

In the event that the pond system would need to be de-watered, the stoplog structure in
the polishing pond (pond #3) will be used. It will be possible to de-water half of the total
reservoir in seven days using the stoplog outlet structure as outlined below.

The partition between pond 3B and pond 3 will be breached with Illinois Power
earthmoving equipment stationed at the plant or by a contractor’s equipment. This will
equalize the level in these ponds at a level close to elevation 492.0 feet, since the
elevation of pond 3B is at 492’ and of pond 3 at elevation 486’ with the bulk of the
volume coming from pond 3B. The total. volume of water will be 1321.1 acre-feet at the
start of de-watering. To reduce the volume to 660 acre-feet, the water level will need to
be reduced to elevation 476.75 feet. To lower the pond 15.25 feet, 23 of the eight-inch
tall stoplogs will be to be removed. Over a seven-day period, this works out to removing
one stoplog approximately every 7 hours. The breach between ponds 3 and 3B will be
deepened as necessary while de-watering these ponds.

The average flow during de-watering will be 47.5 cfs. The effluent pipe would not flow
full at this rate. The flow measurement device downstream of the stoplog structure wili
be monitored during de-watering to ensure stoplogs are being removed at a sufficient rate
to de-water half the pond volume in 7 days.

Pond 1 and 2 will be full of ash by the time pond 3B is finished. Therefore, ponds 1 and 2
are not considered in the de-watering plan,

The following pages contain the calculations for the de-watering plan.

Havana Power Plant
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De-watering Method and Calculations November 5, 2001 ["!
Havana Power Station JHK H
East Ash Pond #3B
Pond 3- Pool volume at elev. 486.0° = 138,000 cu. Yd.
= 85.54 acre-ft. H
Area atelev. 486’ = 4.89 acres F
Area atelev. 462° = 94,471 sq. ft ‘
= 2.17 acres

[P

A=(4.89-2.17)/(486-462°) = 0.113 acres/ft.

vty
e

V, = 85.54 acre-ft -13(4.89x2 - 0.113[486-y])(486-y)

Pond 3B- Pool volume at elev. 492.0° =1,993,412 cu. Yd.
= 1235.6 acre-ft.

Jr—
g s

Area atelev. 492" = 1,928,962.6 sq. ft. = 44.28 acres

[~

Area at elev. 460° = 1,243,043 sq. ft. = 28.536 acres

pmy
| —

A=(44.28 - 28.536)/(492-460") = 0.492 acres/ft.

Jrasmnsy
sl

V, = 1235.6 acre-ft J4(44.28x2 - 0.492[492-y])(492-y)

Total volume of pond system at elev. 486" = 1235.6 +85.54
=1321.1 acre-ft.
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Pond 3 Volume = 85.54 acre-ft -(0.5)(4.89x2-0.113[486-y])(486-y)

]

} Pond 3B Volume = 1235.6 acre-ft -(0.5)(44.28x2-0.452{492-y])(492+y)

e

Havana De-watering volume calculations for Ponds 3 & 3B

. Elev.{ft) Pond 3 Pond 3B Total volume
[ l volume (acre-ft) | volume (acre-ft) (acre-ft)
, 492.00 85.54 1235.50 1321.14
[ f 491.50 85.54 1213.52 1299.06
‘ 491.00 85.54 1191.57 127744
o 490.50 85.54 1169.73 1265.27
b 490.00 85.54 1148,02 1233.56
i 489.50 85.54 1126.44 1211.98
489.00 85.54 1104.97 1190.51
i i 488.50 85.54 1083.63 1169.17
h 488.00 85.54 1062.42 1147.96
) 487.50 85.54 1041.32 1126.86
z ; ’ 487.00 85.54 1020.35 1105.89
486.50 85.54 999.50 1085.04
m 486.00 85.54 978.78 1064.32
| I 48550 |- 83.11 958.17 1041.28
Z | 485.00 80.71 937.69 1018.40
484.50 78.33 917.34 995.67
; 484.00 75.99 897.10 973.09
: \l 483.50 73.67 876.09 950.66
483.00 71.38 857.01 928.38
U' i 482.50 69.12 837.14 906.26
| I 482.00 66.88 817.40 884.28
o 481.50 64.68 797.78 862.46
K 481.00 62.50 778229 840.79
n R 480.50 60.35 758.91 819.27
480.00 58.23 739.66 797.90
. 479.50 56.14 720.54 776.68
m : 479.00 54.08 701.53 75561
478.50 52.04 682.65 734.70
, 478.00 50.04 663.90 713.93
> { j 47750 48.06 645.26 £93.32
i : 477.00 46.11 626.75 672.86
l 476.50 44.18 608.36 652.55
: IL | 476.00 42.29 L 590.10 632.39
475.50 40.42 571.95 612.38
u . 475.00 38.59 553.93 §92.52
U 47450 36.78 536.04 572.81
u o 474.00 35.00 518.26 553.26
< |
< N
o 7
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Seepage Analysis , July 23, 2001
P Havana Power Station JHK
| t East Ash Pond #3B

_

The new pond will have a polypropylene liner that is impermeable for practical purposes.
Since there is no seepage under normal conditions, an “adverse” condition was analyzed
_ to determine what would happen should the liner be damaged. The following calculations
: { l are for the full head of the pond being applied directly to the one-foot clay layer under the

] synthetic liner. This condition could occur if the liner were to have a significant tear or
puncture.

The computer program Boss Seep2D was used to analyze the embankment of pond 2 for
| seepage. Pond 3B is adjacent to pond 2 and has similar properties to pond 2 with a
{ i smaller head, therefore Boss Seep2D was not run for pond 3B on the basis of
comparison. The clay layer has a very low permeability compared to the sandy soils
. which form the embankment, and seepage through the clay flows nearly straight down to
‘ | a phreatic surface elevation below the toe of the embankment. Therefore, seepage on the
downstream face of the embankment should not occur, and a toe drain system is not
H needed. The Seep2D analysis for pond 2 is attached for reference.
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Dam Breach Analysis December 14, 2001
(—: Havana Power Station JHK
! E East-Ash Pond #3B
i The dam breach analysis was done with the use of two computer programs by Boss
' ﬂ Corporation. The first was BREACH and the second was DAMBREK. The critical section

for the dam breach analysis was taken as the northeast side of pond 3B. This portion of
[“, the dam is adjacent to a rural road with houses nearby and a manufacturing facility across
P the road. This section of the dam is not the highest portion, but it does represent the
greatest risk of safety to life and property, The facility/houses would have a combined
occupancy of 10 to 15 during a rainstorm event.

Using the BOSS BREACH computer program, possible failure of the dam via
“ overtopping will be modeled. The polypropylene liner and one-foot clay layer are ignored
i in the modeling due to limitations in the program and their relative small effects during a
B dam failure. BREACH modeled the erosion of the dam due to a Y%-PMP (ie;a16” rain
[ ' in 24 hours) rainstorm washing out the top of the dam, overtopping occurring and then
= erosion of a section of the dam. The HEC-1 analysis results giving the maximum stage
elevation of approximately 494’ during the %-PMP rainstorm were used as a top of the
( ] dam input to the BREACH and DAMBRK models. The topographic plans showing that
- the area near the northeast corner of the dam had a minimum elevation of 467°, therefore
this elevation was used as the input to the BREACH and DAMBRK models for the
H bottom of the dam. Pond water below this elevation is ignored when computing reservoir
- volumes. For flows into the pond during the failure, it was assumed that overtopping
- would begin at hour 4 of a %4-PMP storm event. The distribution of this storm is shown
U on the following pages. In addition to this, a plant flow of 11.9 cfs is added.

. From the soil reports, the average Dsq value for embankment materials is 0.346 mm. The
| | density for 95% of standard Proctor is 105.6 pef. The § angle is 30.4°, and the soil has
negligible cohesion (C= 10 psfis used as a non-zero valug).

[ The BREACH model indicated that the dam would be protected by the vegetation for a
I petiod of time, but that failure of the dam would cecur after the vegetation had eroded
[ away. BREACH indicated a peak outflow of 14,693 cfs during the dam failure with a
I J| ?Iial breach bottom width of 9.5 feet. The side slopes of the breach were approximately

DAMBRK was run to analyze the flood crest from the dam to the manufacturing facility
and nearby houses. No analysis was done downstream of the manufacturing facility and
houses since modeling the flow around the structures with DAMBRKX would be very
difficult, and give somewhat questionable results. Furthermore, the risk to life safety is
greatest at these structures.

—

e

[

The closest house is approximately 200° from the top of the dam and the INTERMET-
Havana Foundry manufacturing facility is approximately 650 feet from the top of the
dam.

e

W
D

P —

US EPA ARCHIVE DOCUMENT
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Dam Breach Analysis December 14,2001
Havana Power Station JHK
East Ash Pond #3B

To run DAMBRE, several criteria had to be selected and assumptions made in order for
the program to run. These are listed below:

1. A Manning’s coefficient value of 0.04 for the entire downstream channel.

2. The maximum top width of the downstream channel of 200 feet.

3. A constant turbine outflow of 100 cfs was used in order to avoid
computational problems with the program.

4. A constant inflow of 165 fs into the pond. This is the sum of the maximum
value of the inflow hydrograph used in BREACH plus the 100 cfs assumed
for turbine flow.

5. The grade is approximately at elevation 467 along the entire channel. A
fictitious channel of 10-foot width and a constant slope of 15 feet per mile
was added to avoid computational problems in the program.

The key results of the DAMBRK run are summarized below:
1. Maximum outflow of 16,295 cfs. This was considered close enough to the
14,693 cfs value (~10%) calculated by BREACH to be acceptable.
2. The maximum stage of the breach wave is about 10 feet with a velocity of 9.3
ft/sec., at a distance of about 500 feet (.075 miles) from the dam.

tore S22

[P— R

[

mmmmmmmmmmmmm
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Flow into pond 3B from the 1/2-PMP storm by 2-hr. intervals

o

hour] % storm| % precipitation delta % precip. inches rain avg. cfs avg.+plant inflow
2 8.33 8 8 1.28 30.35 4225 F
4 16.66 16 8 1.28 30.35 42.25 i
6 25.00 30 14 224 53.12 65.02
s| 3333 42 12 1.92 45.53 57.43 F
10 4166 53 1 1.78 4173 53.63 i
12 50.00 66 13 2.08 4932 61.22
14 58.33 74 8 1.28 30.35 4225 ﬂ
16 66.66 80 6 0.86 2276 34.66 i
18 75.00 87 7 1.12 26.56 38.46
20 83.33 92 5 0.8 18.97 30.87 P
22 91.66 96 4 0.64 15.18 27.08 j
24|  100.00 100 4 0.64 15.18 27.08
1
Total rainfall = 16.00 L

Avg. cfs = (in. rain)*2,048,802 sq. f£./(12"){(2 hrs *60 min/hr 60 sec/min)l

Plant inflow = 11.9 cfs
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DRAFT

BOSS BREACH version 1.10 PAGE 1
PROJECT TITLE : Havana East Ash pond #3B
PROJECT NUMBER : 11/09/2001
Iz
Tz
BQOS S BREACH (tm)

pr—sccazy
Kty e

Copyright (C) 1988 Boss Corporation
All Rights Reserved

version 1,10
Serial Mumber : 22205

PROGRAM ORIGIN :

—

Boss Breach (tm) is an enhanced version of Professor D. L. Fread's
July 1988 NWS BREACH program.

DISCLAIMER :

o]

Boss Breach (tm} is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results cbtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

oms SRS M-

Although Boss Corporation has endeavored to make Boss Breach error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the
correct performance or accuracy of this software.

JE——
-

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Ccorporation, regardless of the form of action, shall
not exceed the purchase price of this software.

st

S

PROJECT DESCRIPTION

PROJECT TITLE : Havana East Ash Pond #3B
PROJECT NUMBER :

DESCRIPTION : Calculate peak outflow during dam failu
ENGINEER : JHK

DATE OF RUN 1 11/09/200%

TIME OF RUN : 2:51 pm
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i

BOSS BREACH version 1.10 PAGE 2
. PROJECT TITLE : Havana East Ash Pond #3B
H PROJECT NUMBER : 11/09/2001
INPUT DATA :
(’ INFLOW HYDROGRAPH DESCRIPTION :
Time Upstream
Elapsed Inflow
TIN(I) QIN(I)
(hr) {cfs)
]
| 2.00
4,00
6.00
§.00
10.00
12.00
14.00

RESERVOIR VOLUME DESCRIPTION :

Area
HSA(I) RSA(I)
(ft MSL} {acres)

(] Elevation Surface

Cco
oo
DOoOO0OO O NW

‘_l TAILWATER CROSS-SECTION DESCRIPTION

Elevation Tailwater Tailwater
! Top Manning
- Width n
HSTW{I} BSTW{I) CMTW (I}
I {ft MsSL) (ft)

466,90 .0 03490

467.00 100.0 0350

. 470.00 4000.0 0350
.Qo Ny 0000

.00 .0 0000

.00 .0 0000

.00 .0 0000

.00 .0 Q000
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d
£
. 3
BOSS BREACH version 1.10 PAGE 3
PROJECT TITLE : Havana East Ash Pond #3B
PROJECT NUMBER : 11/08/2001

|

RESERVOIR AND OVERTOPPING BREACH DESCRIPTION :

Initial Reservoir Water Surface Elevation (ft MSL, HI) 484,00 E
Dam Botiom Elevation (ft MSL, HL) 467.00 ‘

Dam Top Elevation ({ft MSL, HO) 484.00 B
Spillway Crest Elevation (ft MSL, HSP) .00

Dam Crest Length {ft, CRL) 550.00 E
Dam Crest Width (ft, WC) 15.00

Ratioc of Breach Width to Flow Depth ({BR} 2.000 E
Irni:ial Breach Depth on Downstream Face (ft, H) .1000 E
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DRAFT

BOSS BREACH version 1.10 PAGE 4
PROJECT TITLE : Havana East Ash Pond #3B
PROJECT NUMBER : 11/09/2001

3

DAM INNER CORE DESCRIPTION :

1

p%0 Grain Size (mm, D50C) .000

Ratio of D90 to D30 Grain Sizes (UNFCC) .000

H Porosity Ratio (PORC) .000
Unit Weight (lb/cu £t, UWC} .00

[] Manning n of Core Material (CNC) .0000
i Internal Frictieon Angle (degrees, AFRC) .00

1 Cohesive Strength (1lb/sq ft, COHC) .00
(5 Average Upstream & Downstream Inner Core Slope (ZC) L : .00

Ii ‘ DAM OUTER CORE DESCRIPTION :

D50 Grain Size (mm, D50S) .346

(] Ratio of D90 to D30 Grain Sizes (UNFCS) 2.500
) Porosity Ratio (PORS) .360
H Unit Weight (lb/cu ft, UWS) 105.00
Manning n of Core Material {(CHNS) .0000

Internal Friction Angle {(degrees, AFRS) 30,40

[ l Cohesive Strength (1b/sq ft, COHS} 10.00
! Average Clay Plasticity Index (PI) .00
L] CA Clay Critical Shear Stress Coefficient (CA) .020
CB Clay Critical Shear Stress Coefficient (CB) ,B00
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BOSS BREACH version 1.10 PAGE 5
PROJECT TITLE : Havana East Ash Pond #3B
PROJECT NUMBER : 11/09/2001 =
ﬂ
DAM FACE DESCRIPTION :
Upstream Face Slope (2U) 1 (vertical) : 3.00 E
Downstream Face Slope (ZD) 1 (vertical) : 3.00
Downstream Face D50 Grain Size {(mm, D50DF} .000 r?
i
bDownstream Face D90 to D30 Grain Size Ratio (UNFCDF) .000

Average Grass Length (inches, GL)

Lk

(=

o
[ 3

Grass Condition Factor (l=good, O=none, GS) .80

Maximum Grass-Lined Channel Velocity (ft/sec, VMP) 1.50

ity
[

BOUNMDARY CONDITIONS :

B - g

Simulation Duration (hr, TEH) 12.00

Basic Time-Step Size {hr, DTH) , 005

Tteration Error Tolerance (%, ERR) .01 F

Downstream River Bottom Slope (ft/mi, SM) 5.000 o

Maximum Allowable Breach Bottom Width (ft, BMX)} 000 I‘

Discharge Plot Time-Step Interval {FPT) 10.00 1
.00 3

Time-step at which Plotting Starts {TPR)

fasbiaong [F—Y
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BOSS BREACH version 1.10 PAGE 6
. PROJECT TITLE : Havana East Ash Pond #3B
H PROJECT NUMBER : ©11/09/2001
H INTERNAL COMPUTATION CHECKS :
Avg. inner & outer matl. internal friction angle (rad, AFRA) 30.40
I I Equation 21 Thetal' (radians, THL1) 60.20
Equation 13 Critical Depth H1' (ft, H1) .67
[ 1 Equation 21 Thetal2' (radians, THZ2) 45.30
Equation 13 Critical Depth H2' (ft, H2) 2.16
lH] Equation 21 Theta3' {radians, TH3) 37.85
Equation 13 Critical Depth H3' (ft, H3) 6.95

T Lol

US EPA ARCHIVE DOCUMENT
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BOSS BREACH version 1.10 PAGE 7
PROJECT TYTLE : Havana East Ash Pond #3B
PROJECT NUMBER : 11/09/2001

FAILURE CODES (KG) :

—
[————g

= No erosion of grassed face

Erosion of dam downstream face

Erosion of dam upstream face

= praining of reservoir with breach size continuing to increase
Piping mode

Collapse mede

[}

NaeWNHO
It

En

PPP DESCRIPTION BASED ON ABOVE FAILURE CODES (KRG}

= Depth of erosion perpendicular to downstream face
tength of breach along downstream face

= Increase in breach width

= Elevation of top of piping breach

P S
(]
F—

HP DESCRIPTION BASED ON ABOVE FAILURE CODES (KG) :

1 = Erosion width across top of dam
2 = Erosion depth at upstream face
3 = Breach flow depth

4 = piping head

BOSS BREACH version 1.10 PAGE 60
PROJECT TITLE : Havana East Ash Pond #3B8
PROJECT NUMBER : 11/09/2001

)

SUMMARY OF OUTPUT RESULTS

Total Number of Iterations 0 {%
Time of Breach Failure {hr, TFHI} .01 =
Total Time-Steps Used (I 2290 I.'!
Total Elapsed Time (hr, T) 7.758

oOutflow Hydrograph Rising Limb Duration (hr, TRS) .029 1
Time at which Significant Rise in Outflow Begins (hr, TB) 5.711 iJ
pam Top Elevation (ft MSL, RU) 484 .00

outflow at Time Zero (cfs, QO) .0 L
Simplified Time of Breach Failure (hr, TFH) .452

TFH - Time of failure (hr) which is a linear equivalent of

the outflow hydrograph rising limb duration (TRS) obtained
by using the simplified dam-break discharge eguatien.

PFHI - Time of failure (hr) which is a linear equivalent of

gy s et
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‘>] the outflow hydrograph rising limb duration (TRS) obtained
by integrating breach cutflow (QB) versus time from

T=0 to T=Peak Outfiow (TP).
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DRAFT

BOSS BREACH wversion 1.10
PROJECT TITLE : Havana East ash Pond #3B

PROJECT NUMBER :

PAGE 61

11/09/2001

OUTPUT RESULTS AT TIME OF PEAK OUTFLOW :

Elapsed Time {hr, TP}
Spillway Outflow (cfs)
Breach Qutflow (cfs, OBP)
Total outflow {cfs, QP)
Breach Top Width (ft, BRW)
Breach Bottom Width (ft, BO})

Breach Side Slope Relative to Vertical (degrees, Z)

OUTPUT RESULTS AT END OF BREACH ANALYSIS

Breach Depth (ft, BRD)
Breach Bottom Elevation (ft MSL, HC}
Breach Side Slope Relative to Vertical (degrees, AGL)

Reservoir Water Surface Elevation (£t MSL, HY)

5.791

14693.

14693.

79.0

52.15

52.15

475.9

v S SR e S e B v B v S o S o S o s R T2
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BOSS BREACH wersion 1.10 PAGE 62
PROJECT TITLE : Havana East Ash Pond #38B
{} PROJECT NUMBER 11/09/2001

QUTPUT HYDROGRAPH PLOT :
[v‘ _ L
’ TIME
DISCHARGE

1 (ete)

60. 2060, 4060. 6060. 8060. 10060. 12060. 14060, . 16060. 18060.

’ 6.001 . . . . . *
. 9696.

8869.

( 8143,
6.151 . . . . *
. 7500.
) 6.201 . . . .o
. §930.
6.251 . . . L
. 6422. .
6.301 . . . *
- . 5967.
[1 6.351 . . . *
. 5559,
6.401 . . . *
) . 5190.
6.451 . . A
. 4857.
- §.501 . . Lo
. 4555,
] 6.551 . . * . .
. 4280. :
6.602 . . B
. 4029.
) §.651 . . ..
{I . 3799.
i 6.701 . . L
. 3588.
6.751 . . *
. 3395.
6.801 . . *
. 3217.
6.851 . . + . .
- . 3052.
b 6.901 . .
| . 2900.
6.951 . Lo
2759.

[S———

2ol
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~
’=3
(=]
—
*

. 2628.
7.051 . L F ]
. 2506, {3
7.101 . .o a
, 2392.
7.151 . o
. 2286, {?
7.201 . o i
) 2187.
7.251 . *
. 2094. ;
7.301 . * i
, 2008. -
7.351 . .
. 1926. ) . . g
7.401 . - . : : : ’ 1}
. 1849. ' ) ]
7.451 . *. . . . ' ' ’
. 1777. . .
7.501 . .. : : ’ ' - . {?
. 1710. i i :
7.551 . = . . . : ‘ ) !
. 1645. . .
7.601 . * . . . : : : .
1585, o X T;
7.651 . oL . : . : . ' 4
1528.
7.701 *

1474. ’ {g
i
END OF QUTPUT

[
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DRAFT

BOSS DAMBRK version 3.00 PAGE 1

PROJECT TITLE : Ravana East Ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001

S

BOSS DAMBREK {tm)

Copyright (C) 1988-92 Boss Corporation
211 Rights Reserved

version : 3.00
Serial Number : 23619

Illinois Power Co.

_PROGRAM ORIGIN :

Boss Dambrk (tm) is an enhanced version of Professor D. L. Fread's
1991 NWS DAMBRK program.

DISCLAIMER :

Boss Dambrk (tm) is a complex program which requires engineering expertise
to use correctly. Boss Corporaticn assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine

if they are reascnable and accurate.

Although Boss Corporation has endeavored to make Boss Dambrk error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corpeoration makes no warranty, either implicit or explicit, as to the
correct performance or accuracy of this software.

in no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION :

PROJECT TITLE Havana East Ash Pond

PROJECT NUMBER : Pond 3B

DESCRIPTION : South East side dam break analysis
ENGINEER : Jobn Kao

DATE OF RUN : 11/09/2001

TIME OF RUN : 4:04 pm

[Er———.
Bat st
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BOSS DAMBRK vwversion 3.00 FAGE 2
PROJECT TITLE : Havana East Ash Pond
H PROJECT NUMBER : Pond 3B 11/09/2001
INPUT DATA SUMMARY :
]
{i INPUT CONTROL PARAMETERS :
r; Problem Specification Option 13
Number of Dynamic Routing Reaches (KKN) 1
(I Type of Reservoir Routing (KUI} 1 (dynamic routing)
Number of multiple dams/bridges (MULDAM) 1
- No. of Reservoir Inflow Hydrograph Points {ITEH} 2
[ i No. of Informatiomal Cross-Sections (NPRT) 3
Flood-Plain Routing (KFLP) - 0 {(no}

——y

' SEQUENTIAL CROSS-SECTION NUMBERS (NPT}
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DRAFT

BOSS DAMBRK version 3.00 PAGE 3
PROJECT TITLE : Havana Fast Ash pond
PROJECT NUMBER : Pond 3B 11/09/2001

i

CROSS—SECTION WUMBERS COINCIDENT
WiTH UPSTREAM DAM FACE (IDAM)

P

1

]
e

RESERVOIR VOLUME DESCRIPTION @

Elevation vs. Surface Area Table

=

Elevation Suxface
Area

HSA(K) SA{K)

(ft MSL) (acres)

[

494.00 45,300

492.00 44,280

467.00 31.240

466.90 0.000 I?
0.00 0.000 k|
0.00 0.000
0.00 0.000 -
0.0 0.000 [j
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DRAFT

BOSS DAMBRK version 3.00 PAGE 4
. PROJECT TITLE : Havana East Ash Pond
1 PROJECT NUMBER : Pond 3B 11/09/2001

DAM NUMBER : 1

(] RESERVOIR AND BREACH PARAMETERS

(} Initial Elevation of Water Surface (YO, £t MSL) 494.00
Breach Side Slope (Z) . 1: 1.00

- Breach Bottom Elevation {YBMIN, ft MSL) 467.00

[ 1 Breach Base Width (BB, ft) 9.50
Time of Breach Formation (TFH, hr) 0.05

(‘ ] RESERVOIR DESCRIPTION :

Water Surface Elevation at Time of Breach (HF, £t MSL) 454.00
[I Top of Dam Crest Elevation (HD, ft MSL) 494.00
Uncontrelled Spillway Crest Elevation (HSP, ft MSL} 0.00
- Spillway Gate Centex Elevation (HGT, £t MSL} 0.00
[ ‘ Uncontrolled Spillway Discharge Coefficient (CS) ¢.00
Spillway Gate Discharge Coefficient (CG) .00
[ ] Dam Overtopping Discharge Coefficient {CDO) 1320.00
Turbine Discharge (QT, cfs) 100.00
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DRAFT

BOSS DAMBRK version 3.00 . PAGE 5
PROJECT TITLE : Havana East Ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001

BOUNDARY CONDITIONS :

Hydrograph Time Intervals (DHF, hr) 0.00 M
Routing Period (TEH, hr) 2.00 I’E
Breach Development Exponent {BREX!) ) 0.00 i
Mud/Debris Flow Parameter (MUD) 0.

Dry Bed Routing Parameter (IWF) 0 E
Hydraulie Radius Computation Parameter (KPRES) 0 (R=A/B) ]
Landslide Simulation (XSL) 0 (none) ;
Critical Flow Froude Number (DFR} 0.950

INFLOW HYDROGRAPH DESCRIPTION :

Time Upstream ]
Elapsed Inflow S
TI(K) Q1(X) 4
({hr) {cfs)
0.00 165.0 :
2.00 165.0 4
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DRAFT

BOSS DAMBRK version 3.00 PAGE 3
PROJECT TITLE : Havana East Ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001

SN D

SUMMARY OF PROGRAM CONTROL PARAMETERS

1

Problem Specification Option (RKN, KUz, MULDAM, IDAM) 13

Number of Cross-Sections Entered (NS) 4
fl Number of Top Widths Entered (NCS) 8
Number of Cross-Sectional Hydrographs to Plot (NTT) [4]
I“ Flow Type Parameter (KSUPC) 3 (mixed flow)
Number of Lateral Inflow Hydrographs (LQ) ¢
f’ Number of Points in Gate Control Curve (KCG) ¢
r| CHANMEL-VALLEY BOUNDARY CONDITIONS :
B CHPMNEL-VALLEY BOUNDARY CONDITIONS :
Max Discharge at Downsitream End (QMAXD, cfs) g.0
TI Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) Q.0000
Initia.l Time-Step Size (DTHM, hr) -1.0000
l ] Time at which Dam Starts to Fail {(TFI, hr) Q.0000
Theta Weighting Factor (F1I) 0.000
{ ‘ Stage Convergence Criterion (EPSY, ft) G.0350
- Downstreé{n Boundary Type Paramter (YDN) 0.00
| J Slope of Channel Downstream of Dam (SOM, ft/mi) 0.0000
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DRAFT

BOSS DAMBRK version 3.00 PAGE 7
PROJECT TITLE : Havana East ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001
CROSS~SECTION NUMBER : 1
Cross-Section Location (XS(T}, mi) 1.000
Flooding Elevation (FSTG{I), £t MSL) 0.000
DOWNSTREAM REACH NUMBER : 1
Reach Contraction-Expansion Coefficient (FKC) 0.000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) 0.000

CROSS~-SECTION and REACH DESCRIPTION :

Elevation Channel Channeal Storage

Top Manning Tap

width n Width
HS (K, I} BS{K, I} CM(K, 1} BSS (K, I}
(£t MSL) (ft) (ft)

467.00 10.0 0.0400 0.0
472.00 20.0 0.0400 0.0
477.00 30.0 0.0400 0.0
482.00 40.0 0.0400 0.0
487.00 50.0 0.0400 0.0
488.00 52.0 0.0400 0.0
490,00 52.0 0.0400 0.0
495.00 52.0 0.0400 0.0
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BOSS DAMBRK version 3.00

PROJECT TITLE

PROJECT NUMBER :

: Havana East Ash Pond

Pond 3B

DRAFT

PAGE 8

11/09/2001

CROSS~SECTION NUMBER :

Cross-Section Location (XS{I), mi)

Flooding Elevation (FSTG(I}, ft MSL)

DOWNSTREAM REACH NUMBER : 2

Reach Contraction-Expansion Coefficient {FKQ)

Minimum Distance Between Interpolated Cross-Sections (D¥M, mi)

CROSS-SECTION and REACH DESCRIEPTION :

Elevation Channel Channel  Storage
Top Manning Top
Wideh n Width
HS(K, I} BS (K, I) CM{K, I} BSS(K,I)
(£t MSL) (£t} (£t)
466,43 10.0 0.0400 0.
466.99 10.0 0.0400 Q.
467.Q0 200.0 0.0400 0.
482.00 200.0 0.0400 0.
487.00 200.0 0.0400 0.
492.00 200.0 0.0400 Q.
496.00 200.0 0.0400 0.
498.00 200.0 G.0400 G.

CO00DO GO0 |

W
A4l

1.038

0.000

0.000

0.001
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BOSS DAMBRK wersion 3.00 PAGE 9
PROJECT TITLE : Havana East ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001 [3
CROSS-SECTION BUMBER : 3
|
Ccross-Section Location (XS(I)s mi) 1.070
Flooding Elevation (FSTG(1), £t MSL) 0.000 I?
1
DOWNSTREARM REACH NUMBER : 3
Reach Contracticon-Expansion Coefficient (FKC) 0.000 T}
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) 0.001
CROSS-SECTION and REACH DESCRIPTION (2
Elevation Channel Channel Storage [?
Top Manning Top j
width n Width
HS (K, 1) BS(K,I) CM (K, I) BSS({X,I)
(ft MSL) (ft} (£t) {’j
465.95 10.0 0.0400 0.0 4
466.99 10.0 0.0400 0.0
457.00 140.0 0.0400 0.Cc ?
472,00 200.0 0.0400 0.0
487,00 200.0 0.0400 0.0 1
492.00 200.0 0.0400 0.0
496.00 200.0 0.0400 0.0
498.00 200.0 0.0400 0.0 [1;
i
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BOSS DAMBRK version 3.00 PAGE 10
PROJECT TITLE : Havana Fast Ash Pond
i“] PROJECT NWUMBER : Pond 3B 11/09/2001

[1 CROSS-SECTION NUMBER : 4

Cross-Section Location (XS(I), mi) 1.09%
(} Flooding Elevation (FSTG(I), ft MSL) ©.000
1
|
CROSS~SECTION DESCRIPTION
{ l Elevation Channel Storage
Top Top
Width width

HS (K, I) BS (K, I) BSS{K, 1)
(£t MsL) (ft) {ft)

465.52 10.0

- 466.99 10.0
[, 467.00 90.0
] 472.00 200.0
477.00 200.0

487.00 200.0

0

0

! 492.00 200.
498.00 200.
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BOSS DAMBRK version 3.00
PROJECT TITLE : Havana Bast ash Pond
PROJECT NUMBER : Pond 3B

DRAFT

PAGE 11

11/09/2001
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BOSS DAMBRK version 3.00
PROJECT TITLE : Havana East Ash Pond
PROJECT NUMBER : Pond 3B

PAGE 12

11/09/2001

DISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS
(DXM) THAT WILL BE USED IN COMPUTATIONS

Down Interp.
Stream Cross
Reach Section
Number Distance
I=1,N51 DXM(I)
(mi)
1 101.0000
2 0.0010
3 0.0010

Total number of cross-sections {original+interpolated}

Maximum number of cross-sections allowed

63

300

— e e
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BOSS DBAMBRK version 3.00 PAGE 13
PROJECT TITLE : Havana East Ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001

o3

QUTPUT DATA SUMMARY :

CROSS-SECTION and REACH SUMMARY ﬁ
Cross Cross Bottom Reach Reach Reach
Section Section  Elevation Humber Length Slope 5
Number Location
(mi) {ft MSL) {mi) {(ft/mi)
1 1.000 467.800 P
2 1.038 466,430 1 0.038 15,000 3
3 1,070 465.950 2 0.032 14.999
4 1.099 465.520 3 0.029 14.828
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PROJECT TITLE : Havana East Ash Pond

PROJECT NUMBER : Pond 38

H
—_—

PAGE 14

11/09/2001

RE-NUMBERED DAM/BRIDGE CROSS-SECTIONS :

N
I ‘ Dam/ Revised
Bridge Cross
Section

1 — Number

}" Number of Intermediate Cross-Sections (NN ({NS))

Number of Time Steps {NNU}

ey

W

63

PR ——

S —
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BOSS DAMBRK version 3.00 PAGE 15
PROJECT TITLE : Havana East Ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001

INITIAL CONDITIONS TABLE :

macacatly
g vl

Cross Cross Normal Normal Critical Critical Froude iteration Iteration
Section Section Flow Flow Flow Flow rndicator Count for Count for
Number Location Water Depth Water Depth {0 = sub) Computing Computing
Elevaticn Elevation (1 = sup) Nrml Dpth crtl Dpth
I XI YN DEPN ¢ DEPC IFR TTH 1Tc 5
{mi} (ft MSL) {ft) (ft Msi) {£L)
1 1.000 469.29 2.29 468.39 1.39 0 12 12
2 1.038 467.41 0.98 467.17 0.74 0 12 12 rg
3 1.039 467.41 0.9% 467,17 0.75 0 12 12 3
4 1.040 467.41 1.01 467.17 0.77 0 12 12
5 1.041 467.41 1.02 457.17 0.78 Q 12 12
6 1.042 467.41 1.04 467.17 0.80 Q 12 12 3
h 7 1.043 467.41 1.05 4%7.16 0.81 0 12 12 b
8 1,044 467.41 1.07 467.16 0.82 0 12 12
9 1.045 467,41 1.09 467.16 0.84 [+ 12 12
10 1.0486 467.41 1.10 467.16 G.85 0 12 12 g
11 1.047 467,42 1.13 467.17 0.87 0 12 12 P
12 1.048 467.42 1.14 467.17 0.89 ¢} i2 12 1i
13 1.049 467.42 1.16 467.17 0.90 0 12 12
14 1.050 467.42 1.17 467.17 0.92 0 12 12 -
15 1.051 467.43 1.19 467.17 0.93 0 12 12
16 1.052 467.43 .21 467.17 0.%5 Q 12 12 p
17 1.053 467.43 1.22 467.17 0.97 0 12 12
i 1.054 467 .43 1.24 467.16 0,97 0 12 12
i 19 1.055 467.43 1.25 467.17 0.99 o] 12 12 i
20 1.056 467.43 1.27 467.17 1.01 0 12 12 E
21 1.057 467.43 1.29 467.17 1.02 [+ 12 12 1
U 22 1.058 467 .43 1.30 467,17 1.04 0 12 12
23 1.059 467.44 1.33 487.17 1.05 0 12 12 .
24 1.060 467.44 1.34 467,17 1.07 0 12 i2 q
o 25 1.061 467.44 1.36 467.17 1.09 Q 12 12 §
26 1.062 467.45 1.38 467.17 1.10 0 12 12
27 1.063 467,45 1.39 467.17 1.11 0 12 12
a 28 1.064 467.45 1.41 467.17 1.13 [+] 12 12 1
29 1.065 467.45 1.42 467.17 1.14 0 12 12 l
30 1.066 467.45 1.44 467.17 1.16 0 i2 12 i
31 1.067 467.45 1.46 467.17 1.18 0 12 i2
m 32 1.068 467.45 1.47 467.17 1.19 0 12 12
33 1.069 467.46 1.50 467.17 1.21 0 12 12 1
34 1.070 467.46 1.51 467.17 1.22 0 12 12 j
35 1.071 467.47 1.53 467.17 1.23 0 12 12
> 36 1.072 467 .47 1.55 467,17 1.25 o] 12 12
37 1.073 467.47 1.56 467.17 1.27 [4] 12 12 B
H 38 1.074 467 .47 1.58 467.17 1.28 0 12 12 L
a9 1.075 467.47 1.60 467.17 1.30 0 12 12
: 10 1.076 467.47 1.61 467.18 1.31 ¢ 12 12
41 1.077 467,48 1.63 467.17 1.32 0 12 12
42 1.078 467.48 1.65 467.17 1.34 ) 12 12
u 43 1.079 467,49 1.67 467.17 1.36 a 12 12
44 1.080 467 .49 1.69 467.17 1.37 0 12 12
45 1.081 467.49 1.70 467.18 1.39 0 12 12
46 1.082 467.49 1.72 467.17 1.40 0 12 12
47 1.083 467.4% 1.74 467.17 1.41 0 12 12 i
48 1.084 467.49 1.75 467.17 1.43 o 12 12
49 1.085 467.50 1.77 467,17 1.45 0 12 12

A-283

Document 9: Design Calculations and Commentary




DRAFT

BOSS DAMBRK version 3.00 PAGE 16
PROJECT TITLE : Havana East Ash Pond

H PROJECT NUMBER : Pond 3B 11/09/2001
Cross Cross Normal Normal Critical Critical Froude Iteration Iteration
Section Section Flow Flow Flow Flow Indicator Count for Count for
ﬂ Number Location Water Depth Water Depth (0 = sub) Computing Computing
Elevation Elevation (1 = sup) Nrml Dpth Crtl Dpth

I XI YN DEPN YC, DEPC IFR ITN ITC
{mi) (£t MSL) (fL) {ft MSL) {ft)

r| 50 1.088 467.50 1.7% 467.37 1.46 0 12 12
St 1.087. 4167.50 L.80 467.17 1.47 [¢] 12 12
52 1.088 467.51 1.83 467.17 1.48 0 12 12
- 53 1.089 467.51 1.84 467,17 1.50 0 12 12
I 1 54 1.090 467.51 1.86 467.17 1.52 Q 12 12
55 1.091 467.52 1.88 467,18 1.54 0 12 12
56 1.092 467.52 1.89 467.17 1.55 0 12 12
. 57 1.093 467,52 1.91 467.17 1.56 0 12 12
j 58 1.094 467.52 1.93 467,17 1.58 0 12 12
‘ 89 1.095 467.52 1.94 467.17 1.59 4] 12 12
60 1.096 467.53 1.97 467,17 1,60 Q iz 12
61 1.097 467.53 1.98 467,17 1.62 0 12 12
— 62 1.098 467.54 2.0¢ 467.17 l.84 0 12 12
l [ 63 1.099 467.54 2.02 467.17 1.65 0 12 12
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BOSS DAMBRX version 3.00 PAGE 17
PROJECT TITLE : Havana East Ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001
SUMMARY OF INITIAL DOWNSTREAM BOUNDARY CONDITIONS
Cross-section Numper at Downstream End of Model (IN) 63
Initial Water Surface Elev. at Downstream End (YN, £t MSL) 467.538
Initial Flow Depth at Downstream End (DEP, ft) 2,018
COMPUTED STEP BACKWATER TABLE
Cross Cross Flow Backwater Backwater Iteration
Section Section Water Water Count for
Nunmber Location Surface Depth Computing
Elevation Backwater
I X QIL YIL DEP iTB
(mi) (cts} {ft MSL) (£t}
62 1.098 100.0 467.555 2.020 5
61 1.097 100.0 467.570 2.021 5
60 1.096 1048.0 467.584 2.020 5
38 1.095 100.0 467.597 2.018 5
58 1.094 100.0 167.609 2.015 5
57 1.093 100.0 467.620 2.011 5
56 1.092 100.0 467.630 2.006 5
55 1.001 100.0 467.640 2.001 5
54 1.090 100.0 467.649 1.995 5
53 1.089 100.0 467.657 1.989 5
52 1.088 100.0 467.665 1.982 5
51 1.087 100.0 467.673 1.975 5
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DRAFT

BOSS DAMBRK version 3.00 PAGE 18
- PROJECT TITLE : Havana East Ash Pond .
H PROJECT NUMBER : Pond 3B 11/09/2001
Cross Cross Flow Backwater Backwater Iteration
Section Section Water Waterx Count for
[‘ Number Location Surface Depth Computing
Elevation Backwater
I X QIL YIin DEP ITB
(mi}) (cts) {fr MSL) (ft)
(} 50 1.086 100.0 467,680 1.967 5
49 1.085 100.0 467.687 1.959 5
48 1.084 100.0 467,693 1.951 5
47 1.083 7 100.0 467.700 1.942 3
{—i 46 1.082 100.0 467.706 1.934 5
45 1.081 100.0 467.711 1.924 5
44 1.080 100.0 467.717 1,915 5
- 413 1.079 100.0 467,722 1.906 5
f 42 1.078 100.0 467.727 1.896 5
\ i 41 1.077 100.0 467.732 1.886 5
40 1.076 100.0 467.737 1.876 5
39 1.075 100.0 467.741 1.865 S
' 38 1.074 100.0 467.746 1.855 5
{ l 37 1.073 100.0 467.750 1.844 5
36 1.072 100.0 467,754 1.833 5
35 1.071 100.0 467.758 1.823 Bl
34 1.070 100.0 467.762 1.811 5
33 1.069 100.0 467.765 1.800 5
32 1.068 100.0 467.769 1,788 5
31 1.067 100.0 467.772 1.777 5
30 1.066 100.0 467.775 1l.766 5
[ 29 1.065 100.0 467.779 1.754 5
l i 28 1.064 100.0 467.782 1.742 5
27 1.063 100.0 467,785 1.730 5
26 1.062 100.0 467.788 1.718 5
23 1.061 100.0 467.791 1.706 5
| 24 1.060 100.0  467.794 1.694 5
l 23 1.059 100.0 467.796 1.681 5
} 22 1.058 100.0 467.799 1.669 s
21 1.637 100.0 467.801 1.656 5
20 1.056 100.0 467.804 1.644 5
[ l 19 1.055 100.0 467.806 1.631 5
I 18 1.054 100.0 467.809 1.619 5
17 1.053 106.0 467.811 1.606 5
' 16 1.052 160.0 467.813 1,593 S
{ 15 1.051 100.0  167.816 1.581 5
! i 14 1.050 1G60.0 467.818 1.568 5
o 13 1.048% 100.0 467.820 1.555 5
12 1.048 100.0 467.822 1.542 5
i 11 1.047 140.0 467.824 1.529 5
{ ! 10 1.046 100.0  467.826 1.516 5
_} 9 1.045 100.9 467.828 1.503 5
8 1.044 100.0 467.830 1.450 5
¢y 7 1.043 100.¢ 467.831 1.476 5
b 6 1.042 100.0 467.833 1.463 5
| ! 5 1,041 100.0  467.835 1.450 5
- 4 1.040 100.0 467.837 1.437 5
3 1.039 100.0 467.838 1.423 5
[ } 2 1.038 100.0 467.840 1.410 5
i [ 1 1.000 100.0 494.000 27.000 0
|
|
i
| SR ES
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BOSS DAMBRK version 3.00 PAGE 19
PROJECT TITLE : Havana East Ash Pond
PROJECT NUMBER : Pond 3B 11/09/2001

INITIAL CONDITIONS :

Interp. Initial Initial
Cross— Water Flow
Section Elevation
T YI(I) ©DI (I}
{ft MSL) (cfs) 3
1 494.00 100.0
2 467.84 100.0
3 467.84 100.0
4 467.84 100.0 i
5 467.83 100.0
6 467.83 100.0
7 467.83 100.0 11
h 8 467.83 100.0 i
9 467.83 100.0
10 467.83 100.0
11 467.82 100.0 g
12 467.82 100.90 I}.
13 467.82 100.0 ¥
m 14 467.82 100.0
15 467.82 100.0
16 467.81 100.0 7
17 467.81 100.0 ;
18 167.81 100.0
19 467.81 100.0
: 20 467.80 100.0 3
21 467.80 100.0 L
22 167.80 100.0 .
‘ '- 23 467.80 100.0
24 167.79 100.0
25 467.79 100.0 L]
26 467.79 100.0
27 467.78 106.0
28 467.78 100.0
29 467.78 100.0 3
30 467.78 100.0 &
3 167.77 100.0 ]
32 467.77 100.0
33 457.71 1006.0 y
m 34 467.76 100.0 ’
3s 167.76 100.0 i
35 467.75 100.0
> 37 467.75 100.0
38 467.75 100.0 3
H 39 467,74 100.0 iﬁ
40 467.74 100.0 ;
41 467.73 100.0
42 467.73 100.0 )
43 467.72 100.0 !
44 167.72 100.0 i
45 167.71 100.0
46 467.71 100.0
1
ﬂ':: L
)
My 257 [
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BOSS DAMBRK version 3.00 PAGE 20
PROJECT TITLE : Havana East Ash Pond
[1 PROJECT NUMBER : Pond 3B 11/09/2001
INITIAL CONDITIONS
{1 Interp. Initial Initial
Cross- Water Fiow
Secticn Elevation
I YI(I) QDI(I)
(£t MSL) (cfs)
47 467.70 100.0
48 467.69 100.0
ﬂ 49 467.69 100.0
50 467.68 100.0C
51 467.67 100.0
— 52 467.67 100.0
53 467.66 100.0
54 467.65 100.0
55 467.64 100.0
56 467.63 100.0
57 467.62 100.0
{] 58 467.61 100.0
59 467 .60 100.0
60 467.58 100.0
- 61 467.57 100.0
62 467.55 100.0
63 467 .54 100.0
['I ROUTING COMPLETED
Number of Time Steps Used (KTIME)} 117
[ E Magimum Number of Time Steps Allowed 1199
o Total Time of Flood Routing (TT, hr) 2.0
] i Flood Wave Arrival Time based upon a WSEL Increase of (ft) 1.00
CONSERVATION OF MASS RESULTS :
[7i . Should be close to 0.00%, a negative value denotes flow volume was lost

during the routing, a positive value denotes flow volume was gained
during the routing. Normalized as a percant of inflow volume, maximum
I i change in conservation of mass during routing was 0.00
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BOSS DAMBRK version 3.00 PAGE 21
PROJECT TITLE : Havana East Ash Pond
PROJECT NUMBER : pPond 3B 11/09/2001

o

FLOOD CREST SUMMARY :

:smmﬁ

Cross Maximum Maximum  Time To Maximum Flood Time To Flood Wave
Section Stage Flow Maximum Flow Elevation Flood arrival
Location Elevation Stage Vvelocity Elevation Time
{mi) (£t MSL) (cfs} (hx) (ft/sec) (ft MSL) (h¥) {hr) E
1.000 494.00 16295 0.005 17.30 0.00 0.00 0.00
1.038 477.62 16295 0.080 8.90 0.00 0.00 0.02
1.039 477.60 16206 0.080 8.24 0.00 0.00 0.02
1.040 477.58 16216 0.080 8.97 .00 0.00 g.02 F
1.041 477.56 16224 0.080 9.01 0.00 0.00 0.02 i
1.042 477.54 16230 0.080 9.04 0.00 0.00 0.02
1.043 477.52 16234 .080 9.08 0.00 0.00 0.02
1.044 477.50 16235 0.080 9.11 ¢.00 0.00 0.02
h 1,045 477.47 16234 0.080 9.15 0.00 0.00 0.02 ;
1.046 477.45 16231 0.080 9.18 0.00 0.00 0.03
1.047 477.43 16226 0.080 9.21 0.00 Q.00 0.03
1.048 477.41 16218 0.080 9.25 0.00 0.00 0.03 g ]
1,049 477.39 16209 0.080 9.28 0.00 0.00 0.03 l
1.050 477.37 16198 0.080 9.31 0.00 0.00 0.03 3
m 1.051 477.35 16184 0.080 9.34 0.00 0.00 0.03
1.052 477.32 1616% 0.080 9.36 0.00 0.00 0.03 .
1.053 477.30 16151 0.080 9.3% 0.00 .00 0.03 1
1.054 477.28 16131 0.080 9.40 0.00 0.00 0.03 i
1.055 477.26 16109 0.088 9.42 c.oo Q.00 0.03
1.056 477.24 16086 0.080 9.43 0.00 0.00 0.03
i 1.057 477.22 16060 0.080 9.43 0.00 0.00 0.03
1.058 477.21 16032 0.080 9.43 0.00 0.00 0.03 F
1.05% 477,19 16003 0.080 g9.41 0.00 0.00 0.03 3
‘ ’ 1.060 477.17 15973 0.080 9.41 0.00 0.00 6.03
1.061 477.15 15942 G.080 9.41 0,00 0.00 0.03
1.062 477.13 15910 0.080 9.40 0.00 0.00 0.03 3
o 1.063 477.11 15878 0.080 9.39 0.00 0.00 0.03 3
1.064 477.10 15845 0.080 9.38 0.00 0.00 0.03
1.065 477.08 15811 0.080 9.36 0.00 0.00 0.03
1.06% 4717.07 15776 0.080 9.33 0.00 0.00 0.03 3
1.067 477.05 15740 0.080 9.30 0.00 0.00 .03 L
1.068 477.04 15703 0.080 9.27 0.00 0.00 0.03
1.069 477.02 15664 0.080 9.23 0.00 0.00 0.03
m 1.070 477.01 15629 0.075 9.18 .00 0.00 0.03
1.071 476,99 15586 0.07% 9.21 0.00 0.00 0.03 3
1.072 476.97 15546 0.075 9.24 0.00 0.00 0.03 §
1.073 476,95 15505 06.075 9.26 Q.00 0.00 0.03 3
1.074 476.93 15463 0.075 9.29 0.00 0.00 0.03
1.075 476,90 15420 0.075 9.32 0.00 0.00 0.03 1
H 1.076 476.88 19377 0.075 9.35 0.00 0.00 0.03 L
1.077 476.85 15368 0.075 9.38 0.00 0.00 0.03
: 1.078 476.83 15368 0.075 9.42 0.00 0.00 0.03
1.079 476.80 15368 0.075 9.45 0.00 0.00 0.03 .
1.080 476.77 15368 0.075 9.49 0.00 0,00 0.03
u 1.081 476.74 153469 0.07% 9.53 0.00 0.00 0.03 1
1.082 176.71 15369 0.075 9.57 0.00 0.00 Q,03
1.083 176.68 15369 0.075 9.61 .00 0.40 0.03
u 1.084 476.65 15369 0.090 9.65 0.00 0.00 0.03 L
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BOSS DAMBRK version 3,00 PAGE 22
PRQJECT TITLE : Havana East Ash Pond
H PROJECT NUMBER : Pond 3B 11/09/2001
FLOCD CREST SUMMARY :

{I, Cross Maximum Maximum Time To Maximum Flood Time To Flood Wave

Section Stage Flow Maximum Flow Elevation Flood Arrival
_ Location Elevation Stage velocity Elevation Time
l’] (mi) (Ft MSL) (cfs} (hr) (ft/sec) (£t MSL) (hr) {hr)

1.085 476.61 15369 0.090 g.70 0.00 0.00 0.03
1.088 476.59 15368 0.085 9.75 0.Q0 0.00 0.03
. 1.087 476.586 15349 0.085 9.81 0.00 0.00 0.03
’VI 1.088 476.53 15368 0.085 9.87 0.00 0.00 0.03
] 1.089 476.50 1534686 0.085 9.93 0.00 0.00 0.03
1.090 476.47 15365 0.085 10.00 0.00 0.00 0.03
. 1.091 476,44 15362 0.085 10.07 0.00 0.00 0,43
! 1.092 476.41 15358 0.085 10.16 0.00 0.00 0.03
| 1.093 476.37 153534 0.085 10.25 0.00 0.00 .03
' 1.094 476,34 15348 0.085 10.36 0.00 0.00 Q.03
1.095 476.30 15340 0.085 10.47 0.00 0.00 .03
- 1.0986 476.25 15330 0.085 10.60 0.060 0.00 0.03
, { 1.097 476.20 15340 0.085 10.75 0.00 0.00 6.03
i 1.098 476.15 158353 0.085 10.93 0,00 0.00 0.03
1.099 476.09 15363 0.085 11.16 0.00 0.00 .03

; END OF OUTPUT
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Slope Stability Analysis September 10, 2001
Havana Power Station JHK
East Ash Pond #3B '

Slope stability calculations were done with the computer Stope/W produced by Geo-
Slope International. The Spencer method of analysis was used.

Because the embankment will be made of highly permeable, sandy soil, and the pond will
have ani impermeable liner, there will not be any cases where the undrained strength of
the sand will control. Fer all significant load conditions, the embankment will be in the
consolidated-drained condition. As shown in other portions of these calculations, any
seepage that would get through the liner system would migrate nearly stralght down
through the embankment until reaching the water table,

Based on these characteristics of the embankment, no rapid drawdown or partial pool
analysis was done. The embankment was analyzed for water to the normal operating
elevation of 492 feet and ash fill to 492 feet. For each of these, both seismic and non-
seismic conditions were analyzed for both low and high water table. This resulted in eight
separate cases being analyzed. These are summarized in the table below along with the
minimum factor of safety for each case as computed by Slope/W.

Because the clay liner will be only one-foot thick, it was ignored during slope stability
calculations. Its primary purpose is seepage control, not strength. For water-filled pond
conditions, the clay liner was given no strength. For the ash-filled pond conditions, the
clay was given the same strength properties as the ash to simplify data input. Both of
these assumptions are on the conservative side. The actual weight of the clay was used on
all cases.

The properties for deposited fly ash are typical values for this type of material. The
properties for all other soils are frem soil tests performed specifically for this project. See
the Soil Reports section of these calculations for further information.

The embankment will be made of the on-site sandy seil compacted to 95% of standard
Proctor density. The top ten feet of existing material is somewhat loose with a density of
a little less than 95% standard Proctor density. During construction, it is likely that this
material will consolidate some, but this was ignored when estimating soil properties for
the upper foundation layer. The same soil properties were used for the embankment as
the upper foundation layer, which is conservative. Compaction to 95% standard Proctor
density will actually give slightly better strength. The deeper foundation soils are
somewhat denser than 95% standard Proctor density. The properties used for the deeper
foundation soils are shown on the lab reports.

The project is in earthquake zone 1. A seismic factor of 0.025 was applied to determine
earthquake forces.
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DRAFT

1
Slepe Stability Analysis September 10,2001 {g
Havana Power Station JHK
East Ash Pond #3B F
i -

In all cases without earthquake forces, the factor of safety was greater than 1.5. In all
cases with earthquake forces, the factor of safety was greater than 1.0. Therefore, it was
concluded that the embankment has adequate strength. It should also be noted, that in all
the cases the minimum factor of safety was associated with slips on the downstream face
of the embankment that did not penetrate to the upstream face. The graphical output
shows the slip surface associated with the minimum factor of safety.

L3 o= &2

The full printout for a Slope/W run is quite large. To avoid printing a lot needless pages
in this report, only sample pages are included. Full program output can be provided if
needed. The following sheets contain summary information for the slope stability
analysis. The content of these pages is as follows:

Table of analyzed conditions and corresponding factor of safety.
Summary of soil propetties

Summary of ground water elevations.

Sketch of embankment geometry

Graphical computer summary of each load case.

First and last page from a typical analysis printout.
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Slope Stability Analysis September 10, 2001

ﬂ Havana Power Station JHK
' East Ash Pond #3B

1 . (s

(; Summary of Analysis Conditions

Analysis Case

[ .. 1A 1B [2A4 [2B [3A [3B [4A | 48]

Factor of Safety 156 | 157 1 1.62 | 1.50 | 1.61 | 1.52 {1.61 1.48{

Soil Properties;

‘. l Deep Foundation Soils Density 118.7 pef
Phi Angle 34 degrees
l i Cohesion 0.0

Shallow Foundation Soils ~ Density 103.7 pef
5 And Embankment Phi Angle 26 degrees
L Cohesion 0.0

| i Clay Liner Density 118.7 pef
Phi Angle  N/A
Cohesion N/A

- Ash Density 90 pef (saturated weight)
. Phi Angle 20 degrees

E» Cohesion 0.0
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Case 1A- Water to normal operating level
No seismic
High ground water elevation

Elevation (fl
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Case 1A- Water to normal operating level 1.581 .
No seismic ) &
High ground water elevation . . . F‘
L] L] L] g
. . . . 1

100—
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| Case 1B- Water to Normal Operating level
Seismic factor of 0.025 applied
High ground water elevation

100

‘r*__ﬁ
Elevation

100 200 300 400 500 600
Distance (ft)
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Case 1B- Water to Normal Operating level .
Seismic factor of 0.025 applied 1568 °
High ground water elevation A . ,,
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Case 2A- Water to Normal Operating Level
No seismic ] ,
Low ground water elevation Lt E
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-

ﬂ Case 2B- Water to Normal Operating level
) Seismic facter of 0.025 applied
] Low ground water elevation
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Case 2B- Water to Normal Operating level
Seismic factor of 0.025 applied
Low ground water elevation

)

Elevatio.

Distance (ft)
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Case 3A- Ash fill to normal operating level
No seismic load
High ground water elevation
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Case 3A- Ash fill to normal operating level
No seismic load
High ground water elevation -

1
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Distance (ft)
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] 3

Case 3B- Ash fill to normal operating level
- Seismic factor of 0.025 applied
High ground water elevation
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o3

Case 3B- Ash fill to normal operating level
Seismic factor of 0.025 applied
High ground water elevation

A
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¥ ) ) .

90— E
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Case 4A- Ash fill to normal operating level
No seismic load applied
Low ground water elevation

0 : 100 200 300 400 500 600
Distance (ft)
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Low ground water elevation
Distance (ft)

ill to normal operating level
ic load applied
Wy 279

No seism

Case 4A- Ash f
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Case 4B- Ash fill to normal operating level
Seismic load factor of 0.025 applie
Low ground water elevation

d

o] 100 200 300 400 500 600
Distance (ft)
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B4

B- Ash fill to normal operating level PR 1
Case 4 Seismic load factor of 0.025 applied o8 . i
Low ground water elevation . Lt

{ft)

Elevat.

) Distance (ft)
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l
| ooy WHITNEY & ASSOCIATES
! BORING NOB-01 "
DATE 6-27-01 2406 West Nebraska Avenue BORING LOG
B W. 8 A FiLE NO, 1656 PEORIA, ILLINOIS 61604
% SHEET L . -
, prosect _ ILLINOIS POWER ASH FOND EXTENSION " Locanon _Havana, Illinois
o BomiNG LacaTion - See _Plot Plan Sheet oAwepay Fehl _
i soring Type ___Hollow-Stes Auger : weaTHER conpimions _Fartly Cloudy & Mild
‘ SOIL CLASSIFICATION SYSTEM u.s.B.5.C, SEEPAGE WATER ENCOUNTERED AT ELEvATION _ 290. 3
- GROUND SURFACE ELEVATION 467.8 GROUND WATER ELEVATIONAT _ 24+ nrs. _492.6 CAVE
l BORING DISCONTINUED AT ELEVATION ___406.8  grounp waTer ELEvATION AT compLeTion __ 449-9  IN
DESCRIPTION DS |SAMPLE L N Qp Qu Ds | M
- | Brown SANDY LOAN - _1&*
[ Looge, Brown, Fine-Grained SAND
With Conaiderable Silty Clay L
h - .
l| 88 9 - - - 14
z 3 - 4 —
m ﬂ S8 10 - - - 13
z - Medium-Density, Light Bruun,—l’-‘i;e: -
: [ i Grained SAND L g S5 15 - - - 3
u 1 S8 | 14 - - - a3
O | 12+
a - ss |13 | - | - |- [ a
m I k L 16 g5 12 - - - 4
- (1| Tseker Gk Brow, Foearmed | :
I L i SARD
—20
U ¥ ss |5 |- | - - |17
|
(o 4 -
B
< g 24—
- ss 8 - - - -
i‘ )
q I
- N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - GALIBRATED PENETROMETER READING - T.8F.
FALLING 30 [NCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
n - S8 - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
. ST - SHELBY TUBE SAMPLE Me - NATURAL MOISTURE CONTENT - %
m WHITNEY & ASSOCIATES —
M s Q ! PEQRIA, (LLINOIS
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B-01 " BORING LOG 6-27-01
BORING NO. {CONTINUATION}) DATE
Tllincis Power Ash Pond Extension 2 34 )
PROJECT : SHEET OF
LOCATIONTavana, IIIinols w8 A PLENO. 1656—
DESCRIPTION [DEFTHL[SAMPLE| N Qe Qu D¢ Me
See Sheet 1 of 34
| 30
) ss 10 - - - -
- e 34
Modium-Density, Light Brown, Fine-
Toe Coarse-Brained SAND And Fine- 8 19 - - - -
Grained GRAYEL |
| a8
B ss 25 - -4 - -
| 42
sS 25 - - - -
| 46
L 30
ss 26 - - - -
| 94
58 28 - - - -

N - BLOWS DELIVERED PER FOGT 8Y A 140 LB. HAMMER
FALLING 30 INCHES

SS - SPLIT SPOON SAMPLE

ST - SHELBY TUBE SAMPLE

(Qp - CALIBRATED PENETROMETER READING - T.5.F.
Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
£d - NATURAL DAY DENSITY - P.C.F.

Mo - NATURAL MOISTURE CONTENT - %

L

PEORIA, ILLINOIS

- WHITNEY & ASSOCIATES —
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, ) " BORING LOG
o - s 6-27-01
BORING NO.B ot (CONTINUATION) TE
' Illinois Pover Ash Pond Extension 3 34
PROJECT SHEET OF
- LocaTion _Havana, Illinocie . W a&A FILE NO. 856
DESCRIPTION wreer | rvee | N Qp Qu Da Me
f ) See Sheet 2 of 34
i
r e e o o ——— —
'{ Yedium-Density, Light Brown, Fine- )
- | To Coarse-Brained SAND |_&0
' 88 29 - = - - -
l EXPLORATORY BORING DISCONTINUED |
i( : .64
I
ol
K i
| -
K _
) L 76
.
[ !
L a0
[
[
Lt —
il
64
-
H N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.5.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
3S - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.G.F.
i ST - SHELBY TUBE SAMPLE Mec - NATURAL MOISTURE CONTENT - %

i - WHITNEY & ASSOCIATES —
[ ] ] PEORIA, ILLINDIS

oy B
Wﬂl}%
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BORING NO.B-02
DATE 6"26‘01

w.aaFLENO, 1636

WHITNEY & ASSOCIATES

INCORPORATED

2406 West Mebraska Avenue
PEORIA, ILLINOIS 61604

BORING LOG

sHeeT 4 oF 34

prosecT _ ILLINOIS POWER ASH POND EXTENSION

LocaTion _Havana, Illinois

priLLep By Fehl

BORING LOCATION _See Plot Plan Sheet
Hollov-5tem Auger

BORING TYPE
SOIL GLASSIFICATION SYSTEM y.5.8.5.C.
GROUND SURFACE ELEVATION 466. 7

BORING DISCONTINUED AT ELEVATION 433. 7

WEATHER conpiTions _Partly Cloudy & Hild
SEEPAGE WATER ENCOUNTERED AT ELEVATION
GROUND WATER ELEVATIONAT . 24 % (P dups.
GROUND WATER ELEVATION AT COMPLETION

448.95
451.2
450. 5

DESCRIPTION ,BE:QEHT S'}-@‘;'ge N Qe Qu Dd Mc
Brown SANDY LOAM _ _ ___ _ _| 3"
Medium, Dark Brown SANDY CLAY
55 19 1.1 0.8 | 112 9
Medium-Density, Brav_n,- F_:i;eﬁained_ L5
SAND With Considerable Silty Clay 85 19 - - - 11
Wedium-Density, Light Brown, Fine-
Grained SAND SS 18 - - - L
10
2351 20 - - - 4
Louse, Light Brown, Fine-Grained
SAND 55 g - - - 4
—15
55 10 - - -
—20
58 10 Ind = - 17
Hedm— ITe;B-it_y, —Hglrﬁ;o_un:_l?ine- .
To Hedium-Grained SARD
—25
a8 13 - - - -
Hedium-Density,EghTBx;n,_—F:ine- B
To Mediuwm-Grained SARD And Fine- 30
BGrained GRAYEL 88 16 = = = =
EXPLORATORY BORING DISCONTIHUED
N - BLOWS DELIVERED PER FQOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.S.F.
FALLING 30 INCHES Qs - UNCONFINED GOMPRESSIVE STRENGTH - T.5.F.
Dd - NATURAL DRY DENSITY - P.CF,

SS - SPLIT SPOON SAMPLE
ST - SHELBY TUBE SAMPLE

- NATURAL MOISTURE CONTENT - %

WHITNEY & ASSOCIATES —

PEGORIA, ILLINGIS
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I
I bos WHITNEY 8g_£R§SOCIATES
, BORING N3
DATE 5-01 2406 West Nabraska Avenue BORING LOG
- W.8A FILENO, 1696 1656 PEORIA, ILLINOIS 61604
{ ] SHEET oF __ 9% or 3% - - P .
~moseor _ ILLINOIS POWER ASH POND EXTENSION.  Locamon _Bavana, Illinois
(- BORING LocaTion _ €8 Plot Plan Sheet ] pRiLLepay Fenl il
] 3 BORING TYPE Hollov,-Stemu AEQ?‘B" So——— WEATHERCONDITIONS Partly Cloudy & H:lSdl 5
i SOIL CLASSIFICATION SYSTEM 9. B.5. L. - SEEPAGE WATER ENCOUNTERED AT ELEVATION ___ =21«
- GROUND SURFACE ELEVATION 456. 9 . GROUND WATER ELEVATIONAT 24+(P)) o5  455.7 CAVE
i ' BORING DISCONTINUED AT ELEVATION 435.9 GROUND WATER ELEVATION AT compLeTion 294+ 1 TN
DESCRIPTION } OO |SAMELE L N Qo | Qu Do Mec
' Brovn, Fine-Grained SAND With.Some
' 1 Organic Vegetation _  _  _  _  _| 5"
Nedium-Denaity, Light Brown, Fine-
h Grained SAND 8s 8 | - - - 5
1 .
s 17 - - - 3
z ) ! g8 12 - - - 3
: A L! 107 T - - - 2
- l “Loose, Light Brown, Fine-Grained .
u { SAND 88 10 - - - 7
o
85 8 - = - 16
U _lzos—e-.— Dr_-ang_e:-Bz;n:_Fine— To -
m Hedium-Grained SAHD -20
( 8s 7 - - - -
-
- . Wediun-Density, Grange-Brown, Fine- |
: { To Mediva-Grained SAND
- —25
U . gs 20 - - = b
i
“ { i Fdi_\—:;-ﬂe_nsi_t;, Eaﬁrown, “Fine-
< i To Coarse-Grained SAND —30
g8 28 - = = =
r E EXPLORATORY BORING DISCONTINUED
{ )J N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.5.F.
FALLING 30 INCHES Qu -~ UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
n _E SS - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
| ! ST - SHELBY TUBE SAMPLE Me - NATURAL MOISTURE CONTENT - %
m L WHITNEY & ASSOCIATES —
; E PEOQRIA. ILLINOCIS

Document 9: Design Calculations and Commentary A-317




DRAFT

{4
1
5
WHITNEY & ASSOCIATES i
BORING NOB-04 eoneant i
DATE &£-25-01 2406 West Nebraska Avenue BORING LOG
W. & A FILEND, 16396 PEORIA, ILLINOI!S 61604 5
SHEET or_34 1
. i
omooser _ILLIRDIS POWER _ASH POND EXTENSION e amon Havana, Illinois
BormG LocaTion 5ee Plot Plan Sheet DRILLEDBY £ €
BORING TYPE Hollow-Stem Auger WEATHER conDiTions _Fartly Cloudy & Mild F
SOIL CLASSIFICATION SYSTEM U.s.8.5.C. - SEEPAGE WATER ENCOUNTERED AT eevaTion _ 443: 9 4
GROUND SURFACE ELEVATION 466. 0 GROUND WATER ELEVATIONAT _ 247 HAS. -
BORING DISCONTINUED AT ELEVATION . 303.0  GROUND WATER ELEVATION AT COMPLETION 451.9 CAVE'IF.
DESGRIPTION DEPTH | SAMPLE| N Qe | Qu | Da | Me 4
Brown SANDY LOAM Organic Topgoil _ | 8" 1
h Soft, Brown And Dark Brown SANDY :
LOAK L i
z ss | 5 |o.5 |0.4 |[110 |11 F
e —— 4 : i
Ll Medium, Brown GANDY CLAY LOAM
E ‘ 88 15 1.2 | 0.9 114 13 E
Loose, Brovn, Fine- To Mediua- - “
Brained SAND L8 — SS 7 - - - o L
_L;ose, f..i._ght Brown, Fine- Tr B [1
o Hediur-Grained SAND i3] 6 - - - 12 4
a :
g8 5 - - - 19
w [
L = 5 - - - 1
= 16 '
- i
: Very Loose, Brown, Fine- To-Te-dium—— 1
Grained SAND With Some Silty Clay
@) 50
“ ss | 3 | - | - |- |2 ,
) L
< Very Loose, Light Brown, Fine- To
Medium-Grained SAKD {‘
—24— ¥
{ ss | 2 | - | - | - -
L
n N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.S.F.
FALLING 30 INCHES Qu - UNGONFINED COMPRESSIVE STRENGTH - T.S.E.
m SS - $PLIT SPOON SAMPLE D - NATURAL DRY DENSITY - P.CF. ]
ST - SHELBY TUBE SAMPLE Mc - NATURAL MOISTURE CONTENT - % L
WHITNEY & ASSOCIATES — =
m W ; L) PEORIA. ILLINOIS
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" BORING LOG. 6-25-01
ﬁ i BORING NOB 04 (CONTINUATION) DATE —
! Illinois Power Ash Pond Extension. 7 34
PROJECT : SHEET OF 3
"] LOGATION Havana, L1l1l1inoils W, & A FILE NO.
5 DESCRIPTION e | SAMELEL N Qp Qu Dd Me
I See Sheet 6 of 34
.
\ |2
- S8 4 - - - -
ZH
I I I : S8 3 - - - -
= !
' | s
: Hedium-Denzity, Light Brown, Hedium-
To Coarse-Grained SAND And Fine-
1 Grainad GRAVEL |
[ | : g8s | 26 - - - -
' ’ [ l | 42
n Medium-Den=zity, Light Brovn_ﬁ-;d B |
Bray-Brown, Fine- To Coerse-Brained
m B SAND And Fine- To Medium-Brained g5 23 - - - -
GRAVEL | 46
ala i s
u Ss 25 - - - -
|
(4 : -
d
P 54
q Ui
ss 20 - - - -
q .
t N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.S.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
n S8 - sPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
i i ST - SHELBY TUBE SAMPLE ] Mc - NATURAL MOISTURE CONTENT - %
m | : WHITNEY & ASSOCIATES —
¥< PEDRIA. ILLINGIS
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ii
5
' BORING LOG 6

- -25-01
BORING NO.B 04 (CONTINUATION) DATE _ i

Illinois Pover Ash Pond Extension 8 34

PROJECT SHEET OF
Location _Havana, Tllinocis W, & A, FILE NO. 1656 .
DESCRIPTION DEFTH|SAVELE L N Qp Qu Do Mo

See Sheet 7 of 34 H;
i
F—— —— T o T e T T &!
Hedium-Density, Gray-Brown, Hedium- :
To Coarse-Grained SAND And Fine- | 60 F|
Brained GRAVEL S8 20 - - - - )
EXPLORATORY BORING DISCONTINUED L . i
64 :
i

s

o
68 F

L 72

g P —
Bz asicth [

76

I 80

!

— 84

N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER AEADING - T.5.F.
FALLING 30 INCHES QU - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
SS - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
ST - SHELBY TUBE SAMPLE Mc - NATURAL MQISTURE CONTENT - %
- WHITNEY & ASSOCIATES —

FEORIA, ILLINOIS
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! WHITNEY & ASSOCIATES
: BORING NOB-0S meoneons
. 6-27-01 2406 West Nebraska Avenue BORING LOG
. pate __6-27-01 | J
| W. 8 A FILENG. 1656 PEORIA, ILLINOIS 61604
; sieeT2___or _34
e TLLINOIS POMER AGH POND EXTENSION Location _Havana, Illinois
( | BoriNG LocaTion, See Plot Plan Sheet - oriLLep sy Fehl
ll , BORING TYPE Hollow-Stem Auger WEATHER CONDITIONS Pal't].y clﬂudy & Mild
SOIL GtASSIFICATION system . U. 3. B. 5, C. SEEPAGE WATER ENCOUNTERED AT ELEVATION __432. 1
- GROUND SURFACE ELEVATION 466. 9 GROUND WATER ELEVATIONAT _ 24+ trs._456.2 CAVE IN
\ f BORING DISCONTINUED AT stevaTion ——303.3 ~ GROUND wATER ELEVATION AT compLeTion _ 451. 1
DESCRIPTION DEFIH |SAMPLET N Qp Qu D4 Me
! | Brown SANDY_LOAM Organic Topsoil _ | 4°
| Loozge, Brovn, Fine-Grained SAND With
h Congiderable Silty Clay N
z { )/ =3 10 - - 107 13
T ; Tiediun, Brown SANDY CLAT Lown | * 7]
J, f 85 12 0.7 0.5 100 20
z ﬂ _Gose. Light—irm, —F?DETG.!‘;;;M_ -
: L) SAND s |58 8 - - - a
o 1”’ SS 5 - - - 14
1 | 12
a =5 8 - - - 16
il L
m I_i e
Loosge, Light Brown, Fine- To
> i | Medium-Brained SAND |- 15—88 10 - - - 19
i
i e )
: Coose, Brown, Fine-Grained SAND With
Some Silt 20
¥ s | 9 - - - -
(4 )
} }
L~ |
‘ Looge Brown, Fine- Te Medium-Grained
{ Iy SAND With Scme Coarse-Grained Sand ss 8 - - - -
- N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.S.F.
’ FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - TS.F.
L S5 - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.G.F.
i : ST- SHELBY TUBE SAMPLE Me - NATURAL MOISTURE CONTENT - %
m - WHITNEY & ASSOCIATES —-
% W\ PEORIA, ILLINOIS
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’ " BORING LOG
B-05 €-27-01
BORING NO. (CONTINUATION) : DATE
PROJEGT Illinois Pover Ash Pond Extension e 10 34 )
~Havana, lllinois ET___ _ OF4gBg
rocaTion 2V 212 ki W. & A. FILE NO.
DESCAIPTION DEPTH |SAMPLE| [y | Qp | Qu | Da | Mo
See Sheet 9 of 34
—!-!;dium—DensEy—, Light Brovn And’ - |
Brown, Fine-Breined SAND
| 30
gs 15 - - - -
| 34
gs 20 - - - -
| .38
B ss 21 - - - -
| 42
ﬁdﬁ:—DenB;G—, -Ex_'nvn, i;iu-- To -
Coarse-Brained SAND ss 16 - - - -
L 46
_!Ed;;;-Dens:‘T{;, BrovT, Hedix_x-n——- To L
Coarse-Grained SAND With Some Fine-
Brained Gravel
| S0
S8 18 - - - -
_i;di—\:n_a—Dens:_lTy-,_B;mm, Hedium- To -
Coarse-Grained SAND . 54
g8 21 - - - -

N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER
FALLING 30 HINCHES

SS - SPLIT SPOON SAMPLE

ST - SHELBY TUBE SAMPLE

Qp - CALIBRATED PENETROMETER READING - TS.F.
QJu - UNCONFINED COMPRESSIVE STRENGTH - T.S.F.
[Dd - NATURAL DRY DENSITY - P.C.F.

Mc - NATURAL MOISTURE CONTENT - %

PEORIA, ILLINDIS

WK S5

WHITNEY & ASSOCIATES —

s
e -

o G v S e Sy, SR mppuwes: |

s

-

1
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Y
|
l
' " BORING LOG
- (o 7 -
ﬁ BORING NO?‘_.__QE‘ (CONTINUATION) DATEOE _2 _01 _
‘ prosses _ 11lineis Power Ash Pond Extension ey 11 or 34
p LocaTioy _Havana, Illinois W. & A. FILE NO. 1636
i
! DESCRIPTION (EFTH|SAMPLE) N Q | Dd Mo
-{"’I See Sheet 10 of 34
=
M e
. ss 23 - - - -
| !
( i EXPLORATGRY BORIMG DISCONTINUED —
N
{ | 64
§ -
l - 72
|
) L 76
¥
l i
L  eo
Ll
L] —
l | 84
L]
g i
L] N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.5.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
88 - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
ST - SHELBY TUBE SAMPLE Me - NATURAL MOISTURE CONTENT - %

[

W

WHITNEY & ASSOCIATES —

PEORIA, ILLINOIS

A
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BORING NQB-06_

WHITNEY & ASSOCIATES

INCOQRPORATED

BORING LOG

DATE 6-235-01 2406 West Nebraska Avenue
W. & A FILENO. _+E98 ) PEORIA, ILLINOIS 61604
SHEET OF ___34 s —
PROJECT TLLINOIS POWER ASH POND EXTENSION LOCATION Aavana, Illinois
sornaLocaTion oee Plot Plan Sheet : DRILLEDBY *© .
BORING TYPE Hollov-Stem Auger WEATHER CONDITIONS Partly Cloudy & Hild
SOIL GLASSIFICATION SYSTEM u.5.B.5.C. SEEPAGE WATER ENCOUNTERED AT ELEVATION 415.4
GROUND SURFAGE ELEVATION 460.6 GROUND WATER ELEVATIONAT HRS. 451.3
BORING DISCONTINUED AT ELEVATION 429.6 GROUND WATER ELEVATION AT COMPLETION 448. ¢ 8
DESCRIPTION DEET |SHVRe | N Qp Qu Dd Me
Brown SANDY LOAM e - [:5d
Hedium-Denzity, Light Brown, Fine-
Grained SAHD
88 12 - - - )
l.oose, Light Brown,_ﬁne_'_—-gr;i;er - Lo . . .
SARD 88 7 - - - 3
Very Lu);s_e, Brown, F]‘T:_\-e:Er_'a_iEd—S:HB
ss 4 - - - 18
—1077&s 3 - - EC
Loose, Brown, Fine-Brair-;E _SI};D—_ -
55 7 - - - 19
— 15
gs 9 - - - -
Nedium-Density, Bro;n—, ]?i_r;e:a:azn_e-d_ .
SAND
—20
S5 12 - - - -
—25
g8 13 - - - -
ediom-Density, Brown, Hediva- To N
Coarge-Grained SAND And Fine- To
Medium-Grained GRAVEL - 30
g5 23 - - - -
EXPLDORATORY BORIHNG DISCONTINUED
L

N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER
FALLING 30 INCHES

S8 - sPLIT SPOON SAMPLE

ST - SHELBY TUBE SAMPLE

Qp . CALIBRATED PENETROMETER READING - T.8.F.
Qu - UNCONFINED GOMPHRESSIVE STAENGTH - T.S.F.

Dd - NATURAL DRY DENSITY - P.C.F.
Me - NATURAL MOISTURE CONTENT - %

PEDRIA, ILLINOIS

W oo

WHITNEY & ASSOCIATES —

a3

e

fom— |

J— |

|

oo

v

— e stz

[ | Tp—T
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DRAFT

|
I
F, 807 WHITNEY"& :eﬂ%ESOCIATES
] BORING NQ.B-07_ RrORATED
DATE 6~-26-01 2406 West Nebraska Avenue BORING LOG
r*l W. & A FILEND. 696 : PEORIA, ILLINOIS 61604
{ : srger 13__op 34 . e
pRosEcT _ ILLINOIS POWER ASH POND EXTENSION ocrmon_Havana, Illinois
1 sorinG Location  See Plot Plan Sheet : priLepey Fehl ]
\ i BoriNG Type _ Hollow-Stem Auger weTHeR conprmions _Partly Cloudy & Mild
' SOIL CLASSIFICATION SYSTEM 4.5.B.5.C. .- SEEPAGE WATER ENCOUNTERED AT ELEVATION 451.5
_ GROUND SURFACE ELEVATION 470.0 GROUND WATER ELEVATION AT *(P) s 452.8
i | BORING DISGONTINUED AT ELevation 4330 GrouND wATER ELEVATION AT cOMPLETION ___ 291 7
i DESGRIPTION RaoaT [SAMELE L N Q5 | Qu Da | Mec
r Broyn SANDY LOAMW __ ~__ _  _| 4"
} l Loozse, Brown, Fine-Grained SAND With
5 Considerable Silty Clay ‘
h . 55 5 - - 102 | 14
z i “Medium, Brown SANDY LOAW |« .
§S & 0.8 0.5 100 14
i | | oemsr Srown Fine-arained s~
z ss 4 - - - 14
\ : —10
: ‘ / S8 4 - - - 13
u {J A \ 58 6 - - - 3
(@] { Toose, Brown Fine- To Goarses |15
: { ’ Grained SAND sS 6 - - - 4
i Toose, Brown, Fine-Grained SAND |
w
! 55 4 - - - 139
L
i
.- 25
(s 4 : — ]
o Medium-Density, Brown, Fine-Grained |
< L SAND 30
S5 17 - - - -
l ; EXPLORATORY BORING DISCONTINUED
{ L N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.S.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.8.F.
n - S8 - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
2 - SHELBY TUBE SAMPLE Me - NATURAL MOISTURE CONTENT - %
m L WHITNEY & ASSOCIATES —
M i i; ) FEORIA, ILLINOIS

[ B VDV RY P R
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WHITNEY & ASSOCIATES

INCORPORATED

BORING NO.B-08

DATE 6-26-01 2406 West Nebraska Avenue BORING LOG
W, & A FILENO. _+856 PEORIA, ILLINOIS 61604

sHeer 14 oF _ 34 .

prosecy _ ILLINOIS POWER AGH POND EXTENSION ooanon _Havana, Illinois

BORING LOCATION _SE8e Plot Plan Sheet

priLLEDBY F€

Hollow-Stem Auger

wEATHER CONDITioNs _Partly

Cloudy & Mild

SS . SPLIT SPOON SAMPLE
ST - SHELBY TUBE SAMPLE

BORING TYPE
SOIL GLASSIFICATION SYSTEM u.s.8B.5.C. SEEPAGE WATER ENCOUNTERED AT ELEVATION 451.4
GROUND SURFACE ELEVATION 474.6 GROUND WATER ELEVATION AT 4+(P) a5 460.1 CAV
BORING DISCONTINUED AT ELEVATION _443. 6 GROUND WATER ELEVATION AT COMPLETION 453.8 1IN
DESCRIPTION ,Befgg'-r S’-}:‘,":EE N Qp Qu Dd Mec
_Browyn SANDY _LOAN ———— |7
Loose, Light Brown, Fine-Grained
GAND With Some Silty Clay
gs [ - - - 8
[ ” [ss E - - . 6
s 2 - - - 8
—10
g5 & - - = 9
Lno;; Light Brown, Fine- To Hedium:—
EBrained SAND S8 9 - - - 4
Nedium-Density, Light Brown, Fine- . 15
Brained SARD g5 16 - - - i)
20
85 16 - - - 18
Lun; Light Brown, Fine-Grained - 25
SAND €8 8 - - - o
— 30
g5 10 - - - -
EXPLORATORY BORING DISCOMTINUED
N . BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.SF.
FALLING 30 INCHES O - UNCONFINED COMPRESSIVE STRENGTH - T.S.F
Dd - NATURAL DRY DENSITY - P.C.F.

- NATURAL MOISTURE CONTENT - %

[y}

WHITNEY & ASSOCIATES —

PEORIA, ILLINOIS

vor o

[ .|

s att

Pr——— JE—— Jra— o
B o - E:: — L | W—
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DRAFT

i - WHITNEY & ASSOCIATES
f BORING NOB-09 oRpanATER
DATE _@:_2_@_:_9}_ 2406 West Nebraska Avenue BORING LOG
f W. 4 A FILEND, 1636 PEORIA, ILLINOIS 61604
| sHeed 3 or 34 —
prosecT _ LILLINOIS POWER ASH POHD EXTENSION LocaTion Havana, Illineoie
a BORING LocATiOn See Plot Plan Sheet oritep sy Fehl
. 8ORING TYPE Hollow-Stem Auger : WEATHER CONDITIONS Partly Cloudy & Mild
solL cLAssiFicaTion sysTem _ U« 5. B. 8. C. SEEPAGE WATER ENGOUNTERED AT eLevaTion . 434.3 |
o GROUND SURFACE ELEVATION 488.7 GROUND WATER ELEVATION AT _ 24+ Hrs. _477.2 CAVE
<\ | BORING DISCONTINUED AT ELEVATION __ #27.7  GROUND WATER ELEVATION AT GOMPLETION 468.9 1IN
: DESCRIPTION o | DELTH |SAMBLEL N Qo Qu Dd Me
N | Brown SANDY LOAN _ __ __ __ __ _|4°
Ly Loose, Brown, Fine-Grained SAND With
Some Silty Clay |
- )
}I | 85 [ - - - 3
[
4 -

ﬂ gs 7 - - - 5

‘ Looge, Brown, Fine-Grained SAND
) L g — g8 6 - - - [}
[ ' g8 6 - - - a3
|
' ss | 8 - - - 5
16 g8 10 - = = 2z

[ Medium-Density, Light Brown, Fine-

Brained SAND —20
|t ss |15 - - - 1
i H
W i
i
[ i
i
b 24—
,
P 85 18 - - - 2
!
N N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.S.F./
FALLING 30INCHES Ou - UNCONFINED COMPRESSIVE STRENGTH - T.S.F.
SS - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.

ST - SHELBY TUBE SAMPLE ¢ - NATURAL MOISTURE CONTENT - %

M
¢ WHITNEY & ASSQCIATES —
! ! ‘\» \_@{ PEORIA, ILLINOIS
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-

' " BORING LOG 6-26-01
BORING NoB-0° (CONTINUATION) DATE
Illinois Powver Ash Pond Extension 16 34 .
PROJECT X SHEET oF
LocaTion _Havana, Illinois W. & A. FILE NO. 856
DESCRIPTION QEFTH (SAVEEEL N Qe Qu D4 Mec
GSee Sheet 15 of 34
| 30
S8 2% - - - -
e — = |34
Nedium-Density, Light Brown, Fine-
To Nedium-Brained SAND 88 16 - - - -
L 38
B gs | 26 - - - -
_________________________42
Medium-Density, Light Brown, Fine-
Grained SAND
S5 24 - - - -
46
“Hedivm-Density, Light ] Brown, Fine-
Grained SAND With Fine-Grained:
—E.L*!v_e'_-.l__________.___._____—50
Hedium-Density, Light Brownm, Hediuvm- gS 26 - - - -
To Coarse-Brained SARD
— 54
L ss 28 - - - -

N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER
FALLING 30 INCHES

S5 - SPLIT SPOON SAMPLE

ST - SHELBY TUBE SAMPLE

Qp - CALIBRATED PENETROMETER READING - T.5F.
8\) ~ UNGONFINED COMPRESSIVE STRENGTH - T.8.F.
d

- NATURAL DRY DENSITY - P.C.F.

Mg - NATURAL MOISTURE CONTENT - %
WHITNEY & ASSOCIATES —

A

PEORIA, ILLINOIS

S S [P [
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: " BORING LOG.
{— ; BORING NOB-03 (CONTINUATION) i DATEOS_.ZS_ 01__
|
b epoJecT _1llinois Power Ash Pond Extension “ sugeT 17 oF 34
(’ Location Havana, Illinois W. & A. FILE NO. 16556
1
o BESCRIPTION AR | SAMELEL N Qe Qu Da Me
i See Sheet 16 of 34
y
] _D:nse, Lighﬁrovn,—ll_;dium-'—ﬁ T
'! ‘! Coarse-Grained SAND- With Fine-
Brained Gravel |60
_ =133 ai - - - -
r
|
{ ‘ EXPLORATORY BORING DISCONTINUED -
[l
I e
) -
{ E 72
— 76
l’ !
.,i
U — 80
il
Ll =
|
i | — B4
.
I{ N - 8LOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qb - CALIBRATED PENETROMETER READING - T.5.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.8.F.
S8 - SPLIT SPOON SAMPLE Dd - NATURAL DAY DENSITY - P.C.F.
i ST - SHELBY TUBE SAMPLE Mc - NATURAL MOISTURE CONTENT - %

L

T

WHITNEY & ASSOCIATES —

PEORIA. ILLINOIS

3@&
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L

WHITNEY & ASSOCIATES

INCORPOQRATED

BORING NOB~10
pare _ ©-26-01 2406 West Nebraska Avenue BORING LOG
w.a A FiteNo. 1896 PEORIA, ILLINOIS 61604
SHEE oF 34 .
e+ _TLLINDIS POWER ASH_POND EXTENSION o Havanz, Illinois
BoriNG LocaTion 5ee Plot Plan Sheet prILLED 8y FENL
BORING TYPE Hollow-Stem Auger WEATHER GONDITIONS Partiy Cloudy & Nild
SOIL CLASSIFICATION SYSTEM u. 5. B. 5. C. SEEPAGE WATER ENCOUNTERED AT ELEVATION 452.7 CAV]
GROUND SURFAGE ELEVATION 475.3 GROUND WATER ELEVATIONAT HRS. 62,5
SORING DISCONTINUED AT ELEVATION ____4___—14‘ 3 — GROUND WATER ELEVATION AT COMPLETION _ b IH
DESCRIPTION R |95Vt | N Qo Qu Dd | Me
Brown SAMDY LOAM _ _ __ — — — ar
Looge, Brown, Fine-Grained SAND With
Some Silty Clay |
' s | 6 | - 1 - | &
L — 4 —
_En;; Lighﬁravn._}?—i-ne—ﬁrﬁ—n—ed -
SARD 58 7 - - - 8
g 15451 7 = = = 17
ss 8 - - - 14
L 12—
58 10 - - - 7
Hodlum-Demsity, Light Brown, Fine- B
Brained SAND
16 gs 13 - = - [
“Loose, Light Brown, TFine- To “Log
Hedium-Grained SARD 58 9 - - - 3
L2/ —
85 8 - - - 19

Qp - CALIBRATED PENETROMETER READING - T.S.F
Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
Dd - NATURAL DRY DENSITY - P.G.F.

N - BLOWS DELIVERED PER FOOT BY A 140 1.B. HAMMER
FALLING 30 INCHES
SS - SPLIT SPOON SAMPLE

m

Mc - NATURAL MOISTURE GONTENT - %

ST - SHELBY TUBE SAMPLE
WHITNEY & ASSOCIATES —

PEOAIA, ILLINOIS

w"'ﬁ»‘_‘!ﬂj
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DRAFT

1
1
] i
) o " BORING LOG
( i BORING NOB-10 (CONTINUATION) are 5726-01
: proseer _ I1linois Power Ash Pond Extension R oF 34
r LocaTioy _Havana, Illinois W. & A FILE NO. itoo
[ ‘ DESGRIPTION MEeer | avees| N Qp Qu Da Mc
("} See Sheet 18 of 34
Mediun-Density, Light Brown, Fine- |
- To Medium-Greined SAND :
P | 30
ss 13 - - - -
.
[ |
il
2 | Y
~ ss 16 - - - -
Ll i
= | h
f e _Lwos
i [ j Medium-Density, Light Brown, Fine-
To Coarge-Grained SAND And Fine-
u- (] Grained GRAVEL _
i B ss 25 - - - -
o e le
l i Nedium-Density, Light Brown,
a ! Medium- To Coarge-Grained SAND And
[ i Fine- To Nedium-Grained GRAVEL I
m ] 8s 25 - - - -
L 46
b [
[ ] — e
= Hedium-Density, Derk Brown, Fine- To |-
: Coarse-Grained SAND
I .
u . ss |2 | - | - | - | -
(s 4 !
q ' “Dense, Ek-go;u_ Fine- To Coarse- 54
Grained SAND
¢ | g5 36 - - - -
i N - BLOWS DELIVERED PER FOOT BY A 140 LB, HAMMER Qp - CALIBRATED PENETROMETER READING - T.S.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.S.F.
S8 - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
i ST - SHELBY TUBE SAMPLE Mec - NATURAL MOISTURE CONTENT - %
m i * WHITNEY & ASSOCIATES —
. i % W PEORIA. ILLINOIS
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) " BORING LOG
- 06-26-01
BORING NO.B 10 (CONTINUATION) : DATE
prosger _ 1llinois Power Ash Pond Extenzion SHEET 20 oF 34
LocaTion _HBVENZ, Illinois W. & A FILE NO.
DESCRIPTION [DEFT SAMPLE) N Qp Qu Do Me
See Sheet 19 of 34
Denge, Dark Brown, Medium- To - L
Coarse-Grained SKD And Fine- To
Medium-Grained GRAVEL
60
ss 33 - - - -
EXPLORATORY BORING DISCONTINUED |
| &4
|68
.. 72
76
L 80
|- 84
N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.SF.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
§8 - sPLIT $POON SAMPLE Dd - NATURAL DAY DENSITY - P.C.F.
ST - SHELBY TUBE SAMPLE Mc - NATURAL MOISTURE CONTENT - %
L—— WHITNEY & ASSQCIATES —

PEORIA. ILLINOIS

PO

P

e e o T

fpusmseioa | — | .
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DRAFT

b
lﬂ Bo11 WHITNEY;N&"&‘S“SEOCIATES
! BORING NO.°_ -~
DATE 6‘28'01 2406 West Nebraska Avenue BORING LOG
] w.aA FILENO. 2696 PEORIA, ILLINOIS 61604
1 : SHEET _34 - . .
prosecr _ ILLINOIS POWER ASH POND EXTENSION - LocaTion _Havana, Illinois
. soAnaLocaTion _5ee Plot Plan Sheet : DRILLED BY Fehl
(i BOAING TYPE Hollow-Stem Auger - WEATHER GONDITIONS Partly C;ogdy & Nild
' SOIL CLASSIFICATION SYSTEM u.s. B'_ 5.C. - SEEPAGE WATER ENCOUNTERED AT ELEVATION 452.7
GROUND SURFACE ELEVATION 4‘3?- =] GROUND WATERELEVATIONAT <2747 7 24+ (P) o 453.1
BORING DISCONTINUED AT ELEvATION —_ 236.6 GroUND WATER ELEVATION AT COMPLETION 432. 4
DESCRIPTION [DEFTIT | SAMILE L N Qe | Qu Dd Mo
r Brown SANDY LOAK ____ ___ ___ ___ _|7°
i | Looge, Light Brown, Fine-Grained
' SAND With Some Silty Clay _
ss 8 .- - 1 - 9
I i N
b Loose, Brown, Fine-Brained SAKD L5 )
z With Considerable Silty Clay 88 E] - - - 1
m ﬂ _i—.-o-ogs Eﬁn, Fine-Grained S_A-il) -
) g8 ) - - - 10
z H Ku; Br-aun, Fine-gx-’_a-ined SWD - L 10
: ¥With Conziderahle Silty Clay . 58 5 - - - 16
r l “Loose, Brown, Fine-Grained SAND
u | ss 5 - - - |19
i —15
o] N
n I B
Ll
j
L 20
{ “ j=isy <] - - -~ -
>
=l _ “HedTun-Density, Light Brown, Fine-
: [ To Cearse-Brained SARD
25
U . gs 1z - - - -
i
: Ly L
Ediu'_m-ﬁsity, Lig}TBrovn, Fine-
< ] Brained SAND 30
g5 16 - - - ~
EXPLORATORY BORING DISCONTINUED
{ : N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETAGMETER READING - T.S.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.S.F.
SS - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.G.F.
& ST - SHELBY TUSE SAMPLE Me - NATURAL MOISTURE CONTENT - %
m L - WHITNEY & ASSOCIATES -
M &m PEORIA, ILLINOIS

S S P
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DRAFT

o " BORING LOG
- 06-25-01
BORING NO.B 12 (CONTINUATION) DATE '
3
PROJECT I1llinois Pover Ash Pond Extension SHEET OFT(:::L
LocatioN _18VAna, I1linois W. & A. FILE NO.
DESCRIPTION i SAMPLE! N Qp Qu Da Mec
See Sheet 23 of 34
Dense, Gray-_ﬂ_;ovn, Fine- To Medium-
Brained SAND And Fine-Brained
GRAVEL |60
g8 35 - - - -
EXPLORATORY BORING DISCONTIHUED -
|64
| &8
|72
| 76
— 80
I B84
N - BLOWS DELIVERED PER FOOT BY A 140 LB, HAMMER Qp - CALIBRATED PENETROMETER REAOING - T.8F
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.S.F.
SS - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.G.F.
ST - $HELBY TUBE SAMPLE Mg - MATURAL MOISTURE CONTENT - %
WHITNEY & ASSOCIATES —

X
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DRAFT

[ WHITNEY & ASSOCIATES
BORING NOB-13 RPORT
DATE 65-25-01 2406 West Nebraska Avenue BORING LOG
( j w aAFLEND, 1656 PEORIA, ILLINOIS 61604
: sHEET2D _ or _34 L - .
proJect _ LLLINOIS POWER ASH POND EXTENSTON LOGATION Havgna, Iilinois
- soRriNG LocaTion See Plot Plan Sheet DRILLED BY 8
( | BORING TYPE Hollow-Stem Auger wEATHER conDiTiong _Fartly Cloudy & Nild
' SOIL CLASSIFICATION SYSTEM y.s.B.5,C. SEEPAGE WATER ENCOUNTERED AT LEvATION __F43. 0
- GROUND SURFACE ELEVATION 466. 5 GROUND WATER ELEVATIONAT _ 24+ hms._299.9
{ g BORING DISCONTINUED AT ELEVATION __405.5  Grounb WATER ELEVATION AT COMPLETION 448., 6
o DESCRIPTION Nreer | fvee| N Qp Qu Di | Me
r i  Brown SANDY LOAM _ |7
{ ; Looase, Light Brown And Brown, Fine-
| Grained SAND With Some Silty Clay
z { | ss 7 - - - 1
! 2
II I ?",
’ 88 =] - = - 10
z M  Very Loose, Light Brawn, Fine- B
: [ ] Grained SAND | g — S8 4 - - - [
u .,,{ ss |a |- |- |- |4
o {‘, |12
| Looge, Light Brown, Fine-Grained
SAND 55 & - - - 6
- =
[ |
W
> f . _16 £g 8 - = = 10
|
i L
. Loose, Light Brown, Fine- To -
: { ,' Hedium-Grained SAND
—20
C ss 8 - - - |18
(s 4 L
U
I
t; 24—
{ [ ss |10 - - - -
o N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER AEADING - T.S.F.
n FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.6.5.
J SS - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
: ST - SHELBY TUBE SAMPLE Me - NATURAL MOISTURE CONTENT - %
m L Y 7 WHITNEY & ASSOCIATES
M W PEORIA, ILLINOIS

Uy
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DRAFT

BORING NOB~13

" BORING LOG

{CONTINUATION) . DATE

T1llinois Power Ash Pond Extension

6-25-01

SHEET 26 OF 34 )
T6e56

PROJECT i
LocaTion _HBavansa, I1linois W, & A FILE NO.
DESCRIPTION DErTH | SAMRLEl N Q | Qu ol Mec
See Sheet 25 of 34
Medium-Dengity, _G_ra;-_ﬁr;; , _H—e:dm-_ -
To Coarse-Grained SAND And Fine-
Grained GRAVEL
| 30
Ss 12 - - - -
34
S8 13 - - - -
|38
S8 16 - - - -
42
—ie_dium—Density,._B;n:r: F.‘i_ne‘——fu— -
Hediuvm-Grained SAND 88 20 - - - -
| 46
Hedium-Dens;t_.;, —B_r.o:n_,- i!_eii\;;—_ To B
Coarse-Grained SAND L
— 50
g8 23 - - - -
54
88 18 - - - -

N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER
FALLING 30 INCHES

SS - SPLIT SPOON SAMPLE

ST - SHELBY TUBE SAMPLE

Qp - CALIBRATED PENETAOMETER READING - T.S.F.
Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
Dd - NATURAL DRY DENSITY - P.C.F.

Mc - NATURAL MOISTURE CONTENT - %

WHITNEY & ASSOCIATES —

PEGRIA, ILLINOIS

N

wﬂ

by ] v} A C: j ; A o— u_:j »um:m m s
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DRAFT

E
' " BORING LOG e
r BORING NOB-13 (CONTINUATION) DATEOS 25__0_ 1__
I proszct _I1llinois Power Ash Pond Extension seer_ 27 or . 34
(\ Locatioy _Havana, Illincis W. & A, FILE NO. 1526
! DESCRIPTION Wreer | SIvees| N Qp Qu D4 Me
ﬂ See Sheet 26 of 34
minm-nensﬁ;, _gx-‘.a;n_,- Fine- Ta |
oy Nedium-Greined SAND
\ J | 60
S8 17 - - - -
1y
[ : EXPLORATORY RORING DISCONTINUED L
Z
= i .
o
I
Ll 7%
> i
J L
[
.- a0
q i f L84
|
. N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.6.F.
: FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.8.F.
SS - SPLIT SPOON SAMPLE Dd - NATURAL DAY DENSITY - P.C.F.
. ST - SHELBY TUBE SAMPLE Mc - NATURAL MOISTURE GONTENT - %
I - - - WHITNEY & ASSOCIATES —
m L ) - w PEORIA. ILLINOIS

A-337
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DRAFT

WHITNEY & ASSOCIATES

INCORPORATED

LOCATION

BORING NO.B-14_
DATE 6-28-01 2406 West Nebraska Avenue BORING LOG
w. 8 A FILENO. 1856 , PEORIA, ILLINCIS 61604
sneer 28 oF 34 :
ILLINOIS POWER ASH POND EXTENSION Havana, Illinois

PROJECT
poRING LocaTion _See_Plot Plan Sheeat : priLep sy Fenl
BORING TYPE Hollow-Stem Auger WEATHER GONDITIONS Partly Cloudy & Nild
SOIL CLASSIFICATION SYSTEM u.,s.B.8.C. SEEPAGE WATER ENCOUNTERED AT ELEVATION 466.8
GROUND SURFACE ELEVATION 481.9 GROUND WATER ELEVATION AT 24+(P) o 454.4
BORING DISCONTINUED AT ELEVATION 450.93 GROUND WATER ELEVATION AT GOMPLETION 453-8
DESCRIPTION \EFTE: SAMPLE} N Qo | Qu Dd Mﬂ
_Brown SANDY_LOAN o _|e" ]
Loose, Gray Brown, Fine-Grained
GAND With Some Silty Clay
€8 8 - - - 9
Loose, I.Tg-ht .Br;w;, _l'-'_i-ne-»:En;;r_led - L 5 . .
SAND g5 7 - - - 8
Hedium-ﬁsﬁ, —D;rk__gr;r;, ‘Fifne— -
Brained SAND ¥ith Considerable 85 10 - - - 9
Gilty Clay
—10
58 11 - - - 15
Hedium-l');;sg):, _B;n;n_.- F‘—i;e:E;ained—
SalD With Some Silty Clay 85 12 - - - 14
—15
gs 15 - - - 20
Hedium—se_rrsﬁ, T{gﬁ—B;c;n;_—F-ine— B
Grained SARD L-20
5351 13 - - - 5
_Edium—ﬁejsm, _L—ig}:T_BrovnT?ithe_- = 25 P
To Medium-Brained GAND 85 15 - - - | 85 |
—30
13 - - - 15
EXPLORATORY BORING DISCONTINUED

N - BLOWS DELIVERED PER FOOT BY A 140 tB. HAMMER
FALLING 30 INCHES

§S - SPLIT SPOON SAMPLE

ST - SHELBY TUBE SAMPLE

Qp - CALIBRATED PENETROMETER READING - T.S.F.
Qu - UNCONFINED GOMPRESSIVE STRENGTH - T.5.F.

u
D4 - NATURAL DRY DENSITY - P.C.F.

Mc - NATURAL MOISTURE CONTENT - %

N 2t

a3

3

19 -

. L ¥ s

WHITNEY & ASSOCIATES — }

PEORIA, [LLINGIS
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DRAFT

WHITNEY & ASSOCIATES

R
i
( 1 BORING NQB-15 NEORPORATED
DATE 6-27-01 2406 West Nebraska Avenue BORING LOG
- w. & A FiLe No, _ 1636 PEORIA, ILLINCIS 61604
E sHEET 29 of ﬁ .

proJect _ LLLINOIS POWER ASH POND EXTENSIONM
BORING LOCATION S5ee¢ Plot Plan Sheet

LocaTion _Havana, Illinois

- DRILLED BY
( ! BORING TYPE Hollow-Stem Auger » wEATHER conpiTions _Fartly Cloudy & HIld
l SOIL CLASSIFICATION SYSTEM yg.s. 27§ g SEEPAGE WATER ENCOUNTERED AT ELEVATION 45(]3-‘ B8
GROUND SURFACE ELEVATION . GROUND WATER ELEVATIONAT _ <2 ng .
f i BORING DISCONTINUED AT ELEVATION ___312.2 GROUND WATER ELEVATION AT COMPLETION - 113.8
i - "
: DESCRIPTION NEFTHL | SAMPLE | Qr. | Qu Ba Me ‘
e Brown SANDY _LOAYN _ _{ 5"
l ' Loose, Brown, Fine-Grained SAKD
h ' With Some Silty Clay B
z “ 88 | s — - -~ |10
— 4 —
z H g8 & - - - 11
[f Loosge, Er;v;,— Fine-Brained SARD -
: ; E With Trace Of Silty Clay 5 58 : = = = 9
u ;] Loose, mhﬁrm, “Fine-Grained -
o . SAND 88 9 - - - 8
A e T —— S}
a i f Medium-Dengity, Light Brown, Fine-
) Grained SAND s5 13 - - - 8
- — -
w i
iy
> ’ | 16-Lss 17 - - - a
= [ J —_—
Locse, Light Brown, Fine-Grained |
: ’ i SAND
' —20
U ([ 2153 8 - - - 4
o |
< i e
! Loose, Light Brown, Fine- To 24—
Medium-Grained SAND
{ ss | 8 | - | - |- |1s
n : N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.S.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.6.F.
L SS - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
m b ST - SHELBY TUBE SAMPLE . Mc - NATURAL MOISTURE CONTENT - %
' WHITNEY & ASSOCIATES —!
‘ \ Q ws& (\ PEDAIA, LLINCIS
> 2

S
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DRAFT

' " BORING LOG _
BORING NOB=15 [CONTINUATION) : oare 227 01 F
Illinois Pover Ash Pond Extension 30 34 . 3
PROJECT SHEET . OF
Location _Havana, Tliinois W. & A FILE NO. 1856
DESCRIPTION QEFTHL|SAVEE| N Qe Qu Dd Mo E
See Sheet 29 of 34 {‘

Wedium-Density, Light Brovn, Fine-

e

To Medium-Grained SAND .30
&s 15 - - - -
B
~ i
- - E
Kedium-Density, Light Browvn, Fine-
To Coarse-Brained SARD And Fine- S8 18 - - - - ,
Brained GRAVEL | {}

g5 23 - - - -
| 42
{!
P p——— el i
Hedium-Density, Light Brown, Hedium- —
To Coarse-Grained SAND And Fine- -
Grained GRAVEL 8s 24 - - - - L
|- 46
s | |
ss 23 - - - -
- 54 I
g5 24 - - - -
CALIBRATED PENETROMETER REAOING - T.5F. {

N - BLOwS DELIVERED PER FOOT BY A 140 LB. HAMMER Qo -
FALLING 30INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.

SS - SPLIT SPOON SAMPLE Dad - NATURAL DRY DENSITY - P.C.F.
Mo - NATURAL MOISTURE CONTENT - % !

ST - SHELBY TUBE SAMPLE
WHITNEY & ASSQOCIATES —

— —— P |
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<
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DRAFT

’ " BORING LOG o7
P BORING NOP-15 (CONTINUATION) DATEOE’ 27-01
i
N Illinois Pover Ash Pond Extensio 31 34
PROJECT SHEET oF
r‘ tocation _Havans, lllinois - W. 8 A FILE NG, e56—
: DESCRIPTION e | SMELEL N Q | Qu Da M
ﬁ See Sheet 30 of 34
- Fdium-Dens;f;, Ligl_zt_Brovn,-Fine_- B
( l To Medium-Grained SAND .
|60
2 sS 26 - - - -
[ ] EXPLORATORY BORING DISCONTINUED -
|
‘ J | 64
) -
i -
. 72
i
Ll
|
76
[!
!
B
[
i B0
]
| B
|l | as
L)

N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER
FALLING 30 INCHES .

SS - SPLIT SPOON SAMPLE

ST - SHELBY TUBE SAMPLE

Qp - CALIBRATED PENETROMETER READING - T.S.F.

Qu - UNCONFINED COMPRESSIVE STRENGTH - T.6.F.

Dd - NATURAL DRY DENSITY - P.C.F.
Me - NATURAL MOISTURE CONTENT - %

b e

PEGRIA, ILLINGIS

WHITNEY & ASSOCIATES —
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DRAFT

WHITNEY & ASSOCIATES

INCORPO!

RATED

BORING NOB 16
DATE 6-27-01 2406 West Nebraska Avenue BORING LOG
w.aA FLEND, 1656 PEORIA, ILLINOIS 61604
SHEET oF 54 - R
prosect _ ILLINOIS POWER ASH POND EXTENSION LacaTion _Havana, Illinois
BomnG LocaTion _oee Plot Plan Sheet DRILLED BY,
BORING TYPE Hollow-Stes Auger WEATHER CONDITIONS Partly Cloudy & Hild
SOIL CLASSIFICATION SYSTEM u.s. B'_S' C. SEEPAGE WATER ENGOUNTERED AT ELEVATION 450. 1
GROUND SURFACE ELEVATION 468. 9 GROUND WATER ELEVATION AT HRAS. :
BORING DISCONTINUED AT ELEVATION 407.9 GROUND WATER ELEVATION AT COMPLETION 449.7
DESCRIPTION [DEPTH | SAMPLE| N Qp Qu Dd Me
Brown SANDY LOAM  ___ __ _ ___ _ |8
Loose, Brown And Light Brown, Fine-
Grained SAND With Some Silty Clay
' ss | 8 . - - )
— Z
S8 9 - - - 1
Mediom-Denzily, Brown And Light
Brovn, Fine-Grained SAND g | 55 15 = = = 3
55 | 19 - - = 3
Hedium-Density, Ligl_xt_-Brovn:-_Fine- - 12—
To Medium-Brained SAND
588 16 - - - 7
}!edium-Density,_l:;g}—nt_Brovn,_?ine~ -
Grained SARD —16 89 14 - - - 4
Looge, Light Brm, _Fi_n;-_’l‘o— T 20
Medium-Grained SARD 55 a - - - 17
24—
58 5] - - - -
N - BLOWS DELIVERED PEA FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.5.F.
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.S.F.
SS . SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
ST - SHELBY TUBE SAMPLE Me - NATURAL MOISTURE GONTENT - %

WHITNEY & ASSOCIATES —

Hoe 10

PECRIA, ILLINQIS

gome P BT TG ETTD ETE
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US EPA ARCHIVE DOCUMENT

DRAFT

‘ . . BORING LOG
- -27-01
{”} BORING NO.B1_5 (CONTINUATION) DATE _6__‘_
' prosect _11linois Pover Ash Pond Extension neer 33 OFTS??;
) wocation Havana, Illinols W. & A. FILE NO.
( DESCRIPTION o |SAMELE |y Qe Qu Dd Me
(_I See Sheat 32 of 34
i Medium-Denaity, Light Brown And |
[ Bray-Brown, Fine- To Medium-
I Brained SAND
| E_30
S8 15 - - - -
{ B
i L
ﬁ 34
[l : =
ﬂ g8 15 - - - -
- o _ L8
{ J Nedium-Density, Gray-Brown And Light
Brown, Fine- To Coarse-Grained SAND
( } B ss | 17 - - - -
i B
1[ )! 8s 19 - - - -
- |- 46
|
|
i %
=153 26 - - - -
fi
1 -
L
] 54
=13 24 - - - -
L
i N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.5.F.
- FALLING 30 INGHES Qv - UNCONFINED COMPRESSIVE STRENGTH - T.8.F.
SS - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.G.F.
L - SHELBY TUBE SAMPLE Mec - NATURAL MOISTURE CONTENT - %
! WHITNEY & ASSOCIATES —

M f PEORIA, ILLINOIS

20\

b e e e e
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DRAFT

o

' " BORING LOG o
BORING NO.B;J‘_E'._ (CONTINUATION]) DATEOS 27-01 P
Il1inoie Pover Ash Pond Extension 34 34 . i

PROJECT : SHEET __OF
LocaTioy _Havana, Tliinois . & A, FILE NO. 1656 {1
DESCAIPTION DEFTHISAVEES| N Qp Qu Dd Me :
See Sheet 34 of 34 {-3
§
oo [
ss 23 - - - -

| A1

EXPLORATORY BORING DI SCONTINUED L

[ I [ i
2 'y
py e P DT

72

76

P—" oo onnanzy prinaeie

— 80

i

— B4

|

N - BLOWS DELIVERED PER FOOT BY A 140 LB. HAMMER Qp - CALIBRATED PENETROMETER READING - T.8F-
FALLING 30 INCHES Qu - UNCONFINED COMPRESSIVE STRENGTH - T.5.F.
S5 - SPLIT SPOON SAMPLE Dd - NATURAL DRY DENSITY - P.C.F.
ST - SHELBY TUBE SAMPLE Mc - NATURAL MOISTURE CONTENT - %
WHITNEY & ASSOCIATES —

PEORAIA, SLLINDIS
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DRAFT

2x2 box culvert under highway (&
Worksheet for Rectangular Channel

Project Description

Project File c\haestad\fmwi\havana3b.fm2
Worksheet 2x2 Box Culvert
Flow Element Rectangular Channel rai
Method Manning's Formula 4
Solve For Discharge

[
Input Data
Mannings Cosfficient 0.013 P
Channel Slope 0.037000 Uit i
Depth 200 } FuLl Frew ]
Bottom Width 2.00 F

i

Results F
Discharge 67.11 cfs E]
Flow Area 4.00 f2
Wetted Perimeter 6.00 ft }
Top Width 2.00 ft C
Critical Depth 3.27 ft
Critical Slope 0.011496 ft/it E
Velocity 16.78 ftfs E
Velocity Head 4.38 ft
Specific Energy 6.38 ft 3
Froude Number 2.09 {3

Flow is supercritical.

10/08/01 FlowMaster v8.15
03:24:41 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708  (203) 755-1666 Page t of 1
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DRAFT

Check ditch tor 1/2 PMP

ﬁ ‘ Worksheet for Trapezoidal Channel
[( ! Project Description
) Project File c\haestad\fmw\havana3hb.fm2
— Workshest Auxiliary Spillway for Havana Polishing
[ ! Flow Element Trapezoidal Channel
' Method Manning's Formula
Soive For Channel Depth
L
K
Input Data
r{ Mannings Coefficient 0.031
‘o Channel Slope 0.009600 fi/ft
B Left Side Slope 5.000000H :V
i ; Right Side Slope 5.000000H : v
! Bottom Width 10.00 ft
Discharge 100.00 cfs
K
Results
’ Depth 1.33 ft
( ! Flow Area 22.18 ft*
Wetted Perimeter 23.58 ft
[ ! . Top Width 23.31 ft
[ ! Critical Depth 1.19 ft
Critical Slope 0.014504 fi/ft
. Velocity 4.51 fi/s
f f Velocity Head 032 #t
i Specific Energy 1.65 it
Froude Number 0.81

! g Flow is subcritical.
i

10/08/01 . FlowMaster v5.15
03:18:45 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666 Page 1 of 1

Ha 2

US EPA ARCHIVE DOCUMENT
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DRAFT

o |

Auxiliary Spillway Analysis October 8, 2001
Havana Power Station JHK
East Ash Pond #3B

proary
o

Check auxiliary spillway at the polishing pond for the following new flows of 4-PMP
storm of 100 cfs and 100-year, 24-hr. storm of 44 cfs. Spillway will act as a weir. Ignore
sloping sides when determining capacity of weir.

P ] I»-&-j

‘a—'
.
//
[14]
o

y
-
[

r

For the 100 cfs flow, allow H to be up to 1.5°
For the 44 cfs flow, allow Hto be up to 1.0”

Q=CLH"® =270

PR
| —

Calculate required width of spillway, L:

o]

For Q= 100 cfs L= 100/[(2.1)(1.5)""] = 20.2°

For Q=44 cfs L=44/[(2.7(1.0)""] = 16.3°

Existing spillway is 20°. Note: spiltway L, does not take into consideration sloping portion
of spillway, which would increase the flow going through spillway. Also, these flows
assume that effluent pipe is completely blocked, which is unlikely. The auxiliary spillway
is not needed to meet the state dam safety criteria.
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DRAFT

Augxiliary Spillway Analysis October 8, 2001
Havana Power Station JHK
East Ash Pond #3B

The stoplog structure in the polishing pond is both the primary and emergency spillway
for the pond system. Calculations elsewhere in this document show that it has sufficient
capacity for the maximum design storm.

pond 3B, an additional spillway, connecting pond 3B to the polishing pond, will be
added. The critical flow, since both the existing spillway and the new spillway are the
same size and dimensions, will come from the existing spillway in the polishing pond
where the flow is greater, This calculation checks the existing spillway for the higher
l' : discharge resulting from adding a new pond to the system.

B
[ [» The auxiliary spillway from the polishing pond is an existing one. As part of this new

The stoplog structure discharges into a 36-inch round reinforced concrete pipe that routes

i the water to the Illinois River. Should a blockage ever occur in the 36-inch pipe,

{ : performance of the stoplog structure would be reduced. To provide for a controlled
discharge in the event of a blockage of the 36-inch pipe, an auxiliary spillway was

?" | installed in pond #3 as part of the previous pond addition work. There will also be an

Pl auxiliary spiltway installed between new pond #3B and polishing pond #3, to provide a
path for the water should the outlet for pond #3B become blocked.

[

! 5 Since the auxiliary spillway is not the emergency spillway, but is in addition to it, there is
no specified design flow. However, since its purpose is to back up the emergency

[ spillway, it is appropriate to use the same design flows for each. As stated above, the
{ existing spillway for polishing pond #3 has the critical water flow. The design flow for
the 100-year, 24-hour storm is 44 cfs, and the design flow for the %2-PMP storm is 100
[ E cfs. The auxiliary spillway was analyzed as a broad crested weir. It has a maximum head
of 2-feet. The width is sufficient to carry 44 cfs with a 1-ft head and 100 cfs with a 1.5-ft
head.

|
“ Any water that discharges over the auxiliary spillway from the polishing pond #3 will
flow north parallel to Highway 78 to a 2-ft square box culvert located south of the
i ' railroad tracks on the north edge of the pond system. The culvert flows westward under
' the highway, eventually discharging into a large swale draining into the Illinois River.
The box culvert will control the maximum flow into the river. It has a full flow capacity
of 67 cfs. Flow in excess of this, would cause minor flooding of the highway.

It would be very unlikely that the auxiliary spillway would ever see a discharge. Regular
pond observation by the plant would detect high pond levels and corrective action would
be taken. Plant flows can be shut down in a short time if critical pond levels are reached.
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DRAFT

PROJECT LOCATION
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DRAFT

Mr. Richard Kinch

US Environmental Protection Agency
March 27, 2009

Page 3 of 8

Response to Request No. 3:

The East Ash Pond System is designed to permanently contain materials in categories
(1) fly ash, (2) bottom ash, (3) boiler slag, and (5) other. The category (5) other materials
consist discharges to the East Ash Pond System of the following materials as identified in the
Havana Power Station’s National Pollutant Discharge Elimination System (NDPES) permit:

Unit 6 bottom ash sluice water

Unit 6 dry fly ash handling area drainage

Dredged material

Units 1-6 demineralizer regenerant wastes

Unit 6 condensate polisher wastes

The North Ash Pond System is intended to permanently contain materials in categories
(1) fly ash, (2) bottom ash, (3) boiler slag, and (5) other. The category (5) other materials
consist of discharges to the North Ash Pond System of the following materials as identified in
the Havana Power Station’s NPDES permit:

Units 1-6 ash hopper overflow

Units 1-6 boiler blowdown

Units 1-6 demineralizer regenerant wastes

Units 6 condensate polisher wastes

Units 1-6 floor and sump drainage

Units 1-5 miscellaneous heat exchangers

Units 1-5 ash handling equipment drainage

Unit 6 coal pile runoff

Unit 6 transformer drains

Unit 6 roof drainage

Yard area runoff

Water softener backwash

Service water strainer backwash

Units 1-6 nonchemical metal cleaning waste

Unit 6 cooling tower blowdown

Winter low point drain line

Accumulated coal barge stormwater

Reverse osmosis unit concentrate

Reverse osmosis unit maintenance waste

Activated carbon treatment system effluent

Groundwater remediation project discharge

Units 1-6 water sampling system drains
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4. Was the management unit(s) designed by a Professional Engineer? Is or was the
construction of the waste management units(s) under the supervision of a Professional
Engineer? Is inspection and monitoring of the safety of the waste management unit(s) under
the supervision of a Professional Engineer?

Response to Request No. 4:

The cells of the East Ash Pond System were designed by and constructed under the
supervision of a registered Professional Engineer employed by DMG or the previous
owner/operator of Havana Power Station, Illinois Power Company. In 2008 and 2009, a
Professional Engineer employed by URS Corporation inspected and assessed the safety of the
East Ash Pond System. Prior to that, beginning in approximately 1990 and through 2007, the
safety of East Ash Pond System was inspected annually by a registered Professional Engineer
employed by DMG or Illinois Power Company.

DMG was unable to locate any records to determine whether the North Ash Pond
System was or was not designed by a Professional Engineer. DMG was also unable to locate
any records to determine whether the North Ash Pond System was or was not constructed
under the supervision of a Professional Engineer. In 2009, a Professional Engineer employed
by URS Corporation inspected and assessed the safety of the North Ash Pond System.

5. When did the company last assess or evaluate the safety (i.e., structural integrity) of the
management unit(s)?  Briefly describe the credentials of those conducting the structural
integrity assessments/evaluations. Identify actions taken or planned by facility personnel as a
result of these assessments or evaluations. If corrective actions were taken, briefly describe
the credentials of those performing the corrective actions, whether they were company
employees or contractors. If the company plans an assessment or evaluation in the future,
when is it expected to occur?

Response to Request No. 5:

DMG last assessed and evaluated the safety (i.e., structural integrity) of both the North
Ash Pond System and the East Ash Pond System in March 2009. The East Ash Pond System
was also assessed and evaluated for safety in 2008. Those assessments/evaluations were
conducted by Ken Berry, a registered Professional Engineer employed by URS Corporation.
Mr. Berry, a Senior Project Manager in the Geotechnical Engineering Group of URS
Corporation, is a geotechnical engineer with experience in landslides, levees, foundations,
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geotechnical instrumentation, and general construction. His recent experience includes a
design project for the New Orleans levees, a load test on an I-wall and levee in New Orleans,
and investigations for 30 miles of levee analyses in the counties east of St. Louis, Missouri.
Mr. Berry received his BSCE from North Carolina State University in 1989 and his MSCE
(geotechnical) from Virginia Polytechnic Institute and State University in 1990. He is
registered as a Professional Engineer in Missouri and Illinois and has been employed by URS
Corporation since 1991. Prior to 2008 (ic., beginning in approximately 1990 and through
2007), a registered Professional Engineer employed by DMG or Illinois Power Company (the
previous owner/operator of Havana Power Station) with experience in dam safety annually
inspected the safety of the cells of the East Ash Pond System.

DMG has not yet received URS’ report of the March 2009 dam inspections at Havana
Power Station. After receipt of URS’ report, DMG will assign a Professional Engineer to
ensure that all required corrective actions are implemented. At that time, DMG will determine
whether company employees or contractors will be used to perform any identified corrective
actions. DMG has not yet had the opportunity to develop or implement any corrective actions.

DMG plans to have a qualified Professional Engineer perform safety (i.e. structural
integrity) inspections of both the East Ash Pond System and North Ash Pond System in 2010.

6. When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? If you are aware of a planned state or federal
inspection or evaluation in the future, when is it expected to occur? Please identify the
Federal or State regulatory agency or department which conducted or is planning the
inspection or evaluation. Please provide a copy of the most recent official inspection report or
evaluation.

Response to Request No. 6:

The IDNR OWR last inspected the safety (structural integrity) of the East Ash Pond
System prior to the filling each cell with water. Specifically, IDNR OWR last inspected Cell 1
in 1990; Cells 2 and 4 in 1997, and Cell 3 in 2003. IDNR did not provide and DMG does not
have copies of those IDNR inspection reports. DMG is not aware of a planned state or federal
inspection or evaluation of the East Ash Pond System in the future.

To the best of DMG’s knowledge, no federal or state agency regulatory official has
inspected or evaluated the safety (structural integrity) of the North Ash Pond System. DMG is
not aware of a planned state or federal inspection or evaluation of the North Ash Pond System
in the future.
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7. Have assessments or evaluations, or inspections conducted by State or Federal regulatory
officials conducted within the past year uncovered a safety issue(s) with the management
unit(s), and, if so, describe the actions that have been or are being taken to deal with the issue
or issues. Please provide any documentation that you have for these actions.

Response to Request No. 7:

No federal or state regulatory officials have conducted any assessment, evaluation or
inspection of the North Ash Pond System or the East Ash Pond System at Havana Power
Station within the past year.

8. What is the surfuce area (acres) and total storage capacity of each of the management
units? What is the volume of material currently stored in each of the management unit(s).
Please provide the date that the volume measurement was taken. Please provide the maximum
height of the management units(s). The basis for determining maximum height is explained
later in this Enclosure.

Response to Request No. 8:

The East Ash Pond System has a total surface area of 90 acres. The estimated design
storage volume of each cell in the East Ash Pond System at normal pool elevation is as
follows: Cell 1 - 520 acre-feet (ac-ft); Cell 2 - 620 ac-ft; Cell 3 - 1,410 ac-ft; and Cell 4 - 75 ac-
ft. The total estimated design volume of the East Ash Pond System is 2,625 ac-ft. The
estimated volume of materials currently stored in each cell is as follows: Cell 1- 506 ac-ft; Cell
2 - 565 ac-fi; Cell 3 - 310 ac-ft; and Cell 4 - 7 ac-ft. Because no recent volume measurements
have been taken for any of the cells in the East Ash Pond System, on or about March 18, 2009,
a DMG-employed Professional Engineer estimated the material volumes in order to respond to
this question.

The maximum height of each cell in the East Ash Pond System is approximately as
follows: Cell 1 - 25 feet; Cell 2 - 40 feet; Cell 3 - 38 feet; and Cell 4 - 40 feet.

The North Ash Pond System has a surface area of approximately 6 acres. The
estimated design storage volume of the North Ash Pond System is 25 ac-ft. The estimated
volume of materials currently stored is 5 ac-ft. Because no volume measurements have been
taken for the single cell of the North Ash Pond, on or about March 18, 2009, a DMG-employed
Professional Engineer estimated the material volumes in order to respond to this question.

The maximum height of the North Ash Pond System is approximately 22 feet.
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9. Please provide a brief history of known spills or unpermitted releases from the unit within
the last ten years, whether or not these were reported to State or federal regulatory agencies.
For purposes of this question, please include only releases to surface water or to the land (do
not include releases to groundwater).

Response to Request No. 9:

To the best of DMG’s knowledge, there have been no spills or unpermitted releases of
coal combustion residues or byproducts to surface water or to the land from either the East Ash
Pond System or North Ash Pond System at Havana Power Station in the last ten years.

All discharges from the East Ash Pond System and North Ash Pond System in the last
ten years in excess of Havana Power Station’s NPDES permit limitations have been reported to
the Illinois Environmental Protection Agency, in accordance with NPDES permit reporting
requirements. For purposes of responding to this request, DMG did not consider infrequent
exceedances of NPDES permit pollutant discharge limits (e.g. TSS) to be “unpermitted
releases” within the scope of the EPA’s request and, thus, they are not identified in this
response. To the extent EPA interprets this request differently, DMG objects to the request
because it is vague, overly broad, and too indefinite for reasonable interpretation.

10. Please identify all current legal owner(s) and operator(s) at the facility.
Response to Request No. 10:

Dynegy Midwest Generation, Inc. is the current legal owner and operator of Havana
Power Station.

Hkkkckk

In accordance with and for purposes of the following certification, all portions of this
response are hereby identified as information for which the certifying authorized representative
cannot personally verify their accuracy.

I certify that the information contained in this response to EPA’s request for information and
the accompanying documents is true, accurate, and complete. As to the identified portions of
this response for which I cannot personally verify their accuracy, I certify under penalty of law
that this response and all attachments were prepared in accordance with a system designed to
assure that qualified personnel properly gather and evaluate the information submitted. Based
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on my inquiry of the person or persons who manage the system, those persons directly
responsible for gathering the information, the information submitted is, to the best of my
knowledge, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fines and imprisonment for knowing

violations.
Signature: ( )).\,S‘m!g ™ ,'gQ!'n
Name: B Kiele Millis
Title: T laet Manaac.e,
cc: Rich Eimer, Executive Vice President, Generation Operations

Keith McFarland, Vice President, Midwest Fleet Operations
James Ingram, Vice President & Group General Counsel, Environmental
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Photo I: (EAPS) Cell | Alang S Toward Plant, Havana Power Plant, Havana, IL. 05.27.09

Photo 2: (EAPS) Cell | Looking Toward N of Cell | (downstream side), Havana Power Plant, Havana, IL, 05.27.09
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Photo 4: (EAPS) Cell | SE Corner, Havana Power Plant, Havana, IL, 05.27.09
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Photo 3: (EAPS) Cell 1, SE Toward Plant, Havana Power Plant, Havana, IL, 05.27.09
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Photo B: (EAPS) Cell I, SW Carner, Havana Power Plant, Havana, IL, 05.27.09
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Photo 7: (EAPS) Cell 2, Coal Pile Runoff (mostly storm water), Havana Power Plant, Havana, IL. 05.27.09
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Photo 8: (EAPS) Cell 2, NW Corner, Havana Power Plant, Havana, IL, 05.27.09
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Photo 3: (EAPS) Cell 2, NW Corner Looking at Plant, Havana Power Plant, Havana, IL, 05.27.09
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Photo 10: (EAPS) Cell 2, NW Corner Looking E, Havana Power Plant, Havana, IL, 05.27.09
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Photo II: (EAPS) Cell 2, NW Corner Looking N, Havana Power Plant, Havana, IL, 05.27.09

Photo 12: (EAPS) Cell 2 NW Corner Looking S, Havana Power Plant, Havana, IL, 05.27.09
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Photo I3: (Cell 2) NW Corner Looking S, Havana Power Plant, Havana, IL, 05.27.09

Photo 14: (EAPS) Cell 2, NW Corner Looking W, Havana Power Plant, Havana, IL, 05.27.08
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Photo 15: (EAPS) Cell 4, Emergency Spillway (along W edge into roadway; towards plant), Havana Power Plant, Havana, IL,
05.27.09

Photo I6: (EAPS) Cell 4, W Edge (energy dissipater of emergency spillway), Havana Power Plant, Havana, IL. 05.27.03

B-d



lii:=!|ﬁﬁ§'!.;} s ol
gii % (RAEAmAY

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

Photo 18: (EAPS) Cell 2, N Edge (looking E toward Cell 3 wetting structure), Havana Power Plant, Havana, IL, 05.27.03
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Photo 20: (EAPS) Cell 3 Extra Fly Ash Basin in SE Corner, Havana Power Plant, Havana, IL, 05.27.03
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Photo 21: (EAPS) Cell 3, Fly Ash Outfall Structure, Havana Power Plant, Havana, IL, 05.27.03

Photo 22: (EAPS) Cell 3, Looking N From S Edge, Havana Power Plant, Havana, IL, 05.27.03
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Photo 23: (EAPS) Cell 3, NW Corner (bottom ash outfall area) | of 2, Havana Power Plant, Havana, IL, 05.27.09

Photo 24: (EAPS) Cell 3, NW Corner (bottom ash outfall area) 7 of 2, Havana Power Plant, Havana, IL, 05.27.09
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Photo 2a: (EAPS) Cell 3, NE Corner Looking N, Havana Power Plant, Havana, IL. 05.27.09

Photo 26: (EAPS) Cell 3, NE Corner Looking S, Havana Power Plant, Havana, IL. 05.27.09
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Photo 27: (EAPS) Cell 3, NE Corner Looking W (abandoned factory), Havana Power Plant, Havana, IL, 05.27.09

Photo 28: (EAPS) Cell 3, NE Corner Looking W Toward Bottom Ash Discharge Structure, Havana Power Plant, Havana, IL.
05.27.09
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Photo 29: (EAPS) Cell 3, NE Corner Looking NW Toward Barn-Structure (1 of 2). Havana Power Plant, Havana, IL, 05.27.09

Photo 30: (EAPS) Cell 3, NE Corner Looking NW Toward Barn-Structure (2 of 2), Havana Power Plant, Havana, IL, 05.27.03
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Photo 31: (EAPS) Cell 3, NW Corner Looking N Toward Barn Structure, Havana Power Plant, Havana, IL. 05.27.09

Photo 32: (EAPS) Cell 3, NNW Corner (polypropylene liner), Havana Power Plant, Havana, IL. 05.27.08
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Photo 33: (EAPS) Cell 3, NNW Corner Looking E, Havana Power Plant, Havana, IL, 05.27.09

Photo 34: (EAPS) Cell 3, NNW Corner Looking W, Havana Power Plant, Havana, IL, 05.27.03
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Photo 3a: (EAPS) Cell 3, NW Corner Looking W, Havana Power Plant, Havana, IL, 05.27.09
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Photo 36: (EAPS) Cell 3, NW Corner Looking N, Havana Power Plant, Havana, IL, 05.27.03
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Photo 37: (EAPS) Cell 3, Open Trough Fly Ash Discharge, Havana Power Plant, Havana, IL, 05.27.03

Photo 38: (EAPS) Cell 3, NW Corner Looking SE, Havana Power Plant, Havana, IL, 05.27.09

B-13
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Photo 40: (EAPS) Cell 3, Pipe at SE of Cell 3 (fabrication over synthetic liner), Havana Power Plant, Havana, IL, 05.27.09
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Photo 42: (EAPS) Cell 3, S Edge Embankment (1 of 3), Havana Power Plant, Havana, IL, 05.27.03
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Photo 43: (EAPS) Cell 3, S Edge Embankment (2 of 3), Havana Power Plant, Havana, IL, 05.27.09

Photo 44: (EAPS) Cell 8, S Edge Embankment (3 of 3), Havana Power Plant, Havana, IL, 05.27.09
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Photo 45: (EAPS) Cell 3, S Edge Looking E (1 of 2). Havana Power Plant, Havana, IL, 05.27.09
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Photo 46: (EAPS) Cell 3, S Edge Looking E (2 of 2). Havana Power Plant, Havana, IL, 05.27.09
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Photo 48: (EAPS) Cell 3, S of Cell 3 Area Leading to Ponding, Havana Power Plant, Havana, IL. 05.27.03
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Photo 43: (EAPS) Cell 3, S of Extra Fly Ash Basin, Havana Power Plant, Havana, IL. 05.27.09

Photo 90: (EAPS) Cell 8. SE Corner Looking N (I of 2), Havana Power Plant, Havana, IL. 05.27.09
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Photo al: (EAPS) Cell 3, SE Corner Looking N (2 of 2), Havana Power Plant, Havana, IL, 05.27.03

Photo 92: (EAPS) Cell 3, SE Corner Looking W, Havana Power Plant, Havana, IL, 05.27.03
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Photo 94: (Cell 3) SW Edge Corner (cell 4 to the East/right), Havana Power Plant, Havana, IL, 05.27.09
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Photo 55: (EAPS) From Toe

Photo 96: (EAPS) From Toe of Cell 3 (NE corner) Looking W, Havana Power Plant, Havana, IL. 05.27.09
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Photo 97: (EAPS) Between Cell 3 and Cell 4 Overflow Spillway, Havana Power Plant, Havana, IL. 05.27.09
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Photo 98: (EAPS) Cell 8. Vegetation Along S Edge, Havana Power Plant, Havana, IL. 05.27.08




-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

DRAFT

Photo 99: (EAPS) Cell 3, W Edge, Havana Power Plant, Havana, IL. 05.27.09

Photo 60: (EAPS) Cell 4, Intersection of Cell | and Cell 4 (NE of Cell ) Mainly Storm Water, Havana Power Plant, Havana, IL,
05.27.09
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Photo BI: (EAPS) Cell 4, Looking SE at Cell |, Havana Power Plant, Havana, IL, 05.27.09
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Photo 62: (EAPS) Embankment between Cells 3 and 4 Havana Power Plant, Havana, IL, 05.27.09
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Photo B4: (NAPS) Coal Pile Runoff Coming into NAPS, Havana Power Plant, Havana, IL, 05.27.09
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Photo B6: (NAPS) Coal Runoff (culvert connecting twao NAPS cells), Havana Power Plant, Havana, IL, 05.27.03
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Photo 68: (NAPS) Wall of Incision, Havana Power Plant, Havana, IL, 05.27.09
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Photo 70: (NAPS) West of NAPS Looking at IL River, Havana Power Plant, Havana, IL. 05.27.03
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Photo 72: (NAPS) Culvert Connecting Two Cells, Havana Power Plant, Havana, IL. 05.27.09
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Photo 73: (SAPS) Southernmost Embankment Looking East, Havana Power Plant, Havana, IL, 05.27.03

Photo 74: (SAPS) Looking East Over Capped Cell, Havana Power Plant, Havana, IL. 05.27.03
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Photo 75: (SAPS) Overlooking Closed Pond (1 of 2), Havana Power Plant, Havana, IL, 05.27.03

Photo 76: (SAPS) Dverlooking Closed Pond (2 of 2), Havana Power Plant, Havana, IL, 05.27.03
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Photo 77: (SAPS) Stop Log Structure (similar design to EAPS). Havana Power Plant, Havana, IL, 05.27.09

Photo 78: (SAPS) Westernmost Embankment Looking S, Havana Power Plant, Havana, IL, 05.27.09

B-39



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

. Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

iaspectofs Na

Check the appropriate box bve!ow' Pm\ndé comments when a I riate. It not a

r : 5 : s :
licable cr ot availabze record "N/A”". Any unusual conditions or

onstructi i i} id be noted in the comi ms section. For large diked embankments, separate checklists may be used for different
embankment areas. if se arate forms are used. identi oximate area that the form applies to in comments.
Yes No Yes No
1. Frequency of Company's Dam Inspections? Jh-p 7 4 1] 18 Sloughing or bulging on siopes?
2. Pool elevation (aperamr records)? f Vol £< 19. Major erosion or siope deterioration?
SWME&WM {operator records)? i€ | 20. Decant Pipes:
y ‘ ¢ f’«5 ffi} Is water entering inlet, but not exiting outlet? X
:’; . "ﬁ ek Is water exiting outlet, but not entering inlet? >

~_recorded {operator records}'?

Is water exiting outlet flowing clear?

21. Seepage (specify location, if seepage carries fines,

7. Is the embankment currently under construction? }{W and approximate seepage rate below):

8. Foundation preparation (remove vegetation,stumps, o

topsoil in area where embankment filt will be placed)? X From underdrain? %{ !{2

9. Trees growing on embankment? (if so, indicate : . 5 s
largest diameter below) }{ At isolated points on embankment slopes? A ff%

10. Cracks or scarps on crest? }e‘\ At natural hillside in the embankment area? A i{g

11. Is there significant settlement along the crest? » Over widespread areas? AV ;%-

12. Are decant trashracks clear and in place? i A From downstream foundation area? N

N A

13. Depressions or sinkholes in tailings surface or [ " Sy

whirlpool in the pool area? Boils" beneath stream or ponded water? 7/

14. Clogged spillways, groin or diversion ditches?

Around the outside of the decant pipe?

15. Are spillway or ditch linings deteriorated?

22. Surface movements in valley bottom or on hillside?

16. Are outlets of decant or underdrains blocked?

23. Water against downstream toe?

s
<
P
wg.

17. Cracks or scarps on slopes?

24. Were Photos taken during the dam inspection?

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments
#/ C;,”‘}’;’f v.é«’;é‘f* < at 2{ [ . A e g r‘% [ ? win g
£ 7 : ; O b - ’
o el e g Lo fFeeenrT e

EPA FORM -XXXX

EAPS Field Observation Checklist
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DRAFT

U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

:’”imxw e m’;w;‘i
Impoundment NPDES Permit # INSPECTOR L. gluv vw ¢ Timat e
Date
Impoundment Name Hovare, = & p4l fiek Opmd  Susttn
Impoundment Company _ Dyr ¢4 .
EPA Region /

State Agency (Field Office) Addresss

Name of Impoundment & ¢+ /= L : A
(Report each impoundment on a separate form?imder the same Impoundment NPDES

Permit number)

New Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X
IMPOUNDMENT FUNCTION: =70/sc, o+ Ccw

Nearest Downstream Town : Name  Fava pn 2
Distance from the impoundment  jes¢  Al.,. /.0 aifes

Impoundment .a

Location: Longitude M:; Degrees &4 Seconds
Latitude <2  Degrees Seconds
State ;¢ County As0a/

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? / /{/~0:

EPA Form XXXX-XXX, Jan 09

EAPS Field Observation Checklist

C-2
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DRAFT

HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

~ LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

A HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: ‘
| Z s o € T f 2 =4 s "sfz{ue Fediy ﬁiﬂ“w‘ nal¥éc.
“ i; ced #3, Hleo {&- DAL ~ Deysw i“;ss: “{* 5”; s £

— 7
Clessified hre sucbes. o5 ki bezacd

EPA Form XXXX-XXX, Jan 09 2

EAPS Field Observation Checklist
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DRAFT

CONFIGURATION:

Water or cow

original ground

INCISED

Water or cew

. Incised (form completion optional)
Combination Incised/Diked
Embankment Height gy ™ 40 feet

Embankment Material .S;

Pool Area 40 acres Liner ¢loy  a¢o-mimbiore -
Current Freeboard £ . feet  Liner Permeability &foire neovided

;
&

EPA Form XXXX-XXX, Jan 08

EAPS Field Observation Checklist
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DRAFT

TYPE OF OUTLET (Mark all that apply)

Open Channel Spillway ~ [RAPEACIRAL TRIANGULAR

_Trapezoidal Top Width Top Width
Tl B >
Triangular
De; Depth
Rectangular ¢ - i v
R e

Irregular Bottom
mmmmmmmm Width

— depth . RECTANGULAR IRREGULAR
- bottom (or average) width Average Width

_ top width i oo [ '

Width

_____Outlet

inside diameter

Material Inside | Diameter
corrugated metal
welded steel

____ concrete

plastic (hdpe, pve, etc.)
other (specity)

Is water flowing through the outlet?  YES NO

No Outlet

_____ Other Type of Outlet (specify) - T

¥ § e X g AL e i T
9y TN "D llandis LwWerd - Dt

The Impoundment was Designed By  DAv ™ G A=K 28

EPA Form XXXX-XXX, Jan 09

EAPS Field Observation Checklist

G-
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DRAFT

Has there ever been a failure at this site? YES

NO

If So When? N/ A

If So Please Describe :

EPA Form XXXX-XXX, Jan 09

EAPS Field Observation Checklist

C-B
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DRAFT

Has there ever been significant seepages at this site? YES

IfSo When? /7t

IF So Please Describe:

NO

EPA Form XXXX-XXX, Jan 09

EAPS Field Observation Checklist

C-7
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DRAFT

Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO X

If so, which method (e.g., piezometers, gw pumping,...)? NIA

If so Please Describe :

EPA Form XXXX-XXX, Jan 08

EAPS Field Observation Checklist

C-d
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DRAFT

Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

S’:{z«qﬁigﬁ o

Site Name: }-}'méah&'%we( flant Dag

Unit Name, ’

Unit D

; *h%hwé S‘qsi?M (2 CYperator's Name: b\mg“q

Hazard Pcientza¥ CIass&ﬁcatwn« “‘9** W‘m Low k”“\i

Inspector's Name jiiﬁtnhw g*mﬁ»} Lau?in O ce
Check thea ropriate box below. Provide comments when appropriate. If not applicable or not avatlabxe record "N/A”.
cons! ractices that should be noted in the comments section. For lar i

embankmen! areas. If se@rate forms are used, identify approximate area gnat the form applies to in comments.

Yes
1 Frequehcyai{:omw&y‘sﬁam inspemas? - ,;jﬁ 18. Sloughing or bulging on slopes? Iy
2. Pool elevation {operator records)? +j / 7+ | 19 Major erosion or slope deterioration? i 74
3 Decant m elevation. {operamf recmis}'? i 20. Decant Pipes: _
4. Open channel spal!way e!»evahon {operator records)7 Is water entering inlet, but not exiting outlet? FNars f}
5. Lowest dam cres? elevaﬂon (operaior recoms)'? Is water exiting outlet, but not entering inlet? W/ 7 ,::;2
6. If instrumentati s present, a{e nead\ngs " - . ”
o orded (operator records)? I {{} Is water exiting outlet flowing clear?
. 21. Seepage (specify location, if seepage carries fines,
? A
7. Is the embankment currently under construction? f\; }; f‘% and approximate seepage rate below):
8. Foundation preparation (remove vegetation,stumps, R N o ,
topsoil in area where embankment fill will be placed)? f‘v:’ f% From underdrain? A f /?"
9. Trees growing on embankment? (If so, indicate . . 5 R
largest diameter below) N/ {x At isolated points on embankment siopes? ol f:?”
10. Cracks or scarps on crest? F i;ﬁ@ At natural hillside in the embankment area? A7 ;g
11. Is there significant settlement along the crest? Bl Over widespread areas? ¢ H{' 4
12. Are decant trashracks clear and in place? s ¥ ?f From downstream foundation area? A
13. Depressions or sinkholes in taifings surface or S “Boils” .,
whirlpool in the pool area? . ; A Boils" beneath stream or ponded water? A/ ff‘
14. Clogged spillways, groin or diversion ditches? &l 4 ﬁ‘ Around the outside of the decant pipe? vy
15. Are spillway or ditch linings deteriorated? N % 22. Surface movements in valley bottom or on hillside? y ;";‘fkw
16. Are outiets of decant or underdrains blocked? f w?g y f%” 23. Water against downstream toe? N .s’}g}f
Far sl = :
17. Cracks or scarps on siopes? A : i%“ 24. Were Photos taken during the dam inspection? g

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue #

Comments

# 4

EPA FORM -XXXX

NAPS Field Observation Checklist

C-4
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DRAFT

- . . R
U. S. Environmental Protection Agency o %,

Coal Combustion Waste (CCW) /Y / /]
Impoundment Inspection

Impoundment NPDES Permit # INSPECTOR

Date

Impoundment Name

Impoundment Company

EPA Region
State Agency (Field Office) Addresss

Name of Impoundment

(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New Update )
Yes No
Is impoundment currently under construction?
Is water or ccw currently being pumped into
the impoundment? B
IMPOUNDMENT FUNCTION:
% i y “

Nearest Downstream Town : Name __ T OV A A G
Distance from the impoundment |2 ¢ % ~ Lo w2 S
Impoundment \
Location: Longitude /¢ Degrees _~{  Minutes

Latitude

State T L County Mg sovy
Does a state agency regulate this impoundment? YES NOo X

e,

If So Which State Agency?

EPA Form XXXX-XXX, Jan 09

NAPS Field Observation Checklist

C-10




DRAFT

N ff/?z
HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

~ LESSTHAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental

losses.

~_ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally

limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

EPA Form XXXX-XXX, Jan 09
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NAPS Field Observation Checklist C-1l




DRAFT

.
.

CONFIGURATION

CROSS-VALLEY
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NAPS Field Observation Checklist



DRAFT

N /A
TYPE OF OUTLET (Mark all that apply) N/ A

B Open Chamlel Spiliway TRAPEZOIDAL TRIANGULAR

_Trapezoidal Top Widih Top Widih

. -— - s
Triangular -

Depth Depth

Rectangular 4o ANV

R e

Irregular Bottom
- Width

depth RECTANGULAR IRREGULAR

bottom (or average) width Average Width
top width — —

I Depth
,,,,,,,,,,,,, _
Width

Outlet

__inside diameter

Material Inside | Diameter
corrugated metal
welded steel
concrete
plastic (hdpe, pvc, etc.)

~___ other (specify)

Is water flowing through the outlet?  YES NO

No Outlet

__ Other Type of Outlet (specify)

The Impoundment was Designed By

EPA Form XXXX-XXX, Jan 09
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NAPS Field Observation Checklist C-13




DRAFT

N/ A
Has there ever been a failure at this site? YES NO
If So When?
If So Please Describe :

EPA Form XXXX-XXX, Jan 09
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NAPS Field Observation Checklist C-14




DRAFT

N ;f é&

Has there ever been significant seepages at this site? YES __ NO

If So When?

IF So Please Describe:

EPA Form XXXX-XXX, Jan 09
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NAPS Field Observation Checklist C-1a




Has there ever been any measures undertaken to monitor/lower

Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09
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NAPS Field Observation Checklist C-16
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DRAFT

Havana Power Plant Site Visit Attendance Sheet May 27,2009
Name Company Phone E-mail

Rick Diericx Dynegy B18-206-523912 Rick Diericx@Dynegy.com
David Gaskins Engineering Design Services 217-692-2685 david@eds7.com

Jim Watson Dynegy-HA 309-243-8777 jim.watson@dynegy.com

Phil Marris Dynegy B18-206-5934 phil.morris(@dynegy.com

Joe Kimlinger Dynegy B18-410-6334 joe.kimlinger@dynegy.com
Chris Lieberman IEPA/BOL/Permits 217-524-3794 chris.liebermandillinois.qgov
Ted Dragovich [EPA 217-524-3306 ted.dragovich@illinois.gov
Doug Van Nattan IEPA/BOL/Permits 217-524-Ta0a doug.vannattan@illinois.qov
Ken Berry LIRS 314-479-0100 kenneth berry@URScorp.com
Cleighton Smith Dewberry 806-802-0843 cleighton.smith@dewberry.com
Lauren Ohotzke Dewberry 806-802-0843 |ohotzkel@dewberry.com

Havana Power Plant Site Visit Attendance Sheet

D-|



DRAFT

Havana Power Plant Meeting Notes May 27 2009

o [Jam Safety Assessment
o Records, Design Drawings, Calculations, etc.
o \Visual Observation

o Ken (URS) did previous inspection in November

o Almost all drawings of cells done by Dynegy
o [leighton reviewed all drawings, placing post-its on those he wanted electranic copies of (Dynegy would be providing those docs)

o Testing done to reach ground water was performed to see if ash is leaking into wells, etc.
o [ells!l 2, 3.4 (polishing pond)

e [alculations reviewed
o [Lopyof entire calc documents (all done by Dynegy) will be send via POF to Cleighton

o Breach mapping done to determine speed which would flow out
o Nobanks to contain downstream flow s it is difficult to model because the flow could go "anywhere” and "everywhere”

o Height of embankment (max. height) needed for cells in question
o Reference contour for elevations and slope determination of cell walls (will also be available in calculations)

o Anybreach would go right into the lllinois River
o No major housing settlements near “closed” western cell (all along the lllinois River)
o  [Contact Phil for URS stuff (not Ken, directly)

o  ~0% ash sold
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DRAFT

Havana Power Plant Site Walk Notes May

03

(verall High Hazard
Plant not operating during our visit due to shut down for construction
Cells 1, 2, 3, 4 are lined (have an impervious layer)
Cells on river side are note lined (do not have an impervious layer)
Culverts are checked daily to insure clear/not clogged
N. Ash Pond System (NAPS) communicates from | side of “road” to the other
Downstream of (NAPS) |ooks more like an incision than an impoundment
No combustion waste maintained (no DNR permits)
Tertiary cell of NAPS (inactive)
o Alcleaned out
*  Nolonger takes CCW
= [nly water other than rain water from the dredging of river spoils
Ash lines running under roadway to cells | through 4
o lined/covered in a fabric with solid concrete/mortar/grout (no aggregate) pumped into it

Cell | (scalping pond)
o Mostly closed (over half)
o Not accepting any new ash
o Physically, the piping is not hooked up
o Typically mow top of embankment until where slope makes unsafe for mowers
o Irees along just beyond tow of embankment
o Sk corner= no trees, just grass
o NE mainly storm water

Cell 3
o Some ponding along S edge
o Extra fly ash basin in SE corner

Havana Power Plant Site Walk Notes 0-3
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